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Research on the Impact of Government Subsidies on Solar

Photovoltaic Industry Innovation
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(1. Institute of Quantitative & Technological Economics, Chinese Academy of Social Sciences, Beijing, 100732, China;
2. Institute of Quantitative & Technological Economics, University of Chinese Academy of
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Abstract ; Under the current background of the rise of a new round of scientific and technological revolution and vigorous
implementation of the innovation-driven development strategy, improving R&D and innovation capabilities is the key to
enhancing the core competitiveness of China’s enterprises in the market. As a typical representative of strategic emerging
industries, the improvement of R&D input level and innovation output capacity of solar photovoltaic industry in China has
been the key areas of attention from all walks of life. Based on the review of existing research results and relevant theoretical
analysis, this paper empirically examines the impact of government subsidies on R&D input level and innovation output
capacity of China’s photovoltaic industry based on the panel data of 59 photovoltaic listed enterprises from 2009 to 2020. It
expands the relevant research content and enriches the research on the impact of industrial policies on innovation in the
photovoltaic industry. The results show that government subsidies can significantly promote the overall R&D input level and
innovation output capacity of China’s photovoltaic industry, especially more obvious on R&D investment level.
Subsequently, a series of robustness tests were carried out by changing the regression estimation method, changing the
sample size, and assigning new proxy variables to the explained variables. Considering the estimation bias that may be
caused by the endogenous issues, this paper chooses the instrumental variable method that is often used to solve this
problem, and uses two-stage least squares estimation (2SLS) and limited information maximum likelihood estimation
(LIML). the conclusion is still robust after a series of robustness tests and the treatment of endogenous issues.

For further deeply research, in addition to the overall perspective of the photovoltaic industry, this paper also analyzes
the heterogeneous effects of government subsidies on R&D input level and innovation output of photovoltaic enterprises from
two dimensions; different ownership and industrial chain. Meanwhile, this paper empirically examines the spillover effect of
midstream and downstream subsidies on upstream R&D innovation from the perspective of industrial chain spillover. It
deepens the understanding of the specific impact of government subsidies on the innovation of the photovoltaic industry, and
provides new empirical evidence for the government to formulate accurate, reasonable and effective photovoltaic industry
policies. The study found that there are both obvious differences in the regression effects of the two dimensions. Although
they both belong to the photovoltaic industry, due to the differences and external influences between photovoltaic enterprises,
their responses to government subsidies are quite different. The main conclusions are as follows: (1) Government subsidies
have an insignificant weak negative correlation with the R&D input and innovation output of state-owned photovoltaic
enterprises, but have a significant positive impact on the R&D innovation of non-state-owned photovoltaic enterprises. It
shows that government subsidies only significantly improve the R&D innovation of non-state-owned enterprises, and the
marginal improvement effect of their R&D input is greater. (2) The impact of government subsidies on R&D investment and
innovation capability in different links of the photovoltaic industry chain varies greatly. In terms of R&D input, government
subsidies have a significant positive effect on upstream, midstream and downstream enterprises; in terms of innovation
output, government subsidies only have a significant positive impact on photovoltaic companies in the midstream of the
industry chain, and have insignificant weak negative impacts on both upstream and downstream links. That is, government
subsidies have the greatest impact on enterprises in the midstream of the industry chain, which can significantly improve the
R&D input level and innovation output capacity of enterprises in this link. (3) Government subsidies of midstream and
downstream enterprises have positive spillover effects on the R&D input level and innovation output capacity of upstream
enterprises.

Key Words: photovoltaic industry; government subsidies; R&D input; innovation output; heterogeneity and industrial
chain research
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