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Based on climate change data of local cities and cash holding data of Chinese listed companies from 2011 to 2019, this article studies the impact of climate change on the level of corporate cash holdings and analyzes the path of climate change on the corporate cash holding level. The results show that under the influence of climate change, enterprises hold a high level of cash holdings to cope with risks and change variables to carry out robustness tests; meanwhile, the results remain consistent. By analyzing the source channels of enterprise cash, it is found that climate change increases the cash received from selling goods, providing services, and tax refund, but decreases the cash received from borrowing. The mechanism of action shows that climate change has increased the operating risk of enterprises and thus the level of cash holdings of enterprises, but climate change has not increased the financial risk of enterprises. The main reason is that under the influence of climate change, enterprises have reduced the debt level and thus reduced the financial risk. Heterogeneity analysis shows that the impact of climate change on corporate cash holdings is more obvious in state-owned enterprises, enterprises with high degree of financing constraints, and ecologically fragile regions. This study provides a new explanation for the influencing factors and approaches of corporate cash management strategies, which helps to better understand the cash holding strategies of listed companies in China. It also indicates that climate change is likely to be a macro incentive to aggravate the risks of real economy.
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1 INTRODUCTION
Climate change is one of the important challenges facing the world today. In recent years, social problems caused by climate change have become increasingly prominent. Climate change has not only been concerned by meteorologists and economists but also generally received the attention of governments of various countries around the world (Pankratz et al., 2019). For example, the signing of the Paris Agreement shows the efforts to deal with climate change on a global scale, while the proposal of the dual carbon goals of “carbon neutrality and carbon peak” is an important strategy for China to reduce climate change and deal with climate risks.
Existing studies on the economic consequences of climate change mainly focus on macroeconomic effects, such as average temperature rise on agriculture (Schlenker et al., 2005; Schlenker and Roberts, 2009; Zhang et al., 2017), industrial output or economic growth (Dell et al., 2012), international trade (Jones and Olken, 2010), and labor productivity or total factor productivity (Letta and Tol, 2019; Patle et al., 2020) all had negative effects. Climate change also brings uncertainty to the production and operation of enterprises and affects the economic activities of microenterprisesenterprises, mainly embodied in the multiple risks caused by climate change such as the physical risk (flood, severe storms, droughts, and extreme temperature) of fixed assets of enterprises, the government policy’s uncertainty risk associated with climate change and local governments (in order to complete the “double carbon” target of electricity measures), as well as the regulatory risk (strict environmental regulation).The main climate risks faced by enterprises and investors in the next 5 years come from climate policy changes, and the actual impact of climate change on physical assets is the biggest risk in the next 3 decades (Stroebel and Wurgler, 2021). The current crisis continues to pose great challenges for both politicians and central banks to find more sustainable solutions and win the trust of the population (Sinkovic et al., 2021).
Since climate change has brought risks to enterprises’ production and operation, will enterprises take measures to deal with these risks? The level of cash holding is related to the long-term prospect of enterprise operation. Companies tend to reserve a certain amount of cash to cope with market uncertainty and economic crisis (Myers and Majluf, 1984; Bates et al., 2009; Song and Lee, 2012). Cash is one of the important ways for enterprises to control the overall risk. Will enterprises keep a high level of cash holdings to cope with climate risks? In addition, given the opportunity cost of cash holding, companies must balance and dynamically adjust the benefits and costs of cash holding to keep it at an “optimal” level. However, from the perspective of investment opportunities, physical risks, policy risks, and regulatory risks of enterprises in regions with large climate change increase, and enterprises reduce investment opportunities and investment intentions, thus reducing cash holdings. Will climate change have an impact on corporate cash holdings at all? This study will investigate the impact of climate change on corporate cash holdings and explore its internal mechanism and transmission path.
The reasons for choosing Chinese companies as research objects are mainly based on the following considerations: 1) China has a large land area, and there are huge climate differences between different regions. Therefore, the research on climate risks in China can cover more types of climate and enterprises which is more applicable and reliable. 2) China is a large economy facing a greater threat from climate change with a high climate risk index, and the climate problem is relatively serious. 3) In recent years, extreme climate events in China, such as floods and high temperatures, have caused negative impacts on residents’ daily life. Therefore, studying the impact of climate change on Chinese enterprises has an important practical significance and practical value.
The occurrence of climate change is a naturalenvironmental phenomenon, and for enterprises, it is an external emergency. It is almost impossible for enterprises to influence the time and place of climate change, so as to avoid the endogeneity problem caused by reverse causation; secondly, the occurrence of climate change and extreme climate events is obviously random and highly complex, so it is very difficult for enterprises to predict it. Therefore, enterprises cannot change the production address in anticipation of climate change, and the cost of changing the production address is high, which makes most enterprises passively accept the climate shock and reduces the underestimation of climate change impacts caused by corporate relocation. Therefore, based on climate change data of local cities and cash holding data of Chinese listed companies from 2011 to 2019, this article studies the impact of climate change on the corporate cash holding level from the perspective of cash prevention motivation and analyzes the path and heterogeneity of climate change on the corporate cash holding level. The results show that under the influence of climate change, enterprises respond to risks by holding high levels of cash holdings, and the results remain consistent after robustness tests by using alternative variables and eliminating special samples. By analyzing the source channels of corporate cash, it is found that climate change increases the cash received from selling goods, providing services, and the cash returned from taxes and fees, but it decreases the cash received from borrowing. The mechanism of action shows that climate change has increased the operating risk of enterprises and thus the level of cash holdings of enterprises, but it has not increased the financial risk of enterprises. The main reason is that under the influence of climate change, enterprises have reduced the debt level and thus the financial risk. A heterogeneity analysis shows that the impact of climate change on corporate cash holdings is more obvious in state-owned enterprises, enterprises with high degree of financing constraints, and ecologically fragile regions.
The contributions of this study are mainly reflected in the following aspects:
First, this study examines the choice of enterprise cash holding decision from the perspective of climate change. Previous studies focused on the macroeconomic impact of climate change, and few studies focused on the impact of climate change on the level of enterprises. This study combines climate change with the enterprise cash holding level for the first time, which not only helps to fully understand the relationship between macro climate change and enterprise behavior at the micro level but also enriches the relevant research in the field of influencing factors of the enterprise cash holding level.
Second, extreme climatic events have occurred frequently in recent years, and enterprises are likely to respond to the impact of climate change and extreme climate events by adjusting the cash holding level. Therefore, it is of high research value to analyze the mechanism of climate change affecting the cash holding level of enterprises. The increasingly severe climate change is bound to affect the micro business behavior of enterprises. It is particularly important to study the internal mechanism of climate change affecting the micro business behavior of enterprises at the moment of the threat of climate change. The disclosure of the mechanism in this study can show the transmission channel of climate change to the cash holding level of enterprises and further expand the research scope of climate risk and the cash holding level.
Finally, this study analyzes the differences of the impact of climate change on the cash holding level of enterprises with different property rights, financing constraints, and regional ecological vulnerability. Enterprises can make more reasonable cash holding decisions by analyzing the impact of climate change in combination with their own property rights and financing constraints. Local governments can judge the level of climate risk according to the regional ecological vulnerability, which will help the government to improve the climate change response system and formulate flexible and effective carbon emission reduction policies. It can also provide a theoretical basis and empirical evidence for enterprises to make reasonable cash holding decisions according to their own conditions to deal with climate change in the face of a high climate risk.
The other parts of this article are arranged as follows: the second part is the theoretical analysis and research hypothesis. The third part is the research design. The fourth part is the empirical results and analysis. The fifth part is the mechanism research. The sixth part is heterogeneity analysis. The seventh part is the research conclusion and policy suggestion.
2 THEORETICAL ANALYSIS AND RESEARCH HYPOTHESIS
2.1 Literature review
Existing studies have extensively discussed the economic effects of climate change, and average temperature rise has an impact on agriculture (Schlenker et al., 2005; Schlenker and Roberts, 2009; Zhang et al., 2017), industrial output or economic growth (Dell et al., 2012), health or mortality (Heutel et al., 2021), international trade (Jones and Olken, 2010), and labor productivity or total factor productivity (Letta and Tol, 2019; Patle et al., 2020) have had a negative impact. Moreover, carbon emission has a negative but significant nexus with the sustainable economic development of the ASEAN countries (Nguyen and Ngo, 2022). However, few scholars have studied how climate change affects the economic activities of microenterprises. Stroebel and Wurgler’s (2021) survey of 861 relevant individuals found that most people believe that the main climate risks faced by companies and investors in the next 5 years come from changes in climate policy, and the actual impact of climate change on physical assets is the future biggest risk in 30 years. Climate change has had a negative impact on the macroeconomic level, but the research on its impact on the micro-management behavior of listed companies still needs to be expanded. The current research has different conclusion on this: Addoum et al. (2020) used the factory-level data of American companies and did not find that extreme high temperature is significantly related to the productivity and sales revenue of the factory. We obtained sufficient resources to withstand temperature changes. Pankratz et al. (2019) research based on data from 93 countries found that an extreme high-temperature environment will reduce company’s sales revenue.
For the studying corporate cash holding strategies, after Keynes (1936) first proposed the three major motives for corporate cash holdings, Opler et al. (1999) studied the determinants of cash holdings in the US listed companies from 1971 to 1994 and found that management people will hold extra cash for their own goals such as risk aversion, investment arbitrage, and reduction of dividend payments. How to maintain a reasonable and stable level of cash holdings is of great significance to reduce the total cost of cash holdings and improve the efficiency of business management. Baum et al. (2004) studied the impact of macroeconomic fluctuations on the cash holding behavior of non-financial companies. The increase in macroeconomic fluctuations will lead to an unreasonable distribution of cash holdings in various companies. Rizwan (2012) believes that when the macroeconomic environment is uncertain, because external financing becomes difficult to obtain, the company’s demand for cash increases. Song and Lee (2012) studied how the Asian financial crisis affected the cash management policies of Asian companies by examining the cash holdings of Asian companies before and after the crisis. Pinkowitz et al. (2013) investigated whether there were unusually high changes in the cash holdings of the US listed companies before and after the financial crisis. They found that after the financial crisis, US companies held more cash than companies with similar characteristics in the late 1990s. In the research on the internal characteristics of companies and the influence of company size on cash holdings, one view is that company size has a negative impact on cash holdings (Faulkender, 2002). Another hypothesis is that cash holdings are positively correlated with firm size, and large companies are in a better position to accumulate cash because they may be more profitable (Ozkan and Ozkan, 2004). Other scholars have studied the impact of company-level characteristics such as financial leverage, cash flow, investment opportunities, ownership, and governance factors on cash holdings (Ferreira and Vilela, 2004; Kusnadi, 2011; Shah, 2011). However, most of the aforementioned studies explore the impact of economic factors and internal factors on corporate cash holding strategies based on the economic environment and corporate-level characteristics. There is still a lack of research on how climate change affects corporate cash holdings. The impact of climate change on companies’ production and operation activities has brought great certainty. Cash holding is one of the important ways for companies to control overall risks. How will climate risks affect companies’ cash holding behavior? This study will examine the impact of climate change on corporate cash holdings.
By analyzing and combing the existing literature, it can be seen that today’s academic circles have done relevant research on the macroeconomic impact of climate change and the influencing factors of corporate cash holdings. The research found that the influencing factors of listed companies’ cash holdings are mainly concentrated in internal factors such as corporate characteristics and corporate governance, as well as external factors such as macroeconomic and institutional environment. There is no research on the impact of climate change on corporate cash holdings from the perspective of the natural environment, especially the climate risk. The external natural environment affects the survival of enterprises all the time. Enterprises are also facing dual challenges of the impact of external climate change and the requirements of green and low-carbon development. How should enterprises turn challenges into opportunities and how to promote the external pressure of environmental governance into the internal driving force of the transformation of their own development mode, so as to achieve green and high-quality development while maintaining economic stability and progress, creating enterprises with a win-win situation between the government and residents? We have to deeply explore the impact of climate change on the business behavior at the micro enterprise level. Therefore, based on China’s unique natural environment and institutional background, this study uses previous studies to examine the impact of climate change on corporate cash holding behavior.
2.2 Climate change and corporate cash holdings
Cash is an indispensable asset for companies to maintain production, operation, and growth. Cash flow can reflect the true operating conditions of the company. In order to deal with financing constraints, product market competition, and uncertainty of future investment opportunities, companies need to maintain a certain amount of cash holding level. First, according to the theory of financing priority, because of the difference in the cost of capital caused by information asymmetry, companies will give priority to endogenous financing, and companies will maintain the ability to pay for cash in order to cope with unexpected situations, that is, hold cash based on preventive motives. To deal with the pressure of product market competition, it is necessary to maintain normal production and operation, that is, to hold a certain amount of cash for transaction motivation. Third, when the company has already met the existing investment needs, it needs to hold additional cash to seize future investment opportunities. This article examines how climate change affects corporate cash holding strategies based on three aspects: prevention motivation, transaction motivation, and investment motivation.
Climate change will increase the business risk of enterprises. First, climate change will reduce employee productivity and working hours (Sepannen et al., 2006; Graff Zivin and Neidell, 2014). Compared with the production level of enterprises under normal climatic conditions, climate change will decrease the production capacity of the company. Insufficient production will affect the normal operation of the company and damage the company’s own operating capacity. Second, climate change will increase the uncertainty of the external operating environment, and the willingness of customers to purchase and pay will be negatively affected. In addition to the possibility of unrecoverable payments, it also reduces operating income. In severe cases, it may even cause companies to suspend work and production. Therefore, companies need to increase cash holdings to deal with higher operating risks. At the same time, climate change will also cause uncertainty in corporate earnings, a significant increase in cash flow volatility, and weaker corporate solvency. At the same time, banks tend to issue short-term loans, which in turn increase corporate financial risks. Therefore, companies, in order to enhance their own debt servicing ability, will hold more cash. Climate change will also inhibit the production of inventories and investment in fixed assets by enterprises. Because inventories and fixed assets are easily damaged in extreme climates, enterprises are likely to be unable to perform the contract and need to postpone the execution of the contract or assume compensation obligations and reduce production of inventory and of purchase fixed assets. Assets, in order to satisfy the trading motives of normal production and operation and the speculative companies that make additional investments, will hold more cash. In summary, companies hold more cash based on stronger preventive motives, speculation, and trading opportunities, and climate change will increase the level of cash holdings of companies.
Based on the aforementioned analysis, this study proposes Hypothesis 1:
Hypothesis 1:. Climate change will increase the level of corporate cash holdings; compared with companies facing smaller financing constraints, climate change has a greater impact on the cash holdings of companies with greater financing constraints because when companies face greater financing constraints, it is more difficult for companies to raise all funds in response to extreme climates. Funds are needed, so when climate changes, on the one hand, banks increasingly regard climate change as a related risk factor when issuing loans. When climate changes, the business and financial risks of companies increase. Banks consider the increase in the possibility that loans cannot be recovered and will reduce the number of loans issued to enterprises, increase loan approval standards, or increase loan interest rates, and the financing constraints of enterprises will be further tightened, which will encourage enterprises to use more endogenous financing and hold more According to a study by Javadi and Al Masum (2021), in areas with higher climate change risks, the spread of bank loans paid by companies is significantly higher, and the company’s customers exposure to climate risks will also have an impact on the company’s borrowing costs. Adverse effects; on the other hand, climate change makes companies with greater financing constraints hold more cash than usual, and compared with companies with less financing constraints, managers face greater financing constraints based on previous experience. Compared with peers, in order to avoid the higher operating and financial risks of climate change and serious negative impacts on companies, the increase in cash holdings will be greater. Therefore, the higher the degree of corporate financing constraints, the greater the impact of climate change on corporate cash, and the positive impact of holding is more significant.Based on the aforementioned analysis, this study proposes Hypothesis 2:
Hypothesis 2:. The higher the degree of corporate financing constraints, the more significant the positive impact of climate change on corporate cash holdings.During climate change, state-owned companies tend to hold more cash than private companies. First, private enterprise groups operating in a collectivized mode can effectively alleviate capital constraints and deal with external risks through the allocation of resources in the internal capital market (Carney et al., 2011). However, state-owned enterprise groups often have more serious agency problems due to the absence of owners, and the internal capital market is likely to become a tool for major shareholders to “empty” the company (Li et al., 2004). Compared with private member companies, state-owned member companies generally hold more cash (Haley and Haley, 2013). Climate risks may be exaggerated to encourage companies to hold excess cash and become a means for large shareholders of state-owned enterprises to embezzle state-owned assets. Second, state-owned enterprises tend to reduce working hours or give more subsidies during climate change. The risk compensation provided by state-owned enterprises is generally higher than that of private enterprises, and the basic compensation of private enterprises is higher (Jiang Tao and Xu Yu et al., 2008). Climate risk is increasingly being considered in the overall corporate risk. Since private companies provide more basic salaries, climate change will have less impact on the total compensation of employees. Moreover, state-owned enterprises will more strictly implement relevant laws and regulations to issue high-temperature allowances when the temperature is high because the goal of state-owned enterprises is to maximize social benefits. Compared with the goal of private enterprises to maximize shareholder’s wealth, they will pay more attention to the personal health of employees. Therefore, state-owned enterprises may hold more cash due to more serious agency problems and higher management fees during climate change.Based on this, this article proposes Hypothesis 3:
Hypothesis 3:. Compared with non–state-owned enterprises, the positive impact of climate change on the cash holdings of state-owned enterprises is more significant.
3 RESEARCH DESIGN
3.1 Sample selection and data sources
The research sample of this study is the sample of Chinese A-share listed companies from 2011 to 2019, and the sample is treated as follows: first, financial companies and ST and PT companies are excluded; second, 1% Winsorization was applied to both ends of the continuous variable, and the clustering adjustment of the standard error was carried out at the company level in the regression analysis. The financial data of this study comes from CSMAR, and the climatic data comes from The Daily Data Set of China Surface Climatic Data collected from 842 benchmark and general surface meteorological observation stations of the State Meteorological Administration. The temperature data of prefectural cities adopts the data of the nearest meteorological station.
3.2 Research model and variable definition
In order to test the aforementioned research hypothesis, this study constructed the following empirical model by referring to Huang et al. (2018):
[image: image]
In the model, by referring to Almeida et al. (2004) and Harford et al. (2008), this study uses the current cash holding level (CASH) and the change of enterprise cash holding level (CASH1) as dependent variables to investigate how climate change affects the enterprise cash holding level. Independent variable climate change (TEMA): Climate warming is the biggest impact faced by natural ecosystems, and climate change is measured by climate warming (Montzka et al., 2011). In this study, using Huang et al. (2018) as a reference, the annual average temperature of each prefectural city is taken as the natural logarithm (TEMA) as the measure of climate variable. Control variables at the enterprise level include return on total assets (ROA); enterprise size (SIZE) is measured by the natural logarithm of total assets; CHAIR_CEO is set to 1 if the chairman and general manager are the same person, otherwise it is set to 0; directors’ shareholding ratio (CH); Tobin_QA indicates the Tobin Q value of the company; the book-to-market ratio (BTMA). Regional control variables include natural logarithm of regional humidity (Lnhum); natural logarithm of regional precipitation (Lnpre); natural logarithm of air quality index (Lnaqi); and regional per capita gross domestic product (Lnagdp). In addition, Year, Industry and Firm represent fixed effects at the year, industry, and firm levels, respectively.
4 EMPIRICAL RESULTS
4.1 Descriptive statistics of variables
Table 1 shows the descriptive statistical results of the main variables. Table 1 shows that the mean value of CASH is 0.17, median is 0.13, maximum value is 0.66, and minimum value is 0.01, indicating that there is a great difference in the cash holding level of sample enterprises. The mean value of CASH1 is 0.18, median is 0.13, maximum value is 0.67, and minimum value is 0.01, indicating that the change of the cash holding level of sample enterprises fluctuates greatly. The mean value of climate change (TEMA) is 2.76, maximum value is 3.13, and minimum value is 1.69, indicating that the sample enterprises also have great differences in climate change. The mean value of CHAIR_CEO is 0.73, indicating that most CEOs of listed companies in China also serve as chairman of the board. The average CH of directors is 2.1%, indicating that directors of listed companies in China generally hold shares. The average book-to-market ratio (BTMA) is 0.61, indicating that the book value of listed companies in China is generally less than the market value. The results of control variables are consistent with the research conclusion of Yu et al. (2019).
TABLE 1 | Variables description.
[image: Table 1]4.2 Correlation analysis of variables
Table 2 shows the correlation analysis results among variables. As can be seen from Table 2, the Pearson test results show that climate change is positively correlated with the change value of cash holding level and the cash holding level. Among them, the correlation coefficient between TEMA (climate change) and CASH1 (change in the corporate cash holding level) is significantly positive at 1% level. The correlation coefficient between TEMA (climate change) and CASH (current CASH holdings of enterprises) is significantly positive at the level of 1%. The correlation coefficient between ROA (profitability), CASH1 (change in corporate CASH holding level), and CASH(current CASH holding level) is significantly positive at the 1% level, indicating that corporate profitability is closely related to corporate CASH holding, which is consistent with the hypothesis of previous studies and this study. The aforementioned results preliminarily indicate that climate change will significantly affect the change of corporate cash holdings.
TABLE 2 | Descriptive statistics.
[image: Table 2]4.3 Empirical analysis
4.3.1 Climate change and corporate cash holdings
Table 3 examines the relationship between climate change and corporate cash holdings through multiple regression analyses. The explained variables of the two columns are different, but both control related control variables and annual and industry fixed effects. The column (1) adopts CASH (current CASH holdings of enterprises) as the explained variable, which controls related control variables as well as annual and industry fixed effects. The estimated coefficient of the explanatory variable TEMA (climate risk) was 0.032 and significant above 1%. In column (2), CASH1 (change in the corporate cash holding level) is used as the explained variable, and the estimated coefficients of TEMA (climate change) are 0.039, which are still significant at the level above 1%. The column (1) and (2) results of the column joint show that under the control of the factors that influence the enterprise facing climate change, the corporate cash holdings level is higher when the climate risk relation with the corporate cash holdings level was significantly positively related, and climate change really changed the corporate cash holdings behavior decision-making and support the hypothesis H1a.
TABLE 3 | Correlation analysis.
[image: Table 3]4.3.2 Further analysis
4.3.2.1 Robustness test
.4.3.2.1.1 Climate change and excess cash holdings
In the aforementioned empirical tests, this study measures cash holdings from the perspectives of cash holdings and changes respectively. In the following study, the level of excess cash holdings will be used as a surrogate indicator to make the measurement results more robust. Excess cash holding (CHAO) is the cash holding level adjusted by the industry median. Dummy variable CHAO (CHAO1) is constructed in this study, and the enterprises whose holding level each year is higher than the industry median value within the sample range are defined as persistent high holding enterprises with a value of 1, or 0 otherwise. The regression results are shown in Table 4.
TABLE 4 | Impact of climate change on the corporate cash holding level.
[image: Table 4]Table 5 shows that, whether for persistent high holding enterprises now, climate change influences enterprise’s cash levels positively, at 1% significant level, and the relationship is more obvious in the persistent high holding enterprise now that is persistently high due to climate change as enterprises enhance the level of cash holdings more significantly. Climate change raises the level of excess cash holdings.
TABLE 5 | Climate change and excess cash holdings.
[image: Table 5].4.3.2.1.2 Climate change metrics
From the perspective of probability distribution, extreme climate events are small probability events that occur outside the statistical distribution in a particular period, usually distributed within 10% of each side of the statistical distribution curve (IPCC). Taking more stringent measures, this study will be the same date each year climate base period (e.g., every year January 1) day by day the heat in ascending order; the first 95% quantile is defined as the extremely high temperature, the highest temperature when a certain level more than the days of high-temperature threshold is considered in the cities as the day appeared to be a very high temperature, In this study, the natural logarithm of extremely high-temperature days in a prefectural city was used as a substitute variable of climate change (Lnfreh).
The regression results in Table 5 show that when the explained variable is CASH (current CASH holding of enterprises), Lnfreh (extremely hot days) is significantly positive at the level of 5%; when the explained variable is CASH1 (change of CASH holding level of enterprises), Lnfreh (extremely hot days) is significantly positive at the level of 1%. The column (1) and (2) results of the column joint show that the replacement of temperature measure do not change the basic model of regression results when the enterprise is located cities where appear the natural logarithm (base e) of extremely hot days as the substitution variable of climate change; climate change and the corporate cash holding level is still significant and robust positive correlation.
.4.3.2.1.3 Delete the sample
The headquarters of the listed company and the engaged actual production department may be not in the same city, and the production department may spread throughout the country, especially large state headquarters in Beijing, to reduce the headquarters which are inconsistent with the local situation. This article includes headquarter in Beijing, Shanghai, Shenzhen, and other cities with large out again to return samples and robustness inspection. The results in Table 6 show that after removing the cluster of cities of headquarters, the coefficient of TEMA (climate change) is significantly positive at 1% regardless of the explained variable being CASH (current CASH holding of enterprises) or CASH1 (change of CASH holding level of enterprises), which further verifies the robustness of the regression results of the basic model in this study.
TABLE 6 | Changing climate change measures.
[image: Table 6]4.3.2.2 Analysis of enterprise cash sources
Generally speaking, there are three main sources of cash: cash flow generated by operating activities, cash flow generated by investment activities, and cash flow generated by financing activities. Among them, the business activities of enterprises are mainly selling goods and providing services to obtain cash inflow. In investment activities, enterprises mainly recover investment or dispose of fixed assets and intangible assets. Financing activities refer to the activities in which the scale and composition of equity capital and debt capital of an enterprise change. In this study, the possible channels of cash increase are used to explore the sources of enterprises’ increasing cash holdings, and the robustness of the correlation between climate risk and corporate cash holdings is tested by changing the measurement index of cash holdings. Here, CashFrom refers to the possible sources of increasing cash, and CASH_11, CASH_12, CASH_13, and CASH_14, respectively, refer to “cash received from selling goods and providing services,” “tax rebate received,” “cash received from investment recovery,” and “cash received from borrowing” in the cash flow statement. The aforementioned variables are divided by the total assets at the end of the year for standardized treatment, and the control variables remain consistent. The regression results are shown in Table 7. In Table 7, according to the results of the column (1) and (2) column, the TEMA (climate change) coefficient in 1% significance level is positive; in column (3) the coefficient was not significant; and the coefficient of the column (4) was significantly negative. Selling goods and providing labor services received cash, and the refund of the two operating cash increase sources are affected by climate change. Climate change has no significant impact on the capital needed for investment, but it reduces the capital from financing sources, indicating that climate change will reduce the asset–liability ratio and thus reduce the financial risk of enterprises.
TABLE 7 | Regression results after sample removal.
[image: Table 7]5 MECHANISM ANALYSIS
5.1 Mechanism test: Enhance business risk
According to the aforementioned theoretical analysis, this study believes that the higher operational and financial risks caused by climate change will simultaneously enhance the precautionary motivation, transaction motivation, and speculative motivation of enterprises to hold cash, thus leading to the improvement of the cash holding level of enterprises. Next, it focuses on examining the two possible impact paths of climate change on the level of corporate cash holdings by increasing business risk and financial risk, so as to reveal its internal mechanism of action.
In order to test whether climate change improves the level of corporate cash holdings by increasing business risks, this study constructed the following model:
[image: image]
Referring to the methods of John et al. (2008) and Boubakri et al. (2013), this study adopts the standard deviation of a company’s industry-adjusted ROA over a period of time to measure the operating risk of an enterprise. ROA is measured by “EBIT divided by ending total assets”; then, the return on equity of the company for each year is adjusted by the industry average. Adj_ROA refers to the ROA adjusted by the industry. The calculation period used in this study is 5 years (T−3, T +1). Then we calculated the standard deviation of the company Adj_ROA over time to get RISK1. At the same time, for the sake of robustness, the standard deviation of ROA without industry adjustment is used to calculate RISK2. The greater the RISK1 and RISK2, the greater the business risk. RISK1TEMA and RISK2TEMA represent the cross term of RISK1 with RISK2 and TEMA. Other control variables remain unchanged, and the regression results are shown in Table 9.
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TABLE 8 | Climate change and types of cash sources.
[image: Table 8]TABLE 9 | Test of operation risk mechanism.
[image: Table 9]In column (1) of Table 9, RISK1 is used as the estimated variable of operating risk, and the explained variables are CASH. The estimated coefficient of RISK1 and TEMA is significantly positive at the level of 5%. In column (2), RISK2 is used as the explanatory variable, and the explanatory variable is CASH. The estimated coefficient of the cross term between RISK2 and TEMA (RISK2TEMA) is significantly positive at 10%. The explained variables in column (3) and column (4) are CASH1, and the estimated coefficient of the cross term between RISK2 and TEMA is significantly positive at 5% when RISK2 is used as the explanatory variable. It can be found that both RISK1 and RISK2 are used to estimate business risk, and the estimated coefficients of the cross term of business risk and climate risk are significantly positive. The empirical results from columns (1) and (4) show that when business risk is high, the sensitivity of “climate change-cash holding” is increased. In other words, climate change increases the operating risk of enterprises and thus improves their cash holding levels, which proves that the operating risk is the intermediary channel of climate change to improve their cash holding levels.
5.2 Mechanism test: Improve financial risk
In order to test whether climate change can improve the level of corporate cash holdings by increasing financial risks, this study constructed the following model:
[image: image]
Referring to the practice of Thomson et al. (2008) and Zhai et al. (2014), this study uses Z-Score to measure the financial risk of enterprises, and the calculation formula is as follows:
[image: image]
Netcp represents working capital; Asset represents total assets; Retearning represents undistributed profit; Ev represents total market value of shares; and Income represents net profit before tax. To facilitate the explanation, FIN is obtained by taking the negative of the aforementioned Z index. The larger the FIN, the greater the financial risk of the enterprise. The regression results are shown in Table 10.
TABLE 10 | Financial risk mechanism test.
[image: Table 10]The results in Table 10 show that no matter CASH (current CASH holding of enterprises) or CASH1 (change of CASH holding level of enterprises) is taken as the explained variable, the cross term of financial risk and climate change (FINTEMA) is not significant, indicating that the financial risk mechanism is not established, mainly because of the following reasons: first, according to the cash sources, it can be seen that climate risk reduces the borrowing funds of enterprises’ financing activities, indicating that enterprises will raise less funds from outside when facing climate change and reduce the debt level—“deleveraging”, reducing the financial risk of enterprises. Second, there are fewer climate disasters that cause devastating losses to enterprises in China because the probability of bankruptcy risk caused by climate change is low.
6 HETEROGENEITY ANALYSIS
6.1 Climate change, financing constraints, and corporate cash holdings
There was a positive relationship between social capital and corporate value, during the last global financial crisis (Jucá and Fishlow, 2022). Compared to financing constraints of smaller companies, larger companies’ cash holdings level influence is bigger because when large companies face financing constraints, the company when dealing with extreme climate tries harder to raise the required capital. So, when the climate changes, on the one hand, bank loans increasingly change as an associated risk factor. Excess cash holding is less valuable for unconstrained companies (Hendrawaty, 2019). When climate change increases the management risk of the enterprise, the possibility of a given bank loans cannot take back, which will improve the loan approval standards or improve loan interest rates. Enterprise financing constraints will tighten further, and this will lead to greater use of internal finance business and holding more cash. Javadi and Al Masum (2021) showed that in regions with a high climate change risk, the spread of bank loans paid by enterprises is significantly higher, and the exposure of corporate customers to climate risk will also have a negative impact on corporate borrowing costs. On the other hand, climate change makes enterprises with larger financing constraints hold more cash than usual; compared with enterprises with smaller financing constraints, managers with larger financing constraints are less able to adjust to climate change with external capital based on previous experience and comparison with peers. In order to avoid high operational risks caused by climate change and serious negative impacts on enterprises, the increase of cash holdings will be larger. Therefore, the higher the degree of financing constraints of enterprises, the more significant the positive impact of climate change on cash holdings of enterprises.
In order to test the difference between climate risk and the corporate cash holding level in different degree of financing constraint, this study uses Hadlock and Pierce (2010) to construct financing constraint variable (SA): SA = −0.737 * Size + 0.043 * Size2−0.040 * Age, where Size is the natural logarithm of enterprise’s size (unit: million yuan); Age refers to the establishment time of the enterprise. If SA index is negative and the absolute value is larger, it indicates that the enterprise is subjected to more serious financing constraints. On this basis, the following model is established:
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The explained variable in column (1) of Table 10 is CASH (current CASH holdings of enterprises), from which it can be seen that the influence coefficient of the cross term of TEMA (climate risk) and SA (financing constraint) is 0.035, which is significant at the level of 1%. The explained variable in column (2) is CASH1 (change in the corporate cash holding level), from which it can be seen that the influence coefficient of the cross term of TEMA (climate risk) and SA (financing constraint) is 0.041, which is significant at the level of 1%. The regression results show that the higher the degree of financing constraints, the stronger the impact of climate risk on corporate cash holdings and changes.
6.2 Climate change, property rights, and corporate cash holdings
State-owned enterprises tend to hold more cash than private enterprises under climate change. Compared with private enterprises, state-owned enterprises have different social responsibilities and also bear special political responsibilities (Xu and Zou, 2011). CSR have significant and positive nexus with financial performance of the banks in ASEAN countries (Dat et al., 2022). In the face of climate change, state-owned enterprises should not only consider the preservation and increase of state-owned assets but also the maintenance of people’s livelihood and social stability. Especially when threatened by natural disasters, state-owned enterprises often need to participate in the social emergency response system to ensure the safety of people’s lives and property as much as possible. This behavior is different from that of private enterprises, which may require more cash holdings, which will enhance the prevention motivation of state-owned enterprises to hold cash. At the same time, state-owned enterprises are more likely to receive attention from local governments than private enterprises when they face higher climate risks. According to the report to the 19th CPC National Congress, we will “make state capital stronger, better, and bigger”. When climate risks rise or even natural disasters occur, state-owned enterprises, as a force that cannot be ignored in emergency rescue and social stability, may be given preferential resources or even subsidies for state-owned enterprises to shoulder more social responsibilities. Therefore, state-owned listed companies may hold more cash during climate change due to stronger prevention motivation or more government subsidies due to shouldering more social responsibilities.
In order to test the difference between climate risk and corporate cash holdings under different property rights, the following model is constructed in this study:
[image: image]
In the model, IFSOE is 1 if the enterprise is a state-owned enterprise, and 0 if it is not, and the specific results are shown in Table 11. Table 12 shows the regression results of climate change, property rights and corporate cash holdings. The property right variable (IFSOE) is constructed. If the enterprise is a state-owned enterprise, it is set to 1; if it is a private enterprise, it is set to 0. The explained variable in column (1) is the corporate CASH holding level, from which it can be seen that the influence coefficient of the cross term of climate risk (TEMA) and property right (IFSOE) is 0.023, which is significant at the level of 1%. The explained variable in column (2) is the change in the level of corporate cash holdings (CASH1), from which it can be seen that the influence coefficient of the cross term of climate risk (TEMA) and property right (IFSOE) is 0.026, which is significant at the level of 5%. The regression results show that compared with private enterprises, climate change has a stronger positive effect on the cash holdings of state-owned enterprises.
TABLE 11 | Climate change, financing constraints, and corporate cash holdings.
[image: Table 11]TABLE 12 | Climate change, property rights, and corporate cash holdings.
[image: Table 12]6.3 Climate change, ecological vulnerability zoning, and corporate cash holdings
The severely vulnerable areas of natural disasters in China are scattered in the eastern region and concentrated in the central and western regions, and most of the central and western regions are medium–high vulnerable regions. The ecological vulnerability regions are in the order of western > central > eastern regions from high to low (Liu et al., 2010). Businesses in ecologically fragile regions such as the Midwest may choose to hold more cash in times of climate change than those in the East. In the context of the increasingly frequent climate change in China and the serious negative impact of abnormal climate events on people’s lives, how to adapt to climate change and what reasonable measures to take to deal with climate risks have long been the focus of local governments. At present, the ecological environment in the central and western regions of China is relatively fragile, facing great pressure of environmental protection and governance, and the ability to cope with climate change is relatively weak, especially in the western region. The ecological environment in western China has a weak innate foundation, strong external interference, high vulnerability of the urban ecological environment, and is more vulnerable to adverse hazards (Zhang, 2018). On the one hand, the ecological environment in the central and western regions is relatively fragile, and the uncertainty of natural climate change is also increasing significantly, mainly reflected in the increase of frequent extreme climate events and their frequency and duration. On the other hand, local governments in the central and western regions have limited understanding and countermeasures to climate change and its impacts, which will lead them to takethe initiative to formulate countermeasures and policies to reduce the harm. The untimely and inappropriate response of local governments to climate change will further amplifyclimate risks, causing greater uncertainty to the daily lives of residents and the production and operation of enterprises. Therefore, enterprises in ecologically fragile regions such as the central and western regions will face greater climate risks and may hold more cash to cope with adverse climate change than enterprises in the eastern regions.
In order to test the regional differences between climate change and corporate cash holdings, this study constructed the following model:
[image: image]
The dummy variable of ecologically fragile region (PROVINCE) is set to 1 if the enterprise is located in ecologically fragile regions, such as central and western regions, and 0 if the enterprise is located in non-ecologically fragile regions. Table 13 shows the regression results of climate change, different climate regions, and corporate cash holdings. The explained variable in column (1) is the corporate CASH holding level, from which it can be seen that the cross term of climate risk (TEMA) and ecologically fragile region (PROVINCE) has an impact coefficient of 0.044, which is significant at 1% level. The explained variable in column (2) is the change in the corporate cash holding level (CASH1), from which it can be seen that the cross term of climate risk (TEMA) and the ecologically fragile region (PROVINCE) has an impact coefficient of 0.049, which is significant at the level of 1%. The regression results show that climate change has a more significant positive effect on the cash holding level of enterprises in ecologically fragile areas than those in non-ecologically fragile areas.
TABLE 13 | Climate change, ecological vulnerability zoning, and corporate cash holdings.
[image: Table 13]7 CONCLUSION
On the basis of combing the literature on climate risk and corporate cash holding, trade-off theory, financing order theory, information asymmetry theory, principal-agent theory, and resource dependence theory, this study takes China’s A-share non-financial insurance listed companies from 2011 to 2019 as the research object and starts from the preventive motivation of cash holding. From the perspective of climate environment, the effects and transmission mechanism of climate risk on corporate cash holding behavior are investigated, and the effects of property rights, financing constraints, and ecological vulnerability on the aforementioned relationship are considered. The findings of this study are as follows:
(1) There is a significant positive correlation between climate risk and the corporate cash holding level, that is, the greater the impact of climate change, the higher the corporate cash holding level.
(2) Climate risk reflects the impact of high current performance of enterprises by increasing business risk, excluding the hypothesis that increasing corporate financial risk is the impact path;
(3) From the source analysis of corporate cash channels, it is found that climate risk increases the cash received from selling goods and providing services and the cash returned from taxes and fees and reduces the cash received from borrowing;
(4) The higher the degree of financing constraints, the more significant the relationship; compared with private enterprises, climate risk has a stronger impact on cash holding level of state-owned enterprises. The positive impact of climate risk on the cash holding level of enterprises in ecologically fragile areas is more significant than that in non-ecologically fragile areas.
The aforementioned results show that the risks caused by climate change have been attached great importance to and actively responded to by enterprises. The current high ownership of enterprises is an important strategic measure for enterprises to avoid the impact of external climate environment and consolidate market competitive advantage, rather than a means for managers to seek personal gains and harm the interests of shareholders.
The conclusion of this study has an important practical significance and policy reference value. On the one hand, in the face of the increasingly complex and dynamic external climate environment, business operators should always have a high sense of vigilance to deal with the risk of uncertain climate change. Especially in the context of severe social and economic losses caused by natural disasters, Chinese enterprises are faced with negative impact on their operating capacity, highly uncertain market environment, and squeezed financing channels. Therefore, high current holding is of more practical guiding significance for enterprises with higher climate risks to achieve stable and long-term development and high-quality development. At the macro level in society, on the other hand, enterprises can maintain normal operation, which is very important to maintain social stability and safeguard national economy and people’s livelihood; since the 18th congress of the CPC Central Committee stressed several times to “prevent resolving major risks”, climate change daily operation and future development of the enterprise cannot be ignored and the influence of the high hold current to helping companies cope with the climate risks. When facing the possibility of major climate emergencies, enterprise managers should timely adjust their business decision-making behaviors to prevent risk spillover and take all effective measures to minimize the adverse effects caused by climate risks, so as to benefit the overall social situation of people living and working in peace and stability and economic operation.
Due to the availability of data, the analysis of the internal mechanism of climate change involved in the theoretical analysis is relatively poor in this study. With the enrichment of data and improvement of research methods, the analysis of the impact mechanism will be supported by more evidence. In the future, researchers can pay attention to the impact of climate factors such as emission reduction policies, employee health, and extreme weather events on business behavior at the enterprise level, and further reveal its transmission mechanism.
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(0.000) (0.000)
Tobin_QA 0005 0,004+
(0.000) (0.000)
BTMA 0,043 0012
(0.000) (0.135)
Lnhum 0118 0,100+
(0.000) (0.000)
Lnpre 0.007 0,003
(0.230) (0.648)
Lnagi 0016 0012
(0.002) (0.036)
Lnagdp 0.001% 0.001**
(0.000) (0.000)
Ind YES YES
Year YES YES
Firm YES YES
_cons 0933 0940+
(0.000) (0.000)
N 17954 15176
Adj. R 0237 0236
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CHAO CHAO1
TEMA 0384 0.366**
(0.000) (0.000)
SIZE 0176 0216
(0.000) (0.000)
ROA 5,068 4854
(0.000) (0.000)
CHAIR_CEO 0.003 0035
(0.938) (0.146)
CH 0.001 0,005+
(0.330) (0.000)
Tobin_QA 0.006 0003
(0.732) (0.767)
BTMA 0.060 0.100
(0.598) (0230
Lohum 0430 0415*
(0.188) (0.080)
Lnpre 0.080 0.101
(0.385) (0.142)
Lnagi 0273 0,153
(0.002) (0.008)
Lnagdp 0006 0,004
(0.000) (0.000)
Ind YES YES
Year YES YES
Firm YES YES
_cons 3.977%% 5,603
(0.000) (0.000)
N 18412 16788

Pseudo R* 0.067 0.077
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CASH CASH1
Lnfreh 0.002% 0,004+
(0.044) (0.003)
SIZE 0026 0024+
(0.000) (0.000)
ROA 0530 0475
(0.000) (0.000)
CHAIR_CEO 0.004* 0,004
(0.054) (0.138)
CH 0,000 0.001%*
(0.000) (0.000)
Tobin_QA 0,007+ 0,007+
(0.000) (0.000)
BTMA 0053 0.024%
(0.000) (0.009)
Lohum 0,090 0.050*
(0.000) (0.066)
Lnpre 0011 0.001
(0.131) (0.860)
Lnagi 0013 0013*
(0.046) (0.081)
Lnagdp 0.001% 0.001**
(0.000) (0.000)
Ind YES YES
Year YES YES
Firm YES YES
_cons 0932 0857+
(0.000) (0.000)
N 15102 12729
Adj. R2 0241 0233
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CASH1 CASH TEMA SIZE ROA CHAIR_CEO CH Tobin_ QA BTMA Lnhum Lnpre Lnaqi Lnagdp
CASH1 1
CASH o771
TEMA 00317 0.026** 1
SIZE. 0257***  0257**  0082** 1
ROA 0229* 0269 0.039™*  0.031** 1
CHAIR_CEO  0.088***  0.085* 0.098%*  0.199** 0.053*** 1
CH 0.192°%% 0164 0.120%% 0303+ 0.152*%  0.314% 1
Tobin_QA 0.147*% 0130 0.037** 0440 0.025"*  0.068"** 000400 1
BTMA 0202°%% 0177 0.060%*  0.604***  0.114"** 0125 0.118°*% 0790 1|
Lnhum 0019 0027 0.761%*  0.127***  0.024*  0.075*** 0.066***  0.058"* 0089 1
Lnpre 0019 0013  0833%% 0108  0.041**  0.097*** 0.096°** 0,063 0099°** 0907 1
Lnaqi 0024 0,049 05247 0101 0 0.077* 0047 0,026 0033** 0529* 0572 1
Lnagdp 0067**  0.056**  0426™*  0.035**  0.018  0.126*** 0.137°** 0.00700 0019°** 0173 0354 0326*** 1
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CASH CASH1
TEMA 0032 0,039+
(0.000) (0.000)
SIZE 0,025 0,023+
(0.000) (0.000)
ROA 0543 0481+
(0.000) (0.000)
CHAIR_CEO 0.003 0.003
(0.107) (0.166)
CH 0,000 0.001%*
(0.000) (0.000)
Tobin_QA 0,005 0,004
(0.000) (0.000)
BTMA 0.042% 0.013
(0.000) (0.123)
Lohum 0105 0,085
(0.000) (0.000)
Lnpre 0.005 0.005
(0.391) (0471)
Lnagi 00174 0.013**
(0.001) (0.022)
Lnagdp 0.001% 0.001%*
(0.000) (0.000)
Ind YES YES
Year YES YES
Firm YES YES
_cons 0932 0,926+
(0.000) (0.000)
N 18518 15642
Adj. R 0236 0.234
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CASH CASH CASH1 CASH1
RISKITEMA 0032 0025
(0.016) (0.112)
RISK1 0078 0058
(0.028) (0.180)
RISK2TEMA 0.021* 0.027**
(0.050) (0025)
RISK2 0.061** 0.081**
(0.037) (0.015)
TEMA 0013 0.006 0023+ 0012
(0.031) (0.458) (0.001) (0.195)
SIZE 0007 0,007+ 0,007+ 0.007**
(0.000) (0.000) (0.000) (0.000)
ROA 0380 0.380%* 0342+ 0342+
(0.000) (0.000) (0.000) (0.000)
CHAIR_CEO 0004 0.004* 0,002 0,002
(0.055) (0.065) (0397) (0451)
CH 0000 0,000+ 0,000 0.000**
(0.001) (0.001) (0.032) (0.031)
Tobin_QA 0007+ 0,007+ 0,006 0,006+
(0.000) (0.000) (0.000) (0.000)
BTMA 0035 0,034+ 004144+ 0,040
(0.000) (0.000) (0.000) (0.000)
Lnhum 0.072°% 0.073%* 0,077+ 0.079***
(0.000) (0.000) (0.001) (0.001)
Lopre 0004 0,004 0.001 0.001
(0.481) (0.501) (0.882) (0.871)
Lnagi 0016 0016+ 0.014* 0013+
(0.001) (0.001) (0.014) (0.020)
Lnagdp 0000 0,000+ 0.001%+* 0,000+
(0.000) (0.000) (0.000) (0.000)
Ind YES YES YES YES
Year YES YES YES YES
Firm YES YES YES YES
_cons 0439+ 0472+ 0510 0,559+
(0.000) (0.000) (0.000) (0.000)
N 13344 13344 12104 12104
Adj. R 0170 0170 0.168 0.168
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CASH CASH1
TEMA 0,030 0.037*
(0.000) (0.000)
SIZE 0022 00214+
(0.000) (0.000)
ROA 0500 0423
(0.000) (0.000)
CHAIR_CEO 0,008 0010+
(0.001) (0.000)
CH 0,000 0.001%*
(0.000) (0.000)
Tobin_QA 0,005 0,004+
(0.000) (0.001)
BTMA 0029 0.008
(0.001) (0.419)
Lohum 0054 0032
(0.031) (0258)
Lnpre 0.004 0.014*
(0.512) (0.050)
Lnagi 0012 0.006
(0.031) (0343)
Lnagdp 0,000 0.000*
(0.098) (0.057)
Ind YES YES
Year YES YES
Firm YES YES
_cons 0778+ 0778+
(0.000) (0.000)
N 12067 10138
Adj. R2 0222 0217
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CASH_11 CASH_12 CASH_13 CASH_14

TEMA 0,061 0002 0003 0029+
(0.004) (0.000) (0847) (0.001)
SIZE 0,043 0000+ 0027% 0028+
(0.000) (0.007) (0.000) (0.000)
ROA 0.582% 0009 0618 0713
(0.000) (0.000) (0.000) (0.000)
CHAIR_CEO  0.032*** 0,000 0021+ 0004
(0.000) (0.087) (0.000) (0.145)
CH 0.002%* 0.000°* 0001+ 0001+
(0.000) (0.036) (0.000) (0.000)
Tobin_QA 0.001 0.000° 0002 0,008+
(0.823) (0.026) (0425) (0.000)
BTMA 0,072+ 0002+ 0038 0.006
(0.004) (0.005) (0.033) (0.558)
Lnhum 0.080 0.001 0033 0.060°*
(0.250) (0.673) (0.505) (0.031)
Lnpre 0,083 0001 0004 0014*
(0.000) (0.053) (0.786) (0.099)
Lnagi 0.012 0.000 0019 0039+
(0.508) (0.574) (0.130) (0.000)
Lnagdp 0.000 00007+ 0000 0.000
(0.622) (0.000) (0.454) (0442)
Ind YES YES YES YES
Year YES YES YES YES
Firm YES YES YES YES
_cons 0,955+ 0.001 0388 0467
(0.000) (0.839) (0.017) (0.000)
N 18324 16147 15374 16795

Adj. R* 0.262 0.096 0.152 0.174
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Variables

Current cash holding level
Change of enterprise cash holding level
Climate change

Return on total assets

Enterprise size

Duality of COB and CEO

Directors’ sharcholding ratio

Tobin Q value

Book-to-market ratio

Humidity

Precipitation
Air quality index
GDP

Acronym

CASH
CASH1
TEMA

ROA

SIZE
CHAIR_CEO
CH
Tobin_QA
BIMA
Lohum
Lupre

Lnagi
Lnagdp

Definition

Cash and Cash Equivalents/(Total Assets: Cash and Cash equivalents)
Company’s current CASH minus its CASH of the previous fiscal year
Natural logarithm of the annual average temperature of each prefectural city
Net profit/average balance of total assets

Natural logarithm of total assets

Dummy: 1 if the chairman and general manager are the same person, and 0 otherwise
Shareholding ratio of directors

Tobin Q value of the company

Book value/market value

Natural logarithm of regional humidity

Natural logarithm of regional precipitation

Natural logarithm of air quality index

Natural logarithm of regional per capita gross domestic product
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Variable N Mean Standard Minimum Maximum P25 PS50 P75
deviation

CASH 19822 0.170 0.140 00100 0.660 0.0700 0130 0220
CASH1 16814 0.180 0.140 00100 0.670 0.0800 0130 0230
TEMA 19822 2760 0280 1690 3130 2600 2820 2,900
SIZE 19822 222 1490 19.47 27.59 2118 21.98 2298
ROA 19822 0.0400 0.0600 0290 0.190 00100 00400 0.0700
CHAIR_CEO 19570 0730 0440 0 1 0 1 1

CH 19822 2.100 1500 0.880 1028 1230 1610 2350
Tobin QA 18855 8.540 1411 0 5487 0 0 1454
BTMA 19822 0.620 0250 0.100 1140 0.430 0620 0810
Lnhum 19822 4250 0120 3.990 4390 4170 4300 4340
Lnpre 19822 9310 0450 8400 10.09 8870 9450 9.690
Lnagi 19822 4370 0260 3790 4990 4190 4390 4540
Lnagdp 19676 1658 1217 2420 5063 7.620 14.11 20.61
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