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Abstract

:

The introduction of the “double carbon” target has placed higher and newer demands on China’s economic development, which must rely on investment in green capital. In today’s knowledge-based economy, one of the most important factors influencing the growth of enterprises is technological innovation. Based on the data of A-share listed companies in China from 2016 to 2020, this paper empirically tests whether the green capital structure of enterprises can promote the development of enterprises through regression analysis. The study shows that green capital structure has a significant promotion effect on enterprise development; technological innovation will weaken the promotion effect of green capital structure on enterprise development to a certain extent. The paper further shows that the higher the cash flow from operating activities, the higher the concentration of equity and the non-state-owned enterprises, the more conducive the green capital structure is to enterprise development. Finally, the article’s findings are supported by robustness tests. It is conducive to promoting the development of a green economy and facilitating the transformation and upgrading of China’s economy while protecting the environment.
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1. Introduction


From “green water and green mountains are golden mountains” to the climate targets of “peak carbon by 2030 and carbon neutral by 2060”, green development has become the mainstream development direction of China’s future [1], and China’s economy is gradually transforming and upgrading. As the foundation of the national economy, enterprises have strong financial strength, abundant data resources, and advanced technology, which are the keys to environmental management and technological innovation. The concept of green financial development is coordinated and sustainable, and contributes to the goal of building a beautiful China [2]. The state has quickly issued relevant policies [3], green bond issuance guidelines, environmental protection laws and guidelines for building a green financial system [4], which can better promote the development of China’s green capital market, effectively meet the financing needs of Chinese enterprises and reduce their financing costs [5]. With the development of China’s green economy and green finance, most enterprises have started to transform and upgrade their industrial and energy structures and move closer to the direction of green environmental protection. In the current economic environment, green financing has great advantages in the capital market.



Factors such as the way a company is financed, the proportion of each financing method and the degree of stakeholder control in the company are closely related to its capital structure and are important for its future progress. Research in China in areas related to capital structure and corporate development has started late, but is developing rapidly. By examining the domestic and international literature, the main findings can be summarized as a linear positive and negative effect, which is gradually refined into an “inverted U-shaped” relationship and a threshold effect. Lv Hao-Xin (2020) concluded from an empirical analysis that for pharmaceutical and medical companies, capital structure has a significant positive relationship with firm performance [6]. Qie Haituo et al. (2020) concluded that there is a significant double threshold effect between capital structure and firm performance [7]. Yao, Beibei (2018) used the 2016–2020 study sample of China’s GEM listed companies and concluded that equity concentration and equity checks and balances are positively correlated with firm performance [8]. Studies on the correlation between capital structure and corporate development mainly use statistical analysis and regression analysis for testing. Therefore, the article takes the capital structure of A-share listed companies as the research object, studies the direction of financing related to green environmental protection, studies the relationship between green capital structure and enterprise development, and introduces technological innovation as a moderating variable. The article also introduces technological innovation as a moderating variable to study its impact on the relationship between green capital structure and enterprise development. This study will help Chinese enterprises to transform and upgrade themselves, provide a theoretical basis for their green development, and contribute to the development of the green capital market.



In summary, in order to promote the development of China’s green economy and achieve the dual carbon target, the following questions need to be urgently addressed: (1) Whether green capital structure has a facilitating effect on enterprise development. (2) How does technological innovation play a moderating role in green capital structure and enterprise development? (3) What are the effects of different property rights, different net cash flows from operating activities, and different equity concentration on green capital structure on firm development? In order to address the above questions, this paper constructs a model to test them. The main innovations are: first, a more detailed division of capital structure is made to study financing related to environmental protection direction, called green capital structure, thus extending the research in this area of capital structure; second, technological innovation is used as a moderating variable to explore the impact it would have in the relationship between green capital structure and corporate development. Third, the type of ownership, net cash flow from operating activities and equity concentration are considered in depth and comprehensively to examine how the impact of green capital structure on corporate development differs under these factors.




2. Theory and Hypotheses


2.1. The Relationship between Green Capital Structure and Corporate Development


In the study of financial analysis and financial management, capital structure is one of the important indicators. Different financing results caused by enterprises’ capital composition, financing method, and financing ratio can be well reflected by capital structure. At the same time, capital structure has more impact on enterprises, such as: enterprise value, enterprise development, and business decision. The generalized capital structure includes debt structure and equity structure. In the context of the current green economy and green finance, the country strongly supports the environmental protection industry. Financing is mainly divided into internal financing and external financing. When internal financing is insufficient, enterprises need external financing. On the one hand, enterprises can directly raise funds through green credit of the financial market, and the carbon trading market in our country has developed rapidly and matured gradually. Carbon exchange financing projects and carbon exchange asset management have received the support of financial institutions, which have applied for green financial products, reduced financing costs and increased financing quotas. Enterprises can use government subsidies to solve financing problems. Both direct and indirect government subsidies to enterprises can play a role in promoting technological innovation; government subsidies can support funds or non-monetary assets.



Under the guidance of the National Carbon Peak and Carbon Neutrality, financial institutions such as banks have imposed funding restrictions on the traditional coal-fired high energy consumption industry. It is difficult for these companies to obtain long-term loans to avoid the potential environmental risks. In the face of increasingly stringent environmental regulatory policies, heavily polluting enterprises often actively adjust their behavioral decisions to better cope with the potential threats posed by environmental regulations. Many enterprises will adjust their industrial structure according to their own conditions. Responding to the national call and developing the green economy. China Green Finance promotes the industrial structure of Chinese enterprises, and the energy structure is adjusted and upgraded.



China’s environmental protection business started slowly, but developed rapidly. In a short period of time, enterprises will invest many costs. For energy equipment, technical development, professional introduction, and training, they will put a heavy burden on enterprises, which will affect the profitability of enterprises in a short period of time [9]. Therefore, our country provides certain tax incentives for the development of environmental protection, and then helps enterprises to solve the dilemma of cash flow shortage and stabilizing the stock price of enterprises. The more stable the equity structure, the more stable the capital structure, the better the development capability of the enterprise, and the more favorable the external financing [10]. At present, the concept of green development is deeply rooted in people’s hearts. Consumers and investors are very supportive of green development enterprises [11]. Consumers are losing confidence in polluting and energy-intensive enterprises, so it is relatively easier to obtain financing in the direction of environmental protection.



In the context of green finance and the green economy, this paper focuses on raising funds for environmental protection. The green capital structure is represented by the net amount raised divided by the capital stock.



Based on the above analysis, this hypothesis is proposed as follows:



Hypothesis 1 (H1). 

The higher the green capital structure of the company, the better the development of the company.






2.2. The Moderating Effect of Technological Innovation on the Relationship between Green Capital Structure and Corporate Development


Investment in R&D is a key factor in the rapid development of the knowledge-based economy and its gradual emergence as a global trend. As technological innovation is a long-term and continuous process, corporate R&D activities are inherently risky, temporally rewarding, and information asymmetric [12]. Therefore, when investigating the relationship between green capital structure and firm performance, the impact of technological innovation needs to be considered. Investment in technological innovation has a constraining effect on the overall level of debt and the ability of firms to raise finance. When companies raise finance, they are generally required to use tangible assets as collateral, and intangible assets such as developed patented technologies cannot be used as collateral, which affects the financing of companies. Technological innovation is characterized by uncertain returns and long lead times, which can increase managerial decision pressure and the likelihood of financial crises (Browyn H.Hall, 2002) [13]. Innovation inputs play a negative moderating role in the impact of corporate debt financing on firm performance (Weimeng, 2017) [14]. As technological innovation is riskier and more uncertain, it requires firms to properly disclose information about some of their projects in order to gain investors’ trust when raising external finance. This may increase the cost of corporate financing and may also affect firm’s financing decisions and financing philosophy, which in turn may change the capital structure of the firm.



Enterprises need to continuously invest a large amount of capital to carry out R&D activities. The efficiency of transformation research results cannot be guaranteed, the cycle of technological innovation is relatively long, and the related resources are in great demand. At the same time, the company’s debt needs to be repaid on schedule, which may lead to the problem that technological R&D urgently needs funds, but has to repay the outstanding amount, further affecting the company’s development (Li Huidong, 2013) [15]. The capital structure of an enterprise affects the relationship between technological R&D investment and enterprise development. If the capital structure is unreasonable, financial problems such as financing difficulties may occur, which are not conducive to more efficient R&D activities and corporate development. Studies in the relevant literature have found that innovation leads to small gains for firms and even has a negative impact on firm performance. The fact that firms invest large amounts of money in technological research and development affects the supply of products in their day-to-day target markets, which in turn affects their position in the market, exposes them to a greater risk of failure, makes it difficult to see results in the short term [16], diverts funds from R&D that should be used for other production, and at the same time encourages firms to continue to raise more funds, which may lead to changes in their capital structure [17].



Therefore, technological innovation will increase the financial risk of enterprises, the uncertainty of enterprise growth, and will have a certain negative impact on the relationship between green capital structure and enterprise development; its main impact mechanism is: First of all, technology research and development requires a large amount of continuous capital, and the risk of research and development is large, cannot be used in the bank mortgage, has a certain impact on the ability of enterprise financing, furthermore, it will affect the concept of enterprise financing, enterprises’ ability to carry out the green direction of the financing concept may be affected, affecting the green capital structure of enterprises, and ultimately will affect the progress of enterprise development.



In summary, it can be expected that technological innovation will have a negative moderating effect on the relationship between green capital structure and firm development due to the high level of uncertainty associated with technological innovation. Based on the above analysis, this hypothesis is proposed as follows:



Hypothesis 2 (H2). 

Investment in technological innovation negatively moderates the relationship between green capital structure and firm development.







3. Research Design


3.1. Sample Selection and Data Source


In this article, Chinese A-share listed companies in 2016–2020 were selected for the research sample analysis. Based on the research results of professional scholars in relevant fields at home and abroad, in order to make the sample data objective, the selected sample has undergone the following screening process: (1) *ST and ST listed companies are excluded; (2) financial insurance listed companies are excluded; (3) companies that exclude listed in 2016–2020; (4) manually screen out companies whose fundraising direction is related to the direction of green environmental protection; (5) in addition, companies with shortlisting years that cannot extract the data needed for the research are excluded; and (6) in order to eliminate the effects of extreme values, the data are treated with a level of 1%. In the end, 200 companies were obtained, resulting in 760 valid research data. The research sample data are obtained from the Cathayan Database (CSMAR), and the data processing is done using STATA15.0 and Excel spreadsheets.




3.2. Research Variables


First, the explanatory variable—enterprise development (ED): To date, there is no single standard for its measurement and this paper uses the basic earnings per share indicator. It is determined on the basis of the intrinsic link between the relevant items in a company’s balance sheet, rather than a simple quantitative indicator. Basic earnings per share are the earnings per share that a company should calculate by dividing the net profit for the period attributable to ordinary shareholders by the weighted average number of additional ordinary shares in issue [18]. Basic earnings per share (ED) is an important indicator of a company’s overall profitability and can also be used to assess and evaluate a company’s ability to grow in the future.



Second, the explanatory variable—corporate green capital structure (GCS): Through existing relevant studies, this paper selects enterprises that have conducted environmental protection project fundraising from 2016 to 2020 based on the direction of research on green finance and green economy by obtaining the fundraising capital investment table from CSMAR. The green capital structure indicator is chosen to be expressed as the ratio of net proceeds raised to shareholders’ equity (GCS). The green capital structure is conducive to reflecting the financial stability of enterprises and the direction of fundraising, and to study the relationship between capital structure related to green development and enterprise development.



Third, the moderating variable—technological innovation (TA): Through research and analysis [18], the two main categories of technological innovation input and output indicators are the main sources of technological innovation activity measures, which are measured according to two main aspects: the degree of R&D input of technological innovation and the level of R&D output results [19]. Most scholars have used R&D expenditure and the ratio of R&D expenditure to total assets as indicators to measure this, but this ignores the profitability aspect of the enterprise, so this paper uses the ratio of R&D investment to operating income as a measure of technological innovation.



Control Variables


Profitability (OPM): The profitability of a company can effectively reflect the quality of its production and operation, and identify the problem areas of the company in a timely manner [20]. The operating margin indicator is an effective measure of the profitability of an enterprise’s operating income. As a net profit, operating profit is a better indicator of the net profitability of an enterprise’s operating income than gross profit margin.



Company size (SIZE): Natural logarithm of total assets at the end of the year. Larger companies tend to be well capitalized, have a good credit rating and a low risk of default. The size of a company’s total assets will affect the scale of R&D investment. Large enterprises with green ideas will be more conducive to consumer recognition and improve their competitiveness, and the economies of scale effect of enterprises will help reduce enterprise costs. Therefore, the article uses firm size as a control variable based on existing research [21].



Fixed assets ratio (FAR): Fixed assets have a significant impact on a company’s profits and are also the basis on which other types of assets in a company function. The ratio of fixed assets to total assets can be used to determine how well a company is using its capital. At the same time, the value of fixed assets measures the repayment capacity of a company, which in turn affects how well the company can raise capital and influences the capital structure [22]. The fixed asset ratio (the ratio of the value of fixed assets to the total value of assets) is therefore used as a control variable.



Operating profit growth rate (GROP): The operating profit growth rate is an important indicator for evaluating the operation of a company, reflecting the growth rate of the company’s profit level and allowing you to judge the future development potential of the company [23]. The higher the growth rate of operating profit, the higher the quality of the company’s surplus and the better it is at attracting investment capital. Profitability is the core indicator of a company’s earning power.



Accounts receivable turnover ratio (ART): The accounts receivable turnover ratio is a good indicator of a company’s ability to operate its assets, i.e., its ability to use each asset to generate profit [24]. Through the analysis of the accounts receivable turnover ratio, we can generally evaluate the level of business management and the efficiency of the use of funds, and provide direction for the future economic development of the enterprise. The article expresses the accounts receivable turnover ratio as operating income/average utilization of accounts receivable. See Table 1 for detailed definitions of the variables.





3.3. Research Model Design


In order to study the relationship between green capital structure, technological innovation, and firm development, and to explore the role of technological innovation in this process, a model of green capital structure affecting firm development was constructed in existing relevant studies by then incorporating technological innovation into the model, where i represents the firm, t represents the year, and εi,t denotes the random disturbance term.



To test hypothesis H1 and examine the impact of green capital structure on firm performance, a multiple linear regression model (1) was constructed.


ROEi,t = α0 + α1GCSi,t + α2SIZEi,t + α3OPMi,t + α4FARi,t + α5GROPi,t + α6GEPSi,t + α7CASHi,t + ∑YEAR + εi,t



(1)







To test hypothesis H2, the moderating role of technological innovation between green capital structure and firm development was tested by introducing a cross-product term based on the baseline regression model (1), as in model (2).


ROEi,t = α0 + α1GCSi,t + α2TAi,t + α3GCSi,t × TAi,t + α4SIZEi,t + α5OPMi,t + α6FARi,t + α7GROPi,t + α8GEPSi,t + α9CASHi,t + ∑YEAR + εi,t



(2)







We have constructed a schematic diagram of the theoretical framework of the study around the theoretical assumptions section, as shown in Figure 1.





4. Empirical Inspection and Analysis


4.1. Analysis of Descriptive Statistical Results


Among the core variables, the green capital structure (GCS) variable has a large difference between the maximum value of 10.91 and the minimum value of 0.197, and a median value of 1.592, reflecting to some extent that the quality of financing for some enterprises in greening needs to be further improved. The mean value of enterprise development (ED) of 0.552 is less different from the median of 0.43, indicating that there is not much difference between enterprises. The minimum value of 0.04 and the maximum value of 28.03 for technological innovation (TA) indicate that some enterprises need to pay more attention to technological innovation. The specific statistical results are presented in Table 2.



Correlation Analysis


Green capital structure plays a role in promoting enterprise development at the level of 1%. The correlation coefficient of enterprise technological innovation to enterprise development is negative, which is significant at the level of 5%. The appropriate reduction of R&D investment will promote enterprise development. From the table, it can be seen that the accounts receivable turnover rate, operating profit growth rate, and operating profit margin have promoted the development of enterprise development at the level of 1%. The regression coefficients were 0.113, 0.309, and 0.513, respectively. The ratio of fixed assets has promoted the development of enterprises at a level of 5%. Looking at the correlation coefficients between the variables, we can see that the maximum value is 0.51 and the correlation coefficients between the variables are less than 0.8, indicating that there is no problem of multicollinearity between the variables. The specific result is shown in Table 3.





4.2. Analysis of the Results of the Main Regression Inspection


4.2.1. Green Capital Structure and Enterprise Development


From the results of the regression, the level of 1% of the green capital structure promotes the development of the enterprise. The regression coefficient of 0.112 indicates that the green capital structure has significantly promoted the development of the enterprise. The greater the proportion of the net fund raised in the direction of green environmental protection in the share capital of the enterprise, the more obvious the role of promoting the development of the enterprise, hypothesis 1 is validated. Since the net fund raised is large, logarithmic processing is carried out. The variable is called GCSE. The second column of the form shows that the net funds raised in the green direction have promoted the improvement of the green capital structure. The regression coefficient reached 1.550, and significantly reached a higher level, that is, the higher the net amount of funds raised, the higher the ratio of green capital structure. Through the study of previous literature, the green capital structure will also receive many other influences at the same time, such as the concentration of equity, the cash flow of business activities, the nature of property rights, and many other aspects. The specific results are presented in Table 4.




4.2.2. Green Capital Structure, Technological Innovation and Enterprise Development


This paper presents the interaction between green capital structure and technological innovation. See the first column of the regression results. The regression coefficient is negative and significant at 1% level. The results show that the improvement of the technological innovation capability of enterprises will weaken the promotion of green capital structure in the development of enterprises to a certain extent, confirming the original hypothesis 2. The third column of the form does not add technological innovation. According to the second column, after adding technological innovation, the adjustment degree is slightly improved, which further explains that technological innovation plays a certain adjustment role between green capital structure and enterprise development.



In order to explore the impact of green capital structure on the development of firms with strong or weak technological innovation capability, this paper returns according to the median of technological innovation capability, where less than the median is 0 and greater than the median is 1. The result is the fourth and fifth columns in the table above. The results of these two columns are significant at the 1% level. The green capital structure plays a role in promoting the development of the company. The green capital structure of enterprises with strong technological innovation has less promoting effect on enterprise development than enterprises with weak technological innovation ability. It also proves that hypothesis 2, that is, enhanced technological innovation capability will slightly weaken the promotion of green capital structure in enterprise development. Technological innovation capability is beneficial to the development of enterprises. Therefore, enterprises should conduct appropriate technological research and development according to their own enterprise development level and operation methods to improve technological innovation and promote the development of enterprises, rather than blindly conducting technological R&D, which will hinder the future progress of enterprises. The specific results are presented in Table 5.





4.3. Analysis of the Results of Stability Inspection


4.3.1. Replace Key Variable Test


The stability test of this paper is first carried out by replacing the key variables. This paper borrows the research of previous scholars and uses the growth rate of net assets per share (NAPS) as a substitute variable for corporate development, that is, net profit divided by total assets [25]. For the level of technological innovation, the number of patent applications or the number of approvals is mainly used in the research [18]. This paper consists of Zhang Jinsong’s paper and uses his variables (TA2) as a replacement variable. The specific reasons are as follows: Although patent approval is lagging behind, if the patent is in the application stage, it can prove that the company is in research and development at that time and has achieved corresponding results [26]. Because the number of patent applications is particularly important, it is necessary to have a certain process, which mainly has two processing methods. One is to eliminate the effects of economies of scale. The number of patents is divided into operating income. The other is to avoid the problem of non-normal distribution of spurious data. This paper takes the different types of patent applications of enterprises as the main data. To avoid the problem of non-normal distribution, the data are summed and then added to 1 to take the natural logarithm. The first column in the table below is used as a control column and the second column is the result after the replacement. It can be obtained by the regression coefficient of green capital structure of 0.0475 and significantly related to 1%. To play a significant role in promoting, technological innovation plays a regulatory role in the green capital structure and the development of the enterprise. The specific results are listed in Table 6.




4.3.2. Placebo Test


Although the article controls for factors such as firm size, profitability, growth capacity, fixed-asset ratio, etc., there are many uncertainties that may affect the model in order to make the results more convincing and increase the objectivity of the study. In this paper, a placebo test is conducted based on the research of many scholars. By randomly selecting the experimental group and repeating 200 times, three graphs were finally derived: coefficient graph, p-value graph, and t-value graph. The specific results are shown below.



Figure 2 is a coefficient plot showing the results of the placebo test for a random sample of the experimental group against the control group performed 200 times. The horizontal coordinates show the regression coefficients and the vertical coordinates show the kernel densities. The solid line shows the true value and the dashed line shows the value after randomization. It can be seen visually that there is a large difference between the two, with the randomized group clustering to the left of 0, which is negative, and the true coefficient being close to 0.01. This suggests that other unobservable factors had little effect on our results, which means that the results pass the placebo test. The specific results are shown in Figure 2.



Figure 3 shows a plot of the p-values for the placebo test, with the dashed line showing the value for the randomized treatment group, the solid line at around 0.01 showing the true value, and the dashed line concentrated to the left of 0 deviating from the solid line with a large gap between the two. The p-values for the treatment group are mostly greater than 0.1, which is not significant, while the true group is significantly correlated, so it can be concluded that the other factors did not influence the conclusions of the article, which passed the placebo test, and the conclusions have stability and credibility. This is shown in Figure 3.



Figure 4 shows a plot of the placebo test t-values, with the horizontal coordinates showing the t-values and the vertical coordinates showing the kernel density, with the dashed line showing the randomized group, which is concentrated to the left of 0, and the solid line showing the true t-value, which is around 3.2, with a large difference between the two. Both the randomized kernel density and the t-values deviate from the true value, and the above placebo test leads to the consistent conclusion that the effect of green capital structure on firm development is not due to the influence of other unobservable factors, and that, taken together, the estimates are not seriously biased by omitted variables. Finally, the results of the article pass the robustness test as shown in Figure 4.






5. Further Analysis


5.1. The Impact of the Cash Flow of the Business Activity on the Green Capital Structure and the Development of the Company


Cash is the precious blood of the company, and cash flow is the blood circulation of the company [27,28]. The abundance of the enterprise’s cash flow will affect the enterprise’s investment and financing activities. The more abundant cash flow can provide stable sources of funds for enterprise investment and financing, and can stabilize the company’s stock price, increase investor confidence, and better enterprises can better their methods of financing [29]. In this article, operating cash flow is expressed as net operating cash flow divided by total assets at the end of the period, and further explores whether the cash flow of operating activities will have on the effect of green capital structure and the development of the enterprise. The first column below shows that operating cash flow has promoted the development of the company, which is significant at 1% level, and the regression coefficient is 1.783. After adding this variable, the green capital structure still promotes the development of enterprise development, and it is extremely significant, the regression coefficient is 0.178. The second column of the form reflects the effect of operating cash flow on firm development. As a control column, the result is still significant. As a result, the higher the cash flow from operating activities, the better the development of the company, and the higher the cash flow of the company, the higher the development of the company. The green capital structure is more important for the development of the enterprise. See Table 7 for specific results.




5.2. The Impact of Capital Concentration on Corporate Development


Capital structure is broadly divided into debt structure and equity structure. The senior managers of the company are very important in the development of the company, so the equity structure is closely related to the development of the company [30,31]. This article uses the Z indicator to represent the equity concentration, and uses the ratio of the largest shareholder to the second largest shareholder. This paper uses Z to represent the green capital structure of return. As a result, as shown in the third column of Table 7, the concentration of equity is significantly related to the development of the company at a level of 10%. The regression coefficient is positive. It proves that the higher the degree of equity concentration, the better the development of the company. In the study of the promotion of green capital structure in the development of enterprises, a higher degree of equity concentration is more significant, and can further promote enterprise performance. The concentration of equity means that the more unified the opinions of senior managers on the future development strategy of the enterprise are, the more unified the opinions, and the more conducive to the enterprise’s green environmental protection and financing activities. See Table 7 for specific results.




5.3. The Impact of Green Capital Structures with Different Property Rights on Business Development


Compared with non-state enterprises, state-owned enterprises enjoy greater political support and can be protected by many governments [32,33]. Non-state-owned enterprises have richer sources of financing and a certain degree of risk. Non-state-owned enterprises have foreign-invested shares, and some foreign investment participation will lead to a different internal culture of the enterprise [34]. It will affect the company’s investment and financing decisions, leading to different capital structures and different equity concentrations. What role can the nature of different property rights play in the process of green capital structure affecting firm growth? We will conduct further research. The group regression method is divided into two groups, the first column is used as a control list, and the second column is for non-state-owned enterprises. The third column represents state-owned enterprises. From the following results, we can ascertain that among non-state-owned enterprises, the promotion of green capital structure on the development of enterprises is significant at the level of 1%, and the regression coefficient is 0.134. Among the sample enterprises, the green capital structure was more significant in non-state enterprises compared to state-owned enterprises in terms of its contribution to corporate development, as can be seen in Table 8.





6. Discussion


6.1. Conclusions


Based on the background of green economy and green finance, it has become imperative for enterprises to transform and upgrade. A reasonable capital structure plays a key role in the transformation, and a green capital structure is conducive to achieving the dual carbon target, developing enterprises in a green direction, and improving their competitiveness [35]. Technological innovation also plays a moderating role in the impact of green capital structure on corporate development. A more in-depth discussion of the impact of ownership nature, net cash flow from operating activities, and equity concentration on green capital structure on firm development would also make the study more in-depth and comprehensive. Therefore, this paper integrates green capital structure, technological innovation, and firm development into the same framework and constructs regression models to test the rationality of the hypotheses through a series of empirical analyses. The main results are as follows.



Firstly, green capital structure helps to promote enterprise development. By raising funds related to environmental protection, enterprises establish a corporate image of green and healthy development, which is in line with national policies and positively responds to the call of the state, and is conducive to attracting funds, gaining access to relevant capital support policies of the state, and making it easier to obtain loans. The green capital structure of the company helps to gain public trust and attract more investment, which further promotes the development of the company.



Second, technological innovation capacity has a moderating effect on green capital structure and enterprise development. An increase in funding for R&D investment may, to some extent, weaken the role of green capital structure in promoting enterprise development. Technological innovation is a long-term and continuous process with risks and lags, which requires a large amount of capital investment and needs to raise a large amount of funds, which may affect the financing concept of the green direction of enterprises, which will change the capital structure of enterprises and ultimately affect the progress of enterprise development. Therefore, the increase in funding for R&D investment will, to a certain extent, weaken the role of green capital structure in promoting the development of enterprises.



Third, the higher the cash flow from operating activities, the more important the role of green capital structure in promoting enterprise development. Operating cash flow is the first element of an enterprise’s production and operation activities, which can reflect the enterprise’s profitability and solvency, and further reflect the enterprise’s market value. The higher the cash flow from operating activities, the higher the value of the enterprise and the better its profitability, which is conducive to stabilizing the share price, increasing investors’ willingness to invest, and better for attracting investment, so the green capital structure plays a more important role in promoting enterprise development.



Fourth, the higher the concentration of equity, the greater the contribution of the green capital structure to the development of the company. The higher the equity concentration, the more unified the views on key issues, and the more the management has a green philosophy, the more it influences the attitudes of employees and the way they work, which in turn has a significant impact on the direction of corporate finance. This further affects business development.



Fifth, the green capital structure of non-state-owned enterprises plays a more important role in promoting enterprise development. Non-state enterprises have more sources for financing and are more flexible. The presence of foreign capital in non-state-owned enterprises will lead to a different culture within the enterprise, which will make timely adjustments in accordance with national development policies and directions and adhere to the concept of green development, thus further influencing the investment and financing decisions of the enterprise, which is more conducive to the development of green capital structure.




6.2. Research Importance


The article contributes to several directions of accounting research. First, it complements the research in the area of capital structure in firm development by investigating the mechanism of the role of green capital structure in influencing firm development [36]. In the existing literature, there is no detailed classification of capital structure. Based on the concept of green development, this article selects enterprises that raise capital in the direction of environmental protection research, thus enriching the research field of capital structure. Second, it constructs an empirical model of regulation and introduces technological innovation as a moderating variable to complement previous studies of capital structure in enterprise development. The article integrates green capital structure, technological innovation, and corporate development into the same framework and explores the relationship between the three in depth, while also taking into account factors such as ownership type, net cash flow from operating activities, and equity concentration, making the study more comprehensive and profound. The article provides new insights based on the previous work.




6.3. Research Limitations


First, the article chooses Chinese enterprises as the research object. The universality of research results is not sufficient, there are certain gaps in the social background and economic policies of different countries, so future research can cover a broader area and scope, furthering more in-depth research on the impact of green capital structure on enterprise development [37].



Secondly, limitations of the R&D input variables. The main elements of R&D innovation are people, capital, and technology, etc. The article ignores human and patented technology, etc. Since there is a serious lack of information on R&D personnel and patented technology in listed companies, only R&D capital is considered in the research process. With the improvement of data and information in the future, a more comprehensive study can be conducted [38].



Thirdly, the article mainly focuses on listed companies and does not include unlisted companies in the study, so the results may not be suitable for unlisted companies.




6.4. Research Recommendations


First, at the company level, optimize the green capital structure and employ managers who value green development. Different types of enterprises are at different stages of their own development, and enterprises should attach great importance to the arrangement and planning of their green capital structure. They should have a detailed plan drawn up after detailed analysis and examination by a specialist, keeping in mind the objectives and understanding information in many ways during the planning process to avoid information asymmetry [39,40]. Once the plan has been drawn up, it should be implemented in accordance with the plan so that the funds raised are used to maximum effect. The role and conditions of managers in the capital restructuring process should be taken into account. The will of management is very important in choosing the direction of the company’s development, so when appointing and training management personnel, the company should focus on developing and assessing management’s environmental awareness, choosing a management team that focuses on the long-term interests of the company and has a strategic vision for development, and focusing on the supervisory role of the supervisory board. Environmental performance can be included in the performance evaluation criteria for managers, so that management can really focus on the sustainable development of the company.



Second, at the government level, it actively plays a role in improving the financing environment. It is important to have a good capital environment for corporate financing, and although China’s capital market has made great progress, it still needs to be further improved [41,42,43]. The government should play a role by, for example, establishing a reasonable and effective financing system based on relevant research and studies and vigorously developing the bond market, all of which will facilitate further financing and development of enterprises [44]. The government should effectively regulate the market. China’s current financing channels are still relatively single, can actively innovate to develop a diversified new channel, as far as possible to enable enterprises to lower the cost of financing, to further meet the environmental protection class capital needs, both to improve the development of enterprises, but also to protect the environment.



Third, at the public level, vigorously promote environmental protection, starting with the smallest things in life. Green education should start at an early age and cultivate children’s awareness of environmental protection. Encourage the public to engage in green consumption and cultivate public awareness of green investment, thus gradually promoting the development of a green economy.




6.5. Prospects for the Future


In the context of the development of the green economy, future research deserves further attention in the following areas.



(1) To examine the impact of green capital structure on corporate development and macroeconomics in the post-epidemic era.



The impact of the Corona Virus Disease 2019 has been significant and has affected many companies, affecting their production and business models and values, and therefore their capital structure. The impact of the Corona Virus Disease 2019 has been felt by everyone, from the smallest to the largest, in the national and global economy, and at the same time has had a huge impact on the global ecological environment, further influencing changes in environmental laws and policies. Therefore, it is necessary to study the impact of green capital structure on corporate development and macroeconomics in the post-epidemic era future.



(2) Introduction of other variables to examine the relationship between green capital structure and corporate development.



The article examines the relationship between technological innovation and the impact of green capital structure on firm development [45]. There are many factors that influence green capital structure and enterprise development, and future research can be further expanded, such as: environmental regulation, the impact of government macro-regulation, etc., which will help to make the theoretical study of green capital structure on enterprise development more complete.
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Figure 1. Schematic diagram of the research framework. 






Figure 1. Schematic diagram of the research framework.



[image: Sustainability 15 05743 g001]







[image: Sustainability 15 05743 g002 550] 





Figure 2. Placebo test coefficient diagram. 
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Figure 3. Test p-value diagram of placebo. 
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Figure 4. Test T-value diagram of placebo. 
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Table 1. Variable definition table.






Table 1. Variable definition table.





	
Variable Type

	
Variable Symbol

	
Variable Name

	
Variable Description






	
Explanatory variables

	
GCS

	
Green capital structure

	
The net fund fundraising of environmental protection directions/share capital




	
Explained variable

	
ED

	
Enterprise development

	
Basic earnings per share




	
Moderator

	
TA

	
Technical innovation

	
R&D investment/operating income




	
Control variable

	
OPM

	
Profitability

	
Business profit/operating income




	
SIZE

	
Enterprise scale

	
Nature of total assets at the end of the year




	
FAR

	
Fixed asset ratio

	
Net assets/total assets




	
GROP

	
Business profit growth rate

	
(business profit this year − last year’s business profit)/last year’s business profit




	
ART

	
Accounts receivable turnover rate

	
Business income/accounts receivable average occupation




	
YEAR

	
Annual variable

	
virtual variable
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Table 2. Description statistical analysis.






Table 2. Description statistical analysis.





	Variable
	N
	min
	Mean
	Max
	p25
	p50
	p75
	sd





	ED
	760
	−1.030
	0.552
	2.850
	0.200
	0.430
	0.760
	0.576



	GCS
	760
	0.197
	2.098
	10.91
	1.005
	1.592
	2.569
	1.745



	TA
	760
	0.043
	4.272
	28.03
	2.295
	3.580
	4.855
	4.101



	SIZE
	760
	20.19
	22.50
	26.81
	21.44
	22.36
	23.33
	1.366



	FAR
	760
	0.016
	0.201
	0.563
	0.110
	0.186
	0.272
	0.120



	OPM
	760
	−0.497
	0.098
	0.509
	0.045
	0.094
	0.146
	0.120



	GROP
	760
	−5.979
	0.325
	12.39
	−0.156
	0.117
	0.407
	1.862



	ART
	760
	0.968
	15.43
	299.7
	2.536
	4.423
	9.136
	40.26
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Table 3. Pearson correlation analysis.






Table 3. Pearson correlation analysis.
















	
	ED
	GCS
	TA
	SIZE
	FAR
	OPM
	GROP
	ART





	ED
	1
	
	
	
	
	
	
	



	GCS
	0.338 ***
	1
	
	
	
	
	
	



	TA
	−0.072 **
	0.157 ***
	1
	
	
	
	
	



	SIZE
	0.00700
	−0.0220
	−0.211 ***
	1
	
	
	
	



	FAR
	0.076 **
	−0.069 *
	−0.198 ***
	0.100 ***
	1
	
	
	



	OPM
	0.513 ***
	0.0500
	0.0160
	−0.163 ***
	−0.0350
	1
	
	



	GROP
	0.309 ***
	0.0290
	−0.066 *
	0.0470
	0.085 **
	0.358 ***
	1
	



	ART
	0.113 ***
	−0.082 **
	−0.177 ***
	0.170 ***
	0.256 ***
	−0.0310
	0.067 *
	1







Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4. Inspection of the relationship between green capital structure and corporate development.






Table 4. Inspection of the relationship between green capital structure and corporate development.





	

	
(1)

	
(2)




	
Variables

	
ED

	
GCS






	
GCS

	
0.112 ***

	




	

	
(0.00937)

	




	
TA

	
−0.0120 ***

	
0.0227




	

	
(0.00415)

	
(0.0138)




	
SIZE

	
0.0182

	
−1.064 ***




	

	
(0.0124)

	
(0.0769)




	
FAR

	
0.276 *

	
−0.581




	

	
(0.141)

	
(0.468)




	
OPM

	
2.252 ***

	
−0.208




	

	
(0.146)

	
(0.487)




	
GROP

	
0.0343 ***

	
0.0430




	

	
(0.00937)

	
(0.0311)




	
ART

	
0.00159 ***

	
−0.00311 **




	

	
(0.000421)

	
(0.00140)




	
GCSE

	

	
1.550 ***




	

	

	
(0.0918)




	
Constant

	
−0.353

	
−5.866 ***




	

	
(0.286)

	
(1.034)




	
YearInd

	
Control




	
Observations

	
760

	
760




	
R-squared

	
0.414

	
0.298








Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5. Test the relationship between green capital structure, technological innovation, and corporate development.
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(1)

	
(2)

	
(3)

	
(4)0

	
(5)1




	
Variables

	
ED

	
ED

	
ED

	
ED

	
ED






	
GCS

	
0.136 ***

	
0.112 ***

	
0.108 ***

	
0.108 ***

	
0.105 ***




	

	
(0.0117)

	
(0.00937)

	
(0.00932)

	
(0.0145)

	
(0.0116)




	
TA

	
0.00420

	
−0.0120 ***

	

	

	




	

	
(0.00637)

	
(0.00415)

	

	

	




	
GCS × TA

	
−0.00426 ***

	

	

	

	




	

	
(0.00128)

	

	

	

	




	
SIZE

	
0.0262 **

	
0.0182

	
0.0246 **

	
0.0203

	
0.00751




	

	
(0.0125)

	
(0.0124)

	
(0.0122)

	
(0.0186)

	
(0.0169)




	
FAR

	
0.318 **

	
0.276 *

	
0.335 **

	
0.187

	
0.405 *




	

	
(0.141)

	
(0.141)

	
(0.141)

	
(0.194)

	
(0.212)




	
OPM

	
2.205 ***

	
2.252 ***

	
2.258 ***

	
2.744 ***

	
2.142 ***




	

	
(0.146)

	
(0.146)

	
(0.147)

	
(0.283)

	
(0.160)




	
GROP

	
0.0368 ***

	
0.0343 ***

	
0.0354 ***

	
0.0509 ***

	
0.00717




	

	
(0.00934)

	
(0.00937)

	
(0.00941)

	
(0.0142)

	
(0.0121)




	
ART

	
0.00167 ***

	
0.00159 ***

	
0.00171 ***

	
0.00137 **

	
0.00251 ***




	

	
(0.000419)

	
(0.000421)

	
(0.000421)

	
(0.000535)

	
(0.000780)




	
Constant

	
−0.614 **

	
−0.353

	
−0.555 **

	
−0.423

	
−0.206




	

	
(0.295)

	
(0.286)

	
(0.279)

	
(0.433)

	
(0.375)




	
YearInd

	
Control




	
Observations

	
760

	
760

	
760

	
378

	
382




	
R-squared

	
0.422

	
0.414

	
0.407

	
0.398

	
0.463








Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6. The test of the relationship between green capital structure, technological innovation, and enterprise development.
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(1)

	
(2)




	
Variables

	
ED

	
NAPS






	
GCS

	
0.112 ***

	
0.0475 ***




	

	
(0.00937)

	
(0.00652)




	
TA

	
−0.0120 ***

	




	

	
(0.00415)

	




	
SIZE

	
0.0182

	
0.0230 ***




	

	
(0.0124)

	
(0.00855)




	
FAR

	
0.276 *

	
−0.151




	

	
(0.141)

	
(0.0982)




	
OPM

	
2.252 ***

	
0.410 ***




	

	
(0.146)

	
(0.103)




	
GROP

	
0.0343 ***

	
0.0183 ***




	

	
(0.00937)

	
(0.00658)




	
ART

	
0.00159 ***

	
0.000391




	

	
(0.000421)

	
(0.000295)




	
TA2

	

	
−0.00169




	

	

	
(0.00927)




	
Constant

	
−0.353

	
−0.541 ***




	

	
(0.286)

	
(0.195)




	
YearInd

	
Control




	
Observations

	
760

	
760




	
R-squared

	
0.414

	
0.121








Standard errors in parentheses. *** p < 0.01, * p < 0.1.
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Table 7. Cash flow and equity concentration of business activities.
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(1)

	
(2)

	
(3)




	
Variables

	
ED

	
ED

	
ED






	
CASH

	
1.783 ***

	
1.821 ***

	




	

	
(0.287)

	
(0.312)

	




	
GCS

	
0.107 ***

	

	




	

	
(0.00910)

	

	




	
SIZE

	
0.0243 **

	
0.0242 *

	
0.0212




	

	
(0.0120)

	
(0.0130)

	
(0.0134)




	
FAR

	
0.0855

	
−0.00216

	
0.238




	

	
(0.143)

	
(0.155)

	
(0.152)




	
OPM

	
1.975 ***

	
2.026 ***

	
2.289 ***




	

	
(0.150)

	
(0.164)

	
(0.160)




	
GROP

	
0.0391 ***

	
0.0416 ***

	
0.0387 ***




	

	
(0.00921)

	
(0.0100)

	
(0.0102)




	
ART

	
0.00132 ***

	
0.000990 **

	
0.00137 ***




	

	
(0.000416)

	
(0.000452)

	
(0.000456)




	
Z

	

	

	
0.00404 *




	

	

	

	
(0.00231)




	
Constant

	
−0.548 **

	
−0.306

	
−0.254




	

	
(0.272)

	
(0.295)

	
(0.303)




	
YearInd

	
Control




	
Observations

	
760

	
760

	
760




	
R-squared

	
0.436

	
0.332

	
0.304








Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 8. Effects of the nature of different property rights.
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(1)

	
(2)0

	
(3)1




	
Variables

	
ED

	
ED

	
ED






	
GCS

	
0.112 ***

	
0.134 ***

	
0.0157




	

	
(0.00937)

	
(0.0103)

	
(0.0202)




	
TA

	
−0.0120 ***

	
−0.0231 ***

	
0.0160 **




	

	
(0.00415)

	
(0.00507)

	
(0.00663)




	
SIZE

	
0.0182

	
−0.00967

	
0.0877 ***




	

	
(0.0124)

	
(0.0167)

	
(0.0223)




	
FAR

	
0.276 *

	
0.363 **

	
0.411 *




	

	
(0.141)

	
(0.171)

	
(0.246)




	
OPM

	
2.252 ***

	
2.016 ***

	
3.249 ***




	

	
(0.146)

	
(0.159)

	
(0.351)




	
GROP

	
0.0343 ***

	
0.0417 ***

	
0.00151




	

	
(0.00937)

	
(0.0100)

	
(0.0233)




	
ART

	
0.00159 ***

	
0.00137 *

	
0.00159 ***




	

	
(0.000421)

	
(0.000790)

	
(0.000482)




	
Constant

	
−0.353

	
0.284

	
−2.030 ***




	

	
(0.286)

	
(0.369)

	
(0.553)




	
YearInd

	
Control




	
Observations

	
760

	
574

	
186




	
R-squared

	
0.414

	
0.448

	
0.454








Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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