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Çağ University, Turkey

*Correspondence:

Qing Tong

tongqing@tsinghua.org.cn

Specialty section:

This article was submitted to

Sustainable Energy Systems and

Policies,

a section of the journal

Frontiers in Energy Research

Received: 26 August 2019

Accepted: 09 April 2020

Published: 30 April 2020

Citation:

Wei X, Che H, Sheng N, Hsiao CY-L,

Tong Q and Yan G (2020) Research

on the Development Status of China’s

Renewable Energy Industry - The

Impact of Capital Structure on

Company Performance.

Front. Energy Res. 8:71.

doi: 10.3389/fenrg.2020.00071

Research on the Development Status
of China’s Renewable Energy
Industry - The Impact of Capital
Structure on Company Performance
Xinyang Wei 1, Hongyi Che 1, Ni Sheng 1, Cody Yu-Ling Hsiao 1,2, Qing Tong 3* and

Gaoyun Yan 4

1 School of Business, Macau University of Science and Technology, Taipa, Macau, 2Centre for Applied Macroeconomic

Analysis, The Australian National University, Canberra, ACT, Australia, 3 Institute of Energy, Environment, and Economy,

Tsinghua University, Beijing, China, 4Centre of Excellence in Population Ageing Research, University of New South Wales,

Sydney, NSW, Australia

China’s renewable energy industry has developed rapidly. However, due to China’s

current energy structure, coal plants still dominate the power generation, which poses a

huge challenge to China’s greenhouse gas reduction. On the other hand, this situation

indicates that China’s renewable industry still has great development potential and the

sector can make a constructive contribution to China’s response to climate change.

However, in the process of developing the renewable sector, how to improve the

profitability of enterprises and gradually lower the dependence on traditional energy is

an important issue faced by corporate and government decision-makers. Therefore,

from the perspective of capital structure, this paper aims to study its impact on the

performance of renewable companies in China so that the society can achieve a

“win-win” situation for enterprise development as well as environmental protection. By

using pooled ordinary least squares and advanced panel data models, including fixed

effects model and random effects model, the empirical results show that the relationship

between capital structure and company performance is statistically significant in China’s

renewable industry. Specifically, the sustainable growth rate is significantly positively

correlated with the total net profit margin, indicating that the sustainable growth model

can be used to estimate the profitability of renewable companies in China.

Keywords: capital structure, company performance, sustainable growth rate, renewable energy, China

INTRODUCTION

As the largest developing country in the world, China has made remarkable achievements in
economic construction since the reform and opening up. However, economic growth, energy use,
financial development and urbanization unfavorably resulted in environmental degradation and
CO2 emissions (Rauf et al., 2018b). The choice of continuing to develop the economy at a high
speed, or the need to take into account environmental protection and sustainable development has
become a key issue for the Chinese government. In the middle and late period of the “Twelfth
Five-Year Plan” (2011–2015), the Chinese economy began to move toward the “new normal,” and
the economic structure continued to be optimized and upgraded from the extensive development
to the new development centered on innovation and environmental friendliness (Hong, 2018).
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As the current penetration of coal-fired power generation in
China’s electricity industry is still high, coal-fired power plants
have exerted a lot of pressure on air pollution and greenhouse
gas emission reduction. On the other hand, renewable energy
such as hydroelectricity has a long-run impact on emissions
reductions and environmental degradation (Solarin et al., 2017;
Sharif et al., 2019). Therefore, the immediate task is to provide
energy supply by promoting sustainable energy consumption
(Rauf et al., 2018a). In this context, the development of the
renewable sector is particularly important, and the Chinese
government has introduced a series of industrial and supportive
policies (Hsiao et al., 2019). Specifically, China has set targets
to increase non-fossil fuel energy consumption to 15 and
20% by 2020 and 2030, respectively (NDRC, 2016a). By
2020, the installed capacity for the production of non-fossil
energy will exceed 770 million kilowatts, an increase of 250
million kilowatts in comparison to the level in 2015. The
share of non-fossil electricity generation will rise to 31%
(NDRC, 2016b).

In the process of developing renewable energy, how to
reduce production costs, improve the profitability of enterprises,
gradually lower the dependence on traditional energy, and
thus reduce the negative impact on the environment, is an
important issue faced by corporate and government decision-
makers. Therefore, from the perspective of the capital structure
of the renewable energy industry in China, this paper aims to
study its impact on the performance of renewable companies
so that the society can achieve a “win-win” situation for
enterprise development as well as environmental protection.
This is of great significance to the future development of the
renewable industry and the improvement of China’s domestic
natural environment.

Through the analysis of the capital structure of the renewable
industry, this paper analyzes which factors have a significant
impact on the performance of the enterprises of the renewable
industry in China. This is important to improve the management
level of renewable energy industry companies. At the same
time, the research on the capital structure can also identify
the risks that those companies may encounter in the future.
This is also conducive to management’s risk aversion strategy.
By investigating listed companies from the renewable industry
in China, this paper selects nine indicators in terms of capital
structure and analyzes their impacts on companies’ performance.
By selecting the Return on assets (ROA) as the explained
variable and using panel data models, we analyze the financial
data of these enterprises during the 5-year period 2013–2017.
Based on the empirical results, we find that capital structure of
renewable companies in China has a significant impact on the
companies’ performance.

The remainder of this paper is organized as follows. In
section Literature Review, we reviewed relevant literature
and propose the hypotheses of this paper. In section Method
and Data, we introduced the research methods of this paper.
In section Results, we discussed the empirical results. In
section Discussion, we summarize our research conclusions
and key findings. Relevant policy recommendations are
also proposed.

LITERATURE REVIEW

From the perspective of capital structure, there are many factors
that affect corporate performance. One of the most important is
the ownership structure. Shareholder governance is an important
internal oversight mechanism where major shareholders can
play an important role (Shleifer and Vishny, 1986). For large
shareholders, the benefits of control are sufficient to make up
for the costs incurred from the supervision of managers. Thus,
large shareholders have incentives to supervise managers in
order to promote corporate performance. Some studies have
identified a positive correlation between equity concentration
and company profitability (Claessens et al., 1999; Pedersen
and Thomsen, 1999; Kapopoulos and Lazaretou, 2007). On the
other hand, the check and balance of equity is an effective
constraint on the largest shareholder or controlling shareholders,
which can better protect the interests of external investors and
minority shareholders (Shleifer and Vishny, 1986). In addition,
the nature of equity has an impact on company performance.
In the principal-agent theory, when the manager’s shareholding
ratio increases, the interests of managers and shareholders will
gradually converge, resulting in a positive correlation between
the manager’s shareholding ratio and the company’s operating
performance (Jensen and Meckling, 1979). Based on a study of
988 private companies in the Czech Republic, researchers find
that insider ownership is positively correlated with corporate
value (Makhija and Spiro, 2000). In China, state-owned shares
and overseas legal person shares are also found to have a weak
positive correlation with the performance of commercial banks
(Liu and Xu, 2018).

Secondly, the effectiveness of board governance is decisive for
company performance and company sustainable development
(Zhou and Li, 2010). Considering that a larger board needs
more compromises to achieve consensus, the decisions of
larger boards are often less extreme, resulting in less volatile
corporate performance (Cheng, 2008). Researchers find that the
profitability of the European banks is negatively associated with
the size of the board of directors (Staikouras et al., 2007) and
informative earnings are negatively related to the size of the
board in New Zealand firms (Ahmed et al., 2006). Furthermore,
some researchers find that board independence has a counter-
effect on firm performance (Vo and Nguyen, 2014) and external
independent directors do not lead to the improvement of
company performance (Terjesen et al., 2016). Other scholars find
that as the concentration of ownership decreases, the influence
of board independence on corporate performance increases.
However, this effect is different from the types of ownership.
Results have shown that the board’s effectiveness of privately-
owned companies is statistically and economically significant,
and the effects of state-owned companies are negligible, no
matter whether they are controlled by state or local government
(Li et al., 2015).

Third, some scholars have pointed out that working capital
impacts both on liquidity and the company’s performance. It
is indicated that the liquidity ratio has a substantial effect on
the ROA for petroleum and gas firms in Pakistan (Saleem and
Rehman, 2011), and managers can reduce the cash conversion
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circle to a reasonable minimum level in order to generate positive
value for shareholders (Raheman and Nasr, 2007). Besides,
companies with expansion capabilities need to hold sufficient
cash to reinvest, so that free cash flow becomes a predictor
of the growth of enterprises (Scatizzi, 2009). Thus, there is a
positive correlation between free cash flow and revenue growth
which contributes to the profitability of the firm (Brush et al.,
2000). This theory has been confirmed by empirical research in
different countries and industries (Ravichandra and Mahendra,
2015; Ambreen and Aftab, 2016).

In addition, dividend policy may also have significant
impacts on company performance. Research has shown that
adequate payments of dividends are seen as a sign of firms’
competitiveness in the future (Bhattacharya, 1979; Miller and
Rock, 1985). Companies capable of generating increasing and
stable profits can be regarded as a good sign linked to business
results by investors, so that firm value will increase due to a
positive response (Chen and Steiner, 2000; López-Iturriaga and
Rodríguez-Sanz, 2001). In practice, researchers have found that
stock prices rise when the cash dividend increases (Travlos et al.,
2001; Akbar and Baig, 2010).

Furthermore, corporate growth also has a positive effect on
corporate profitability. According to a survey of Korean SMEs’
total asset growth rate (TAGR), researchers indicate that high
growth in the previous period will facilitate profitability in the
current period when the macroeconomy is relatively stable (Yoo
and Kim, 2015). Moreover, the sustainable growth rate (SGR)
offers a scientific tool that can help specify which elements in the
financial structures that are more likely to stimulate profitability
of a company (Harkleroad, 1993). Empirical results also show
that sustainable growth rate has a significant and positive effect
on return on asset (ROA) (Amouzesh et al., 2011; Hartono and
Utami, 2016).

Companies prefer internal financing over costly external
financing. Therefore, profitable companies generating high
returns are less likely to utilize debt capital compared to a
business with lower profitability (Myers and Majluf, 1984). This
hypothesis has been evaluated with empirical analysis by several
scholars. The findings suggest that profitability and debt asset
ratios are significantly and negatively related (Kester, 1986)
and there is a significant and negative relationship between
profitability and leverage (Wald, 1999). Also, low debt levels
are also seen in large profitable firms (Graham, 2000) and
profitability is inversely related to debt level and company size
(Booth et al., 2001). A researcher also finds that the ratio of
long-term debt to total assets and Return on equity (ROE) are
negatively correlated (Abor, 2005).

Based on literature analysis and review, we propose the
following research hypotheses in this article: indicators to
measure a company’s financial liquidity, such as company cash
flow (CCF), total cash recovery rate (TCR), cash reinvestment
ratio (CRR) and current ratio (CR) are positively related to
company’s profitability, namely return on asset (ROA) in China’s
renewable industry. Furthermore, corporate growth indicators
such as total asset growth rate (TAGR) and sustainable growth
rate (SGR) also have positive effects on corporate performance. In
addition, dividend payment ratio (DPR) and assets and liabilities

rate (ALR) can also impose positive impacts on the company’s
earning capabilities.

In the existing literature, most of the literature on company
performance is concentrated in sectors such as commercial
banks, electricity, real estate, etc. Relevant literature on the
research of the relationship between capital structure and
company performance in renewable energy industry of China
is relatively sparse. As a key sector in China’s 13th 5-Year
Plan (2016–2020), the future development of renewable energy
is important. Therefore, the contributions of this paper are
summarized in the following aspects: Firstly, in terms of the
selection of research fields, this paper takes the renewable energy
sector in China as the research object and studies the impact
of its capital structure on company performance. Thus, this
paper expands and enriches the research in the field of corporate
governance to a new sector and tries to test whether the corporate
governance theories can be applied to China’s renewable industry.
Secondly, this paper specifically selects the sustainable growth
rate as the core explanatory variable to study its impact on
company performance. Finally, this paper selects data from
recent years for research, which reflects the characteristics of the
current development of the renewable energy industry in China.

METHOD AND DATA

This paper selects 117 renewable listed companies in China
as research samples. These companies include all the Chinese
renewable energy listed companies in the RESSET financial
research database 1, and the research period is 2013–2017.Within
this period, China’s renewable energy industry has made great
progress, and the data can reflect the relevant characteristics of
the industry changes, thus providing a reference for the future
development of the entire industry. The following is a table that
defines the variables analyzed in this paper. ROA is the explained
variable and the rest are explanatory variables.

Since the data structure is panel data, we use pooled Ordinary
Least Squares (OLS) and advanced panel data methods in order
to identify the relationships between the capital structure and
corporate performance in the renewable industry in China. In
the pooled OLS model, we assume there is no unobserved
heterogeneity across companies so that the model specifies a
constant coefficient α for each company. This model increases
the sample size as compared to the cross-section models and it
allows us to obtain more precise estimators and more efficient
test statistics (Wooldridge, 2016). This is the usual assumption
for cross-sectional analysis:

ROAit = α + xit
′β + uit (1)

1RESSET financial research database is mainly used by universities, financial

research institutions, and research departments of financial enterprises to provide

support for empirical research and model testing. The RESSET database is the

one of the professional databases in China that are in line with the world’s

leading standards and it is established with the participation of experts from

Tsinghua University, Peking University, and London School of Economics and

Political Science.
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where xit
′ is the explanatory variable matrix and the subscript

it means the ith company in the period of t. β is the coefficient
vector of explanatory variables, mainly reflecting the degree of
influence of changes in each explanatory variable on company
performance. If the value of β is positive, it indicates that the
variable has a positive correlation with the company’s ROA, that
is, the factor will promote the company’s performance; otherwise,
the company’s performance will decline. uit is the disturbance
error term.

In order to avoid heterogeneity bias and obtain more
efficient estimators, this paper also adopts the advanced panel
data methods, namely fixed effects model and random effects
model (Wooldridge, 2016). We assume that there is unobserved
heterogeneity across companies captured by αi. The main issue
is whether the individual-specific effect αi is correlated with the
explanatory variables. If they are correlated, then the fixed effects
model is preferred. If they are not correlated, then the random
effects model is preferred. The fixed effects model is given below:

ROAit = αi + xit
′β + uit (2)

We include αi as intercepts and each company has a different
intercept term due to the individual-specific effect. The random
effects model assumes that the individual-specific effects αi is not
correlated with the explanatory variables. Thus, we can include
αi in the error term:

ROAit = xit
′β + (αi + uit) (3)

Each company has the same slope parameters and a composite
error term εit = αi + uit . The panel data models can be estimated
with several estimators.

After the regression of these models, we use the F-test to
identify whether there are fixed effects and the fixed effects
model is superior to the pooled OLS model. Also, we use the
Breusch-Pagan Lagrange multiplier test to identify whether there
are random effects and the random effects model is superior
to the pooled OLS model. Finally, we use the Hausman Test
to identify which model is preferred between the fixed and
random effects models. Hausman Test tests whether there exists
a significant difference between the fixed effects and random
effects estimators. The Hausman Test statistic can be calculated
as below:

H =

(

β̂RE−β̂FE

)

′(V
(

β̂RE

)

−V
(

β̂FE

)

)
(

β̂RE−β̂FE

)

(4)

It follows a chi-square distribution with degrees of freedom equal
to the number of parameters for the time-varying explanatory
variables. The null hypothesis in this test is that the difference
in coefficients is not systematic for fixed and random models.
This means that the individual-specific effect αi is not correlated
with the explanatory variables and both models’ coefficients are
consistent. If the null hypothesis is not rejected, then the random
effects model is more efficient. However, if the null hypothesis
is rejected, then it indicates that αi is correlated with the
explanatory variables and the coefficients from the random effects
model is inconsistent. Hence, the fixed effects model is preferred.
Table 1 shows the Variable definition and description.

TABLE 1 | Variable definition and description.

Variable Variable description

Total net profit margin

(ROA)

Net profit/Total assets balance

Company cash flow

(CCF)

Operating income—operating costs—income tax

Total cash recovery

rate (TCR)

Net cash flow from operating/end balance

Cash reinvestment

ratio (CRR)

Net cash flow from OPERATIONS/(net fixed assets + net

investment due + net long-term credit investment + net

long-term equity investment + total current assets—total

current liabilities)

Dividend distribution

ratio (DPR)

Cash dividend per share/earnings per share

Total asset growth

rate (TAGR)

Total asset growth this year/total assets at the beginning of

the year *100%

Sustainable growth

rate (SGR)

Equity yield * (1-dividend Pay rate)/[1—equity yield *

(1-dividend pay rate)]

Current ratio (CR) Current assets/current liabilities

Assets and liabilities

rate (ALR)

Total liabilities/total assets

Financial leverage

(FLEV)

Change in earnings per share/rate of change in earnings

before interest and taxes

TABLE 2 | China’s Annual Power Generation Data 2013–2017.

Year Hydropower

power

Nuclear

power

Wind

power

Solar

power

Thermal

power

(100 million kWh)

2013 8,921 1,115 1,383 84 42,216

2014 10,601 1,332 1,598 235 42,274

2015 11,127 1,714 1,856 395 42,307

2016 11,748 2,132 2,409 665 43,273

2017 11,931 2,481 3,034 1,166 45,558

Source: (China Electricity Council, 2014-2019).

RESULTS

Development Status of China’s New
Energy Industry
During the “Twelfth Five-Year Plan” period, China’s renewable
energy industry began to develop on a comprehensive scale,
and the role of renewable energy in promoting energy structure
adjustment has been continuously enhanced (NDRC, 2016a).
Table 2 and Figure 1 shows the changes in the total amount
of renewable generation in China from 2013 to 2017. The
annual energy generation of renewable energy represented by
hydropower increased continuously, and the growth of power
generation by conventional energy such as thermal power has
slowed down significantly. The total annual renewable energy
generation in 2017, which was 16,131 million kWh, increased by
55% compared to the 2013 level, which was 10,388 million kWh.

As can be seen from Table 3 and Figure 2, the installed
capacity of renewable energy power generation in China from
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FIGURE 1 | China’s Annual Power Generation Data 2013–2017.

TABLE 3 | China’s Annual Power Generation Capacity Data 2013–2017.

Year Hydropower

power

Nuclear

power

Wind

power

Solar

power

Thermal

power

(Ten thousand kilowatts)

2013 28,044 1,466 7,652 1,589 87,009

2014 30,486 2,088 9,657 2,486 92,363

2015 31,954 2,717 13,075 4,218 100,554

2016 33,207 3,364 14,747 7,631 106,094

2017 34,359 3,582 16,325 12,942 110,495

Source: (China Electricity Council, 2014-2019).

2013 to 2017 continues to expand. By the end of 2017, China’s
renewable energy power generation capacity reached 636 million
kilowatts; of which, hydropower installed capacity of 344 million
kilowatts, wind power installed capacity of 163 million kilowatts,
photovoltaic power generation installed capacity of 129 million
kilowatts, biomass power generation installed 14.88 million
kilowatts. The year-on-year growth rates were 3.5, 10.7, 69.6, and
22.6%, respectively (National Energy Administration, 2018).

The annual newly installed capacity of hydropower and wind
power has remained stable overall, while the newly installed
capacity of solar energy has increased significantly, from 1,243
10,000 kw in 2013 to 5,341 10,000 kw in 2017 (Table 4).

Descriptive Statistical Analysis
Descriptive statistical analysis of the data is conducted, including
the mean, maximum, minimum and standard deviation of the
explained and explanatory variables. The specific information is
as follows shown in Table 5:

Descriptive statistics were derived from 2,340 sample data.
From the table above we can draw the following conclusions: the
maximum value of the ROA which representing the company’s
performance is about 0.57, the minimum value is about −1.22,
and the range is about 1.277, indicating that the variation of ROA
of the selected samples is small. Among the nine explanatory
variables, the average value of the financial leverage factor is

about 2.6, indicating that the average debt ratio of the renewable
energy industry in China is reasonable, and the entire industry
will not be in crisis due to the financial risk caused by high
debt ratio. The standard deviation of the seven indicators, such
as sustainable growth rate and total cash recovery rate, is <1,
indicating that the data fluctuations are not large. The average
industry current ratio is 2.01, indicating that the average capital
liquidity of China’s renewable energy listed companies is good,
the companies do not have capital flow problems, and the
companies’ short-term solvency is strong.

The data is then tested for correlation for preliminary analysis
and the results are shown in Table 6. The company’s cash flow
and financial leverage are weakly related to ROA. Total asset
growth rate, sustainable growth rate and total cash recovery
are positively correlated with ROA. The asset-liability ratio
has a significant negative correlation with ROA, and the cash
reinvestment ratio, dividend distribution ratio, and current ratio
are weakly correlated with ROA. These results can also be seen
from the scatter plots of the ROA against explanatory variables,
which are shown in Figure 3.

Regression Results
Pooled OLS and fixed effect model analyses were performed
and the results are shown in Table 7. According to the F-test
results with the null hypothesis that all the αi is zero, unobserved
individual-specific characteristics do exist. Therefore, the fixed
effect model is superior to pooled OLS. According to the results
of the fixed effect model, it can be found that the p-values of
the cash reinvestment ratio and the dividend distribution rate
are 0.975 and 0.127, respectively. So, there is no significant
correlation between the cash reinvestment ratio, the dividend
distribution ratio and the ROA in China’s renewable industry.
The p-value of company’s cash flow is 0.038, so company’s
cash flow is significantly positively correlated with the total
net profit margin at a 5% significance level. The coefficient of
financial leverage factor is −0.001 with a very small p-value.
Therefore, financial leverage is significantly negatively correlated
with the total asset net profit margin. The p-values of the
remaining explanatory variables are all <0.01, representing that
they are strongly positively correlated with ROA. By observing
the coefficient of each variable, we can find that the asset-liability
ratio’s coefficient value is 0.078, which indicates that when the
asset-liability ratio increases by 1%, the total asset net profit rate
will increase by 0.078%. This presents that when the company
has more funds from debt and fewer funds from assets, the net
profit margin of total assets will present an increasing trend.
The coefficient of financial leverage factor is negative, indicating
that the increase in the financial leverage factor will result in a
decrease in the net profit margin of total assets. According to the
results from (Kang, 2015), when the financial leverage coefficient
is maintained between 0 and 2, the company’s total net profit
margin can reach an optimal level. In the previous descriptive
statistics of this paper, the average financial leverage is 2.6, which
is higher than 2. In this case, financial leverage presents a negative
effect on the net profit margin of the total assets of renewable
energy companies in China. Besides, the coefficient of sustainable
growth rate is 0.022, which indicates that when it increases by a
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FIGURE 2 | China’s Annual Power Generation Capacity Data 2013–2017.

TABLE 4 | China’s Annual New Installed Power Generation Capacity Data

2013–2017.

Year Hydropower

power

Nuclear

power

Wind

power

Solar

power

Thermal

power

(Ten thousand kilowatts)

2013 3,096 221 1,487 1,243 4,175

2014 2,180 547 2,101 825 4,791

2015 1,375 612 3,139 1,380 6,678

2016 1,179 720 2,024 3,171 5,048

2017 1,287 218 1,720 5,341 4,453

Source: (China Electricity Council, 2014-2019).

TABLE 5 | Descriptive statistical analysis.

Variable Average S.D. Minimum Maximum

Return on assets 0.0168 0.0530 −1.2199 0.5745

Company cash flow

(million)

−2,130 15,100 −306,000 55,500

Total cash recovery rate 0.0097 0.0550 −0.7623 0.3630

Cash reinvestment ratio −0.0054 0.9387 −31.8366 9.5721

Dividend payment ratio 0.0836 0.5384 0.0000 22.3773

Total asset growth rate 0.0966 0.2240 −0.5462 3.2392

Sustainable growth rate 0.0494 0.5237 −3.7641 17.0976

Current ratio 2.0137 2.8087 0.1002 40.5495

Assets and liabilities rate 0.4919 0.2335 0.0302 3.5043

Financial leverage 2.6064 49.8727 −60.0533 2,402.7740

percentage, the net profit margin of total assets will also increase
by 0.022%.

Table 8 shows the empirical results of the pooled OLS and
random effects models. Based on the Breusch-Pagan Lagrange
multiplier test, which helps us decide between a random effects
regression and the pooled OLS, we reject the null hypothesis that
no significant difference across companies. Therefore, random
effects model is more appropriate. According to the results of
the random effect model, the financial leverage coefficient is

<0 and still has a negative correlation with ROA, and the
financial leverage standard error is 0.00071, indicating that the
result is significant. In addition, we can find that the p-values
of cash reinvestment ratio and dividend distribution rate are
0.778 and 0.115, respectively, both are >0.1. So, no significant
correlations are identified between the two variables and ROA.
This result is the same as the fixed effect model. The p-value of the
company’s cash flow is 0.024, <0.05 and thus it has a significant
positive correlation with ROA. The rest of the variables are all
positively correlated with ROA. Finally, in order to determine
whether the fixed effects or random effects model is more suitable
for the sample data selected, the Hausman test is performed
with the hypotheses “H0 : µi is not related to the explanatory
variables; H1 : µi is significantly related to explanatory variables.
According to the Hausmann test result, the p-value is 0, then the
null hypothesis should be rejected. So, the fixed-effects model
is preferred.

DISCUSSION

Through the above empirical analysis, we have the following
discussions: At first, working capital significantly impacts a
company’s performance in China’s renewable industry. Company
cash flow, total cash recovery rate and current ratio of renewable
energy companies are positively related to corporate profitability.
It is indicated that companies with stronger liquidation ability
and short-term solvency will also have better performance.
This is consistent with the hypothesis proposed in this paper:
companies with expansion capabilities need to retain sufficient
cash to reinvest so that cash flow is a measure of the growth
of enterprises (Scatizzi, 2009). The results have also been
confirmed by other empirical research in different countries
and industries (Ravichandra and Mahendra, 2015; Ambreen and
Aftab, 2016). Specifically, the liquidity ratio has a substantial
effect on the ROA for petroleum and gas firms in Pakistan
(Saleem and Rehman, 2011).

Second, both the growth rate of total assets and sustainable
growth rates have significantly positive impacts on corporate
performance. From the empirical results, the total asset growth
rate is significantly positively correlated with ROA regardless
of the fixed or random effects model. In fact, the higher total
asset growth rate is associated with stronger the company’s
capital accumulation capacity and more capital the company can
use for future development. This ensures the company’s future
profitability and ability to develop in the future. This is consistent
with the hypothesis of this paper. According to previous research,
the sustainable growth rate offers a scientific tool and can be used
to estimate the company’s profitability (Harkleroad, 1993; Yuan,
2003). The results of this paper can also be supported by other
empirical research which indicates when sustainable growth rate
is high, the company has strong profitability (Amouzesh et al.,
2011; Hartono and Utami, 2016).

However, among these factors, only financial leverage is
significantly negatively correlated with the performance of
renewable energy companies. This indicates that the higher
financial leverage is associated with lower company performance
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TABLE 6 | Correlation coefficients.

Variable ROA CCF TCR CRR DPR TAGR SGR CR ALR FLEV

Return on Assets 1.000

Company cash flow (million) −0.010***

0.00

1.000

Total cash recovery rate 0.168*

0.00

−0.006***

0.00

1.000

Cash reinvestment ratio 0.044**

0.00

−0.004***

0.00

0.135*

0.00

1.000

Dividend payment ratio 0.035**

0.00

−0.011**

0.00

0.021**

0.00

0.006***

0.00

1.000

Total asset growth rate 0.253*

0.00

−0.105*

0.00

−0.031**

0.00

0.014**

0.00

0.028**

0.00

1.000

Sustainable growth rate 0.165*

0.00

−0.002***

0.00

−0.194*

0.00

−0.028**

0.00

−0.012**

0.00

0.028**

0.00

1.000

Current ratio 0.078*

0.00

0.042**

0.00

−0.027**

0.00

0.005***

0.00

−0.004***

0.00

0.028**

0.00

−0.003***

0.00

1.000

Assets and liabilities rate −0.256*

0.00

−0.111*

0.00

−0.100*

0.00

−0.045**

0.00

−0.006***

0.00

−0.057*

0.00

0.044**

0.00

−0.439*

0.00

1.000

Financial leverage −0.008***

0.00

0.003***

0.00

−0.026**

0.00

−0.002***

0.00

0.021**

0.00

−0.012**

0.00

−0.002***

0.00

−0.002***

0.00

−0.000***

0.00

1.000

(*, **, and *** in the table represent the empirical results at the 10, 5, and 1% significant levels, and the figures in parentheses are standard errors).

in China’s renewable energy industry. Again, this is in line
with the research hypothesis of this paper. This result also
corresponds to the theory that profitable companies are
less likely to take debt financing considering the high-cost
external financing (Myers and Majluf, 1984). Other empirical
research also obtains similar results and there is a significant
and negative relationship between profitability and leverage
(Kester, 1986; Graham, 2000; Booth et al., 2001; Abor,
2005).

In addition, the relationship between dividend payment
ratio and company performance is not significant in China’s
renewable industry. This means the dividend payment policy
has no predictive effect on the profitability of China’s new
energy companies. On the other hand, the asset and liability
ratio is an important factor affecting the performance of
renewable energy companies in China. According to the
research results of Liu (2015), the asset-liability ratio has
different effects at different stages of the company’s development:
it is negatively correlated with the company’s performance
during the growth period and the recession period, and
positively correlated with the company’s performance during
the maturity period. The results of this paper confirm that the
development of China’s renewable energy companies has entered
a mature stage. So it is necessary to formulate a reasonable
development strategy to ensure the future development of
the company.

CONCLUSION

By taking China’s renewable energy sector as the research object,
this paper selects a total of 117 companies from 2013 to 2017 to
study the impact of capital structure on company performance.

FIGURE 3 | Scatter plots of ROA against explanatory variables TCR, SGR,

CR, and ALR.

We use the total net profit margin (ROA) as an indicator to
measure the company’s performance. We use 9 explanatory
variables, such as the company’s cash flow, as the measures
of the capital structure. Pooled OLS and panel data models,
including fixed effects model and random effects model, are used
in the analysis. This paper expands and enriches the research
in the field of corporate governance to a new sector and it
proves that the corporate governance theories can be applied to
China’s renewable industry. The limitation of this paper is that it
does not include factors such as ownership structure and board
governance, which may also impact company’s performance, due
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TABLE 7 | Pooled OLS and fixed effect model empirical results.

Return on assets

Pooled OLS Fixed effect

Variables Coefficient Variables Coefficient

Company cash flow

(million)

0.00000***

(0.00000)

Company cash flow

(million)

0.00000**

(0.00000)

Total cash recovery

rate

0.12098***

(0.01139)

Total cash recovery

rate

0.15405***

(0.01072)

Cash reinvestment

ratio

0.00105

(0.00079)

Cash reinvestment

ratio

−0.00002

(0.00061)

Dividend payment

ratio

0.00177

(0.00110)

Dividend payment

ratio

0.00133

(0.00087)

Total asset growth

rate

0.02801***

(0.00265)

Total asset growth

rate

0.01934***

(0.00219)

Sustainable growth

rate

0.02407***

(0.00151)

Sustainable growth

rate

0.02185***

(0.00140)

Current ratio 0.00108***

(0.00023)

Current ratio 0.00137***

(0.00036)

Assets and liabilities

rate

0.01539***

(0.00338)

Assets and liabilities

rate

0.07771***

(0.00486)

Financial leverage −0.00120***

(0.00018)

Financial leverage −0.00060***

(0.00015)

(*, **, and *** in the table represent the empirical results at 10, 5, and 1% significance levels

and the figures in parentheses are standard errors).

to data availability. However, this may become a possible research
area in the future.

The empirical results show the following conclusions: First,
the financial leverage is significantly negatively correlated with
the total asset net profit rate, indicating that higher financial
leverage is associate with lower company performance in China’s
renewable energy industry. Second, the sustainable growth rate
is significantly positively correlated with the total net profit
margin, indicating that the sustainable growth model can be
used to estimate the profitability of renewable companies.
When the sustainable growth rate is high, the company is
more likely to have strong profitability. Third, the asset-liability
ratio is positively correlated with the performance of China’s
renewable energy enterprises. Based on the results of this paper,
the development of China’s renewable energy companies has
entered a mature stage, so it is necessary to formulate a long-
term and effective development strategy to ensure the future
development of the industry. Fourth, similar to other industries,
the renewable energy companies’ liquidity ratio and profitability
are also positively correlated. Finally, the total asset growth rate
is significantly positively correlated with the total asset net profit
rate, indicating that the renewable energy company’s total asset
growth rate is greater, the company will generate more earnings
per share.

Based on the above empirical results, this paper puts forward
the following suggestions, hoping to help the development of
renewable energy companies: First, China’s renewable energy
listed companies need to pay attention to the company’s cash
flow. At the same time of increasing revenue and reducing

TABLE 8 | Pooled OLS and random effects model empirical results.

Return on assets

Pooled OLS Fixed effect

Variables Coefficient Variables Coefficient

Company cash flow

(million)

0.00000***

(0.00000)

Company cash flow

(million)

0.00000**

(0.00000)

Total cash recovery

rate

0.12098***

(0.01139)

Total cash recovery

rate

0.14470***

(0.01068)

Cash reinvestment

ratio

0.00105

(0.00079)

Cash reinvestment

ratio

0.00017

(0.00062)

Dividend payment

ratio

0.00177

(0.00110)

Dividend payment

ratio

0.00139

(0.00088)

Total asset growth

rate

0.02801***

(0.00265)

Total asset growth

rate

0.02072***

(0.00222)

Sustainable growth

rate

0.02407***

(0.00151)

Sustainable growth

rate

0.02252***

(0.00132)

Current ratio 0.00108***

(0.00023)

Current ratio 0.00158***

(0.00033)

Assets and liabilities

rate

0.01539***

(0.00338)

Assets and liabilities

rate

0.06716***

(0.00450)

Financial leverage −0.00120***

(0.00018)

Financial leverage −0.00071***

(0.00015)

(*, **, and *** in the table represent the empirical results at 10, 5, and 1% significance levels

and the figures in parentheses are standard errors).

expenditure, the company should speed up capital turnover,
improve the efficiency of capital use, and maximize the value
of the company. Second, relevant renewable energy companies
should pay attention to changes in the company’s sustainable
growth rate. In order to effectively maintain the company’s
sustainable growth rate, it is necessary to ensure that the
company’s financial situation is in a good position. Reasonable
arrangements for the implementation of debt projects and the
need to reduce capital costs are also important. Companies
may choose to issue equity capital such as stocks to ensure the
sustainable growth of corporate capital.

At present, the Chinese government adopts a financial subsidy
policy to support the rapid development of the renewable energy
industry. In a short period of time, this approach can promote
rapid expansion of the entire industry. But in the long run, it
will lead to excessive dependence on government subsidies for
corporate performance, which is not sufficient for the sustainable
development of enterprises. In terms of energy subsidy policies,
the government should provide subsidies based on the actual
conditions of the development of renewable industries and the
status quo of national economic development. Since most of
the subsidies come from electricity and other expenses, it is
possible to use some special tax sources, such as the newly
introduced environmental tax and the fiscal revenue from the
carbon allowance allocation in the newly built national emissions
trading scheme.

Although China’s renewable energy industry is developing
rapidly, the laws and regulations of the entire industry
still need to be built and improved over a long period
of time. As early as 2012, the State Council promulgated
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China’s renewable energy policies. It stated that China’s
future energy construction needs to consider a way of high
technology, low energy consumption, less pollution, high
efficiency, thus achieving the goal of cost-effective, clean
and secure development. This requires renewable energy
companies to continuously innovate energy technologies,
strengthen the research and application of energy technologies,
and continuously improve the energy technology innovation
system. At the same time, it is also necessary for the
government to improve the construction of the electricity
market, and gradually introduce the market mechanism of
the power generation to reflect the advantages of renewable
energy. This approach can encourage enterprises to carry out
technological innovation by market incentives and realize the
long-term and sustainable development of the industry. Relevant
departments should also reform the administration of the
renewable energy industry, reduce government intervention
and introduce competitiveness to the strategic planning of
energy development.
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