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To address the issues of climate change, many countries are taking transitions from traditional fossil energy to renewable energy. The renewable energy enterprises are more sensitive to the impacts of policy uncertainty and weather conditions compared to other types of investment. This study employs data from 179 A-share listed renewable energy enterprises in 2008–2022 to explore the impacts of different types of climate risk on the investments of renewable energy industry. The results show that transition risk has a positive effect on the investment of renewable energy enterprises, especially when the level of economic development is below the threshold. In the panel threshold model, extreme high temperature and extreme precipitation would promote the investments of state-owned renewable energy enterprises. When renewable energy enterprises are under high financing constraints, only transition risk can promote the investments.
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1 INTRODUCTION
In recent years, in order to effectively reduce the risks brought by climate change on industries, lots of countries in the world have launched corresponding environmental governance policies. In 1992, The United Nations Framework Convention on Climate Change (UNFCCC) was set up at the United Nations Conference on Environment and Development, which was the first international convention related to the control of carbon dioxide and other greenhouse gases. The Paris Agreement reached at the 2015 Paris Climate Change Conference covers the emission reduction plans of nearly 200 countries and regions, which clarifies the governance strategy for the global economy to tackle the problem of climate change. In 2020, China officially proposed to achieve “carbon dioxide peaking” by 2030 and “carbon neutrality” by 2060. In order to address the problem of climate change and reduce carbon dioxide emissions, lots of countries are taking transitions from traditional fossil energy to renewable energy (Urban, 2018; Wang et al., 2018; Aquilas and Atemnkeng, 2022). Under the impetus of 14th Five-Year Plan on Renewable Energy Development, China has also increased investments to improve its technological innovation capacity, which demonstrates great opportunities for future development.
China has plenty of renewable energy resources, however the development of renewable energy industry still has higher costs, which requires large amounts of investments on technological development and infrastructure equipment. Investments in renewable energy industry generally require large amounts of capital, which also have the characteristics of higher risk and long payback periods. The renewable energy enterprises which focus on the acquisition and utilization of renewable energy resources, such as solar and wind, are more sensitive to the impacts of policy uncertainty and weather conditions compared to other types of investment (Kim and Park, 2023). Extreme weathers caused by climate change could damage the business infrastructure of renewable energy enterprises, or even lead to catastrophic events, which lead the enterprises to promote the investments.
Typically, climate-related risks can be divided into two main categories: transition risk and physical risk. Transition risk arise when the society take the transition to a low-carbon economy in response to climate change, which include policy risks relevant to climate change, market risks related to the changes of consumer preferences, legal risks and enterprise technology risks. Physical risks include extreme high temperatures, extreme low temperatures and flooding, etc., which could cause the severe damages to enterprises or even economic stability of financial institutions (Gupta and Pierdzioch, 2022). In the face of challenges from climate change, companies could quickly adjust their allocation of assets and improve their operational strategies, which could mitigate the negative impacts from both transition risks and physical risks (Zhang, 2022).
The previous studies indicate that climate risk, as a complex phenomenon, could lead to the changes of the enterprise through direct and indirect effects that are difficult to estimate (Juhola et al., 2023). The developments of renewable energy resources, especially hydroelectricity or biomass, are highly dependent on weather conditions, so physical risks of weather disasters may lead to more consumptions of traditional energy (Ji et al., 2018). However, climate change will make government to promote relevant environmental policies, which will lead the enterprises to change their business management strategies for development of renewable energy.
Previous literature has shown that climate risk could stimulate the enterprises to improve its risk-taking capacity to avoid potential losses from extreme weather (Adu and Roni, 2024). The changes in external market demand would also promote the development of new energy technologies (Liu et al., 2021; Xie et al., 2022). These will not only improve the firms’ confidences to invest in high-risk projects, but also prompts them to adjust their management strategies to optimize their investment structures, which could improve their overall investment efficiency. At the same time, government take steps to transfer the subsidies from traditional fields to industries dedicated to climate change, which have positively increased the investments from renewable energy firms. In particular, in the well-developed regions, the increase of government policy supports could significantly reduce the impact of the uncertainty of the external environment on the operation of the enterprises, which enhance the capability of renewable energy enterprises to cope with climate risks (Yang and Park, 2020; Lin and Xie, 2024). Therefore, there may exist non-linear threshold effect of the government subsidies and institutional environment on the investment behaviors of renewable energy enterprises.
Even though the previous literature has discussed about the relationship between climate risk and corporate behavior, most studies focused on the corporate entities in all the industries or particularly financial institutions. There exist few studies that focused on renewable energy enterprises. In addition, the discussions about the relationship between climate change and the renewable energy industry are mainly at the macro level as the overall industry, while there is a lack of analysis at the micro level as the corporates (An et al., 2022; Dutta et al., 2023). Especially, previous literature lacked of research on the non-linear relationship between climate risk and enterprises investments. In this study, we will analyze the threshold effect of climate risks on investments of renewable energy enterprises which could show the nonlinear relationship between climate risks and renewable energy enterprise investment. Moreover, this study supplements and extends the existing literature by distinguishing between different types of climate risks, while focus on their impacts on corporate behaviors at the micro level. Besides, we further explore the heterogeneity of the impacts from climate change on renewable energy enterprise investment behavior based on the types of ownerships, financing constraints, and regional locations.
The rest of the paper is organized as follows: the second part is the literature review and study hypothesis; the third part introduces the study design, which describes about the sample selection, model setting and variable definition; the fourth part presents the empirical analysis; the fifth part provides the conclusions and recommendations.
2 LITERATURE REVIEW
2.1 Investments of renewable energy enterprises
In recent years, the renewable energy industry is gradually expanding which has shown the advantages for long-term development compared with traditional energy sources. Renewable energy project requires larger capital investments in the early stage, and it also has higher investment risks compared with the traditional fossil energy. However, in the long run, investments in renewable energy companies have the opportunities to generate more economic benefits with the supports from government policies. More importantly, renewable energy is beneficial to the environment, which make it suitable for the development goal of green economy. At present, renewable energy enterprises are still in the early stage of development, thus making investments in renewable energy enterprises more risk-sensitive than investments in general enterprises (Egli, 2020; Wang and Fan, 2023).
Previous literature has investigated about factors affecting investment in renewable energy firms, including government support, financial markets and environmental regulation (Akintande et al., 2020; Abban and Hasan, 2021; Zhang et al., 2021). Government R&D subsidies can have impacts on firms’ external investors, increasing the opportunity that firms receive venture capital for renewable energy investment. The impacts of government subsidies on renewable energy investments are significantly stronger with lower economic development level or higher intensity of energy consumption (Aguirre and Ibikunle, 2014; Yang et al., 2019).
The development of financial industries is also influential for renewable energy enterprises to raise funds and attract investors. Naeem and Li (2019) indicate that the development of financial market is helpful for the investment of renewable energy firms, which could provide broad range of financial services and improve the efficiency of business investment. Financing constraints in financial markets can have a significant impact on firm investment. Firms’ financing capacities have varying degrees of impacts on their level of investment (Naeem et al., 2021; Rasoulinezhad and Taghizadeh-Hesary, 2022).
The relationship of renewable energy investments with environmental regulation has also received extensive attentions from scholars. Many scholars show that there is a facilitating effect of environmental regulation on enterprises’ green investments, while there exists a non-linear relationship between the two (Yang et al., 2020). However, there also exist studies indicating that environmental regulation may inhibit enterprises’ green investment (Huang and Lei, 2021).
2.2 Impacts of climate risks on enterprises’ investments
Previous literature has shown that climate risks could make influences on enterprises’ investments from multiple dimensions, which include exacerbation of business risks, direct threats of business solvency and reductions of enterprises’ credit ratings. Financial institutions have already added the climate risk as a factor in the assessment of credit risk, therefore the business with higher climate risks could potentially have higher financial costs. The enterprises that lack adaptive capacity or lagged behind in the transition to low-carbon economy will possibly loss their financial support, preventing them from long-term development. On the contrary, firms that take proactive measures to prevent from climate risk are more likely to attract investments, becoming competitive in the market (Wu et al., 2022; Wu and Tian, 2022).
Both transition risk and physical risk could have impacts on the investors’ decisions. In terms of transition risks, government has introduced a series of policies to support low-carbon industries, while make restrictions to the high-carbon sectors. These policies may facilitate companies to take challenges of transformations, including investments on technological innovation or adjustments of business strategy. At the same time, with the promotion of environmental, social and governance (ESG) standards, investors increasingly prefer to choose environment-friendly companies, which would further drive the enterprises to take transitions to green economy (Yang et al., 2022; Amiraslani et al., 2023).
In terms of physical risks, extreme weather events may directly damage firms’ physical assets, reducing the efficiency of business investments. For industries that are highly dependent on the climatic conditions, physical risks could also affect the stability of their supply chains and product quality, which may cause the increase of operational costs. Therefore, the enterprises are promoted to make investments for their market competitiveness, in order to mitigate these negative impacts from physical risks. Furthermore, with frequent extreme weather events, the consequent equipment damages and technical challenges exacerbated operational risks for renewable energy projects, which also incentive the investments from renewable energy industry (Bolton and Kacperczyk, 2021; Soergel et al., 2021; Pankratz et al., 2023).
2.3 Threshold effects of economic development
In recent years, the occurrence of extreme weather events has led to substantial economic losses, which had huge negative impacts on capital inflows especially in the developing countries. These have caused widespread concerns among business owners and investors, while some companies affected by climate changes have taken corresponding measures to cope with these issues. Climate risk has become one of the important factors affecting the stability of financial system, which further have impacts on renewable energy investments (Battiston et al., 2021; He et al., 2023; Wang et al., 2023).
The risks introduced by climate change are with more complexity, which makes much diverse impacts on corporates’ investment decisions. For the renewable energy industry, technological innovation is one of the main factors that could influence decisions on investments in renewable energy firms. The impacts of climate change on technology innovation in renewable energy industry follow the non-linear relationship, which has the threshold effects (Lin and Zhu, 2019).
At the same time, the level of economic development is also an important factor that may affect the enterprises’ investments (Vukicevic et al., 2021). When economic development levels are low, renewable energy enterprises may lack sufficient funding and technological support to address the issues of climate risks, making their infrastructure more vulnerable to the impacts of climate change in the future. When economic development arrives at a high level, renewable energy enterprises will be more likely to obtain government policy supports and financial assistance. These will further bring cluster effect that attract investments on emerging technologies, which could support for the development of renewable energy industry (Ghosh and Kanjilal, 2020; Guliyev, 2023). The renewable energy enterprises gradually would have stronger capabilities of technological innovation and risk management, which leads to a decrease in the sensitivity to climate risks. Besides, the impact of climate risks on renewable energy enterprises may be more sever for a less developed economy with bad business infrastructure. Extreme weathers, such as rainfall and high temperature, may have significantly impact the operation of renewable energy projects, such as hydropower (Alam and Murad, 2020; Soto et al., 2025).
The transition from traditional fossil fuels to renewable energy requires not only technological innovation but also substantial capital investment. However, differences in economic development levels, technological capabilities, and geographic locations lead to varying degrees of financial market support for corporate investments. Enterprises in high-economic-development regions are more likely to mitigate risks through diversified investments and technological innovation, while those in low-economic-development areas may struggle due to insufficient resources, facing greater climate risk challenges. With the development of economy, renewable energy firms could get more resources to address climate risks. However, this process does not follow a linear progression but exhibits distinct threshold effects (Xiong and Dai, 2023; Zhang et al., 2023; Feng and Li, 2024).
Previous studies have demonstrated the impacts of climate risks (Krueger et al., 2020; An et al., 2022), however there still no research that investigate whether climate risk has a non-linear impact on renewable energy enterprise investment. In this paper, we consider the level of economic development as a threshold variable, and investigate the mechanism of the impacts of climate risk on investments of renewable energy business at the corporate level.
3 RESEARCH DESIGN
3.1 Sample selection and data sources
According to the Industry Classification Guidelines (2017) issued by the China Securities Regulatory Commission, renewable energy enterprises include enterprises in the fields of “Electricity, heat, gas and water production and supply industry (industry codes D44, D45 and D46)”and the fields of “Ecological protection and environmental management industry (industry code is N77)”. The data about transition risks were obtained from companies’ annual reports, while the Daily Surface Temperature Data were collected from 842 observation stations operated by the National Meteorological Information Centre (NMIC) in China. Renewable energy companies listed on China’s A-share market from 2008 to 2022 were selected as the study sample, which can be obtained from the CSMAR database. The threshold variable, level of economic development, is measured by GDP, which were obtained from the National Bureau of Statistics of China.
3.2 Variable definition and model setting
3.2.1 Climate risk
Climate risks can be divided into two main categories: transition risks and physical risks, which were chosen as our key independent variables. Physical Risks are measured by Extreme High Temperature Days (Htd), Extreme Low Temperature Days (LTD) or Extreme Precipitation Days (Ipd). For transition risk, we employed the text analysis method by (Li et al., 2024) to construct the indicators in this study. We extract the frequencies of the words representing the transition risk in the company’s annual report, and take their percentages of the total word frequencies as the explanatory variables (Transition). Besides, we measure the annual number of extreme weather days in the province where the renewable energy companies are registered to represent the physical risk (Guo et al., 2024).
3.2.2 Other variables
The dependent variable in our study is investment of renewable energy enterprise (REI), which is the funding paid by enterprises for the purchases or constructions of fixed assets, intangible assets and other long-term assets (Wang and Fan, 2023). The threshold variable is defined as the level of economic development, which was measured by the per capita GDP in each province of China. The control variables include enterprise size (ES), expected earnings (EE), management expense ratio (ME), resource endowment (RE), cash flow capacity (CF), and environmental regulation (ER) of the renewable energy enterprises. The summary statistics of all the variables are shown in Table 1.
TABLE 1 | The definitions and descriptions of the variables.
[image: Table 1]3.3 Model specification
Based on the theoretical analysis in the previous section, to analyze the impacts of climate risk on the investment of renewable energy enterprises. The panel data models are first built as the basic model, which are shown as Equations 1, 2.
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where i represents each individual enterprise, t represents each year, t-1 represents the lag period, and [image: image] represents the physical risk. As that the physical risk may have the lagged impacts on the enterprises ' behavior, the last period of physical risk is chosen as the explanatory variable. Physical risks are measured by multiple indicators, including extreme high temperature days (Htd), extreme low temperature days (Ltd) and extreme precipitation days (Ipd). [image: image], [image: image], [image: image], [image: image], [image: image], [image: image] are the control variables, which represent the enterprise size, expected return, management expense ratio, resource endowment, cash flow ability and environmental regulation of renewable energy enterprises, respectively. [image: image] is the enterprise fixed effect, [image: image] is time fixed effect, and [image: image] are random errors.
When the threshold variable reaches a certain value, it will lead to a change in the degree of impacts from climate risks on the investment of renewable energy enterprises. Considering this possible non-linear relationship between climate risk and investments, this study employs the panel threshold model proposed by Hansen (1999) to check about the threshold effects of the level of economic development. The single threshold models are shown in Equations 3, 4.
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Where GDP denotes the level of economic development, c and k represent the threshold values of the level of economic development for the two explanatory variables of transition risk and physical risk, [image: image] denotes the control variables, and [image: image] are random error terms.
4 EMPIRICAL RESULTS
4.1 Results of basic models
The summary statistics of all the variables are shown in Table 2. Table 3 shows the analysis results about the effects of transition risk based on the panel data model, including random-effect model (RE), fixed-effect model (FE) and two-way fixed effect model (TFE). The regression results show that the coefficients of variable Transition in all the models are significantly positive at 1% level, which imply that transition risk would incentive the renewable energy enterprises to increase their investments. The challenges faced by enterprises in transition to low-carbon economy could stimulate the innovation of new technologies and adoption of business strategies, which promotes the growth of investment in the field of renewable energy.
TABLE 2 | Summary statistics of the variables.
[image: Table 2]TABLE 3 | Estimation results about the effects of transition risk.
[image: Table 3]For physical risk, several indexes are employed to measure the extreme weather conditions, including extreme precipitation, extreme high and low temperatures. Table 4 represents the regression results about the impacts of physical risks on renewable energy enterprises’ investment based on the two-way fixed effects model. The results show that only extreme precipitation has a positive impact on renewable energy enterprises’ investments at the 1% significance level, with a coefficient of 0.016. In contrast, extreme high and low temperatures do not show significant effects on the investment decisions of renewable energy companies. This may be due to the fact that most renewable energy technologies (e.g., wind power, solar power) are able to operate stably over a wide range of temperatures under current technological conditions, therefore the investments are more sensitive to extreme precipitations. The control variables ES, ME, and ER have significant effects on the investment decisions of renewable energy companies in all models.
TABLE 4 | Estimation results about the effects of physical risk.
[image: Table 4]4.2 Estimation results of the threshold model
The results of the likelihood ratio test based on threshold model are shown in Table 5, which indicate that the threshold variable have passed the single threshold test at the 5% significance level. The estimated threshold of GDP for variable Transition is 10.1438. The estimated threshold of economic development for physical risks are 10.0468 for variable extreme high temperature days or extreme low temperature days, and 10.1438 for extreme precipitation days. The corresponding likelihood ratio statistics are represented in Figure 1, which is based on single threshold likelihood ratio model for the level of economic development.
TABLE 5 | The threshold value and its confidence interval.
[image: Table 5][image: Figure 1]FIGURE 1 | The threshold value of the GDP for variables of climate risks.
Table 6 illustrates the non-linear relationships between climate risks and renewable energy firms’ investments. Specifically, transition risk promotes investments of renewable energy firms at the 1% significance level when GDP is both higher or lower than the specific threshold value. However, when GDP exceeds the threshold value, the coefficient of transition risk turns to be smaller. The reason could be that the renewable energy firms in well-developed region may already applied the new technologies which alleviate the pressure on firms to make large investments in face of transition risk.
TABLE 6 | Estimation results of the threshold panel model.
[image: Table 6]Meanwhile, within a certain threshold, physical risks, including extreme high and low temperatures and extreme precipitation, also incentive investments in renewable energy companies, which are positively significant at the 1% level. However, the impacts from variable extreme low temperature days and extreme precipitation days change to be not significant when GDP is higher than the threshold level. Moreover, the impact from variable extreme high temperature days turns to be negative at the 1% significance level when GDP is higher than the threshold level.
When the level of economic development is within a certain threshold, extreme weather events increase society’s awareness of the urgency to replace traditional energy with renewable energy. This will stimulate investors’ interest and confidence in renewable energy projects, thereby promoting investments in renewable energy enterprises. The development of economy could promote new energy technologies and improve cost-effectiveness of renewable energy. This could enhance the competitiveness of renewable energy enterprises, while also decrease the physical risks posed by extreme weather events and other external environmental factors.
4.3 Analysis results about group heterogeneity
The renewable energy enterprises are further separated into different groups according their registered locations, ownerships, and financial constraints. Then we try to examine the heterogeneity of impacts from climate risks on the investment of renewable energy enterprises in different groups of enterprises.
4.3.1 Different types of enterprise ownerships
The study sample is divided into two groups, state-owned enterprises and non-state-owned enterprises, based on the enterprise ownership. The regression results of the impacts from climate risk on renewable energy business investment for the two groups are shown in Tables 7, 8 respectively. The results show that transition risk has a significantly positive effect on renewable energy firms’ investment only for state-owned enterprises. For physical risk, none of the climate risks has a threshold effect on renewable energy investment of the non-state-owned firms. However, the physical risks have threshold effects on renewable energy investment of the state-owned firms. When GDP is less than the threshold, the coefficients of variables extreme high temperature days and extreme precipitation days are both positive at 1% significance level. When GDP is greater than the threshold, the impacts from physical risks turn to be not significant for the state-owned firms at 5% significance level.
TABLE 7 | Estimated results of state-owned enterprises.
[image: Table 7]TABLE 8 | Estimated results of non-state-owned enterprises.
[image: Table 8]This may be because that compared to private or foreign-funded enterprises, state-owned enterprises have larger technological capability. They usually possess stronger financial resources to make large-scale R&D investments. In contrast, non state-owned enterprises often lack of funding to invest new technologies. At the same time, state-owned enterprises have more access to policy support, such as financial subsidies, leading to lower operational risks. As a result, state-owned enterprises could more proactively implement measures to address climate risk issues with sufficient financial support and technological capability.
4.3.2 Different financial constraints
We measure the financial constraints based on the SA index proposed by (Hadlock and Pierce, 2010), which is calculated based on two variables, firm size (SIZE) and firm age (AGE). This index is defined as follows:
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The smaller value of SA index means lower financial constraint. In our study, the median of SA index is taken as the critical point for classification of financial constraints.
The analysis results about the effects of climate risks on the renewable energy investment for firms with high financial constraints are shown in Table 9. Both transition risk and indicators of physical risks have threshold effects on the investment of renewable energy firms with high financial constraints. The transition risk has a positive impact on renewable energy investments at the 1% significance level only when GDP is within the threshold value. For physical risks, only indicator of high temperature days has a significantly negative correlation with renewable energy firms’ investments when GDP is larger than the threshold value.
TABLE 9 | Estimated results of high financial constraints.
[image: Table 9]The analysis results about the effects of climate risks on the renewable energy investment for firms with low financial constraints are shown in Table 10. There exist no threshold effects on the investment of renewable energy firms from any indicator of climate risks. Transition risk is positively correlated with the investments of renewable energy firms with low financial constraints at the 1% significance level. For physical risks, the indicators of extreme low temperature days and extreme precipitation days have significantly positive effects on the investments of renewable energy enterprises with low financial constraints.
TABLE 10 | Estimated results of low financial constraints.
[image: Table 10]4.3.3 Different locations
The enterprises are divided into two groups according to the region where the enterprises locate. One group is the eastern region, while the other group include both central and western region. The estimation results for the eastern region are shown in Table 11, which indicate that only extreme precipitation days has a threshold effect on renewable energy investment of the firms in the eastern region. There exists a positive relationship between transition risk and renewable energy investments of the firms in the eastern region at the 5% significance level. For physical risk, there exist no significant effects on the investments of renewable energy enterprises in the eastern region.
TABLE 11 | Estimated results of eastern region.
[image: Table 11]The estimation results for the group of enterprises in central and western region are shown in Table 12, which shows that all three indicators of physical risks have threshold effects on the investments of renewable energy firms in the central and western region. Transition risk has significant positive effect on the investment of renewable energy enterprises in this region, which is stronger than the eastern region. When GDP is less than the threshold value, the coefficients of all three indicators of physical risks are significantly positive, however none of the coefficients are significant at 5% level when GDP is greater than the threshold. Generally, renewable energy investment is more sensitive to the impact of climate risk in the central and western region than in the eastern region.
TABLE 12 | Estimated results of central and western region.
[image: Table 12]5 CONCLUSIONS AND DISCUSSION
Our study employs A-share listed renewable energy enterprises in China as the research sample to explore the impacts of climate risks on the investments of renewable energy enterprises from 2008 to 2022. The study results illustrate that there exist positive impacts of transition risks on the business investments of renewable energy enterprises. The impacts from physical risks on investments of renewable energy enterprises are not consistent among different indicators, while only extreme precipitation days show positively impacts.
Moreover, there exist a single threshold effect of the relationship with economic development level. While transition risks have significant effects at all the levels, physical risks only have significant effects when the level of economic development is lower than the threshold value. The reason could be that the enterprises in the economic well-developed regions could already have the stable policy environment and advanced technologies, which make the enterprises have less pressure to take urgent investment decisions in face of climate risks. However, the extreme weather events may increase the social awareness of the enterprises in low economic developed regions to replace traditional energy sources with renewable energy, which would promote investors’ interests in renewable energy projects.
The study results also show the heterogeneity for the impact of climate risks between different groups. Climate risks only influence the investment decisions of state-owned enterprises, while the physical risks have the significant positive effects on state-owned enterprises’ investments only in less developed regions. The reason could be that state-owned enterprises are more concerned about environmental issues compared with private or foreign enterprises. State-owned enterprises are able to effectively implement government support policies, while they usually have stable of capital and financial resources to take effective measures against climate risks.
There also exist heterogeneity for the impacts of climate risks between high financial constraints and low financial constraints groups. Climate risk has a significant impact on investments in renewable energy firms with low financing constraints, while only transition risk having a positive impact on investments of firms with high financial constraints when the level of economic development is below the threshold. Because firms with low financial constraints have adequate financial resources and higher risk tolerance, allowing them to adjust their investment strategies more flexibly to meet the challenges and opportunities posed by extreme weather. Whereas renewable energy firms with high financial constraints are more sensitive to the government support and environmental policies, therefore they only change their investment strategies in response to transition risks.
Moreover, transition risks have significant impacts on renewable energy enterprises’ investments in both the eastern, central and western region, however physical risk only show significant impacts in central and western region when the level of economic development is lower than the threshold. This could be because the climatic conditions in the central and western regions are more complex than in the eastern region, with more extreme weather events. The renewable energy business in the central and western regions does not have well-established business infrastructure, which are more sensitive to climate risks and need the support of government policy.
We make the following recommendations based on the theoretical assumptions and empirical results. Firstly, the government need to improve the disclosure of climate risks and build up standards measures, which could help the enterprises to adjust their business management strategies. Secondly, the government should provide financial subsidies to attract more financial capital into renewable energy sector, while strengthen the construction of business infrastructure for renewable energy sector, especially in economic less developed regions. Moreover, the financial institutions should provide policy supports to reduce the financing constraints of renewable energy enterprises, which would be helpful to promote the renewable energy industry to cope with climate risks.
This study has several limitations. First, there are other factors that can influence investments in renewable energy firms, which may limit the applicability of the findings to other contexts. Future research could apply dynamic panel threshold model to estimate both the long-run and short-run coefficients for the explanatory variables which allow us to better understand the causal mechanisms. In addition, we could apply our analysis to specific sectors of renewable energy industry in further analysis, such as solar or hydropower industry, which could help to check the different impacts from climate risks on these sectors.
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