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Abstract 

 

The objective of this paper is to investigate the role of capital structure in financial 

performance of Chinese agricultural listed companies from 2013 to 2019. This paper also 

explores whether company ownership and location influence this relationship. Financial 

performance is measured by return on assets (ROA) and return on equity (ROE), and the 

ratios of total debt, short-term debt, and long-term debt are used to measure capital structure. 

The panel regression estimation technique is applied for analysis purpose. The empirical 

results reveal that total debt ratio and short-term debt ratio have a negative impact on financial 

performance of Chinese agricultural listed companies, while long-term debt ratio has no 

significant impact on ROA and ROE. In addition, the impact of capital structure on financial 

performance in private-owned companies is higher than that in state-owned companies. The 

degree of negative impact of total debt on financial performance is higher for companies in 

central and western regions compared to companies in eastern region. The findings might 

provide some new insights for corporate managers to optimize capital structure and induce 

financial performance in emerging markets. 

 

Keywords: Capital structure. Financial Performance. Agricultural listed companies 

 

1. Introduction 

 

Capital structure is related to a firm’s financing activities by using various sources of 

funds. Capital structure decision as a management choice will directly influence a firm’s 

financial performance because of its association with risk and return (Lin and Jia, 2009; 

http://www.custoseagronegocioonline.com.br/
mailto:xujiansword@163.com
mailto:sz701009@163.com
mailto:shangyue59@163.com


Capital structure and financial performance in China’s agricultural sector: a panel data analysis 

Xu, J.; Sun, Z.; Shang, Y. 

Custos e @gronegócio on line - v. 17, n. 2, Abr/Jun - 2021.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

446 

Norvaisiene, 2012; Bandyopadhyay and Barua, 2016; Pinto and Quadras, 2016; Le and Phan, 

2017; Mohammad and Bujang, 2020; Ullah et al., 2020). If a company depends more on 

borrowed funds, it will face greater risk, which in turn reduces corporate profitability. Optimal 

capital structure is expected to produce the lowest cost of capital and maximize firm value 

(Widyaningrim, 2015). Therefore, more emphasis must be put when capital structure decision 

is made. 

Three basic theories are related to the selection of firms’ capital structure. Modigliani 

and Miller (M&M) theory proposed that capital structure is irrelevant to firm value without 

corporate income tax (Modigliani and Miller, 1958). Subsequently, when taking corporate 

income tax into account, Modigliani and Miller (1963) concluded that an increase in financial 

leverage will enhance firm value. To counter M&M theory, the trade-off theory was 

developed. This theory suggested that an optimal capital structure reflects a trade-off between 

the benefit of tax and the cost of bankruptcy. Pecking order theory explains financing 

decisions of corporate managers. It pointed out that capital structure decision is based on the 

priority of capital. Companies generally first use internal capital (e.g. internal funds and 

retained earnings), followed by debt and equity capital. 

China’s agricultural listed companies play a pivotal role in the realization of 

agricultural industrialization (Xu and Wang, 2019; Xie et al., 2019; Jiang et al., 2020). Their 

shares of stock are very small in the imperfect capital market (Lin and Jia, 2009). These 

companies have been seeking transformation and upgrading because they face many problems 

such as limited external resources and insufficient innovative input. Agricultural listed 

companies can achieve their sustainable development by using capital operation strategy, and 

the financing pattern of them is not clearly understood. Therefore, studying the impact of 

capital structure on financial performance in China’s agricultural sector has great practical 

significance as debt becomes a burden during the COVID-19 crisis. 

This paper focuses on the impact of capital structure on financial performance of 

agricultural listed companies in the Chinese context. Capital structure ratios (i.e. total debt 

ratio, short-term debt ratio, and long-term debt ratio) are used as proxies for capital structure, 

and return on assets (ROA) and return on equity (ROE) are used to measure financial 

performance. In addition, we also examine whether company ownership and location affect 

the impact of capital structure on financial performance. 

The contributions of this paper are as follows. First, few studies have investigated the 

relationship between capital structure and financial performance in China’s agricultural sector, 

and this paper attempts to fill this gap. Second, we enrich the extant literature by examining 
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whether company ownership and location influence the relationship between capital structure 

and firms’ financial performance. Finally, this paper might provide some new insights for 

corporate capital operation, capital structure optimization, and governance structure 

improvement. 

The paper is organized as follows. Section 2 presents the literature review and 

develops the research hypotheses. Research methodology is presented in Section 3, and 

empirical results are shown in Section 4. Finally, Section 5 concludes the paper. 

 

2. Literature Review and Hypotheses Development 

 

The relationship between capital structure and financial performance has attracted 

many scholars’ attention in the corporate governance, but the conclusions are not consistent. 

Some studies suggest that capital structure is positively related to financial performance. For 

example, Bi and Chen (2006) argued that agricultural listed companies with higher debt ratio 

tend to have higher ROA, ROE, and profit margin. In French, Margaritis and Psillaki (2010) 

reported a significant progressive relationship between debt and firm performance. The 

findings of Goyal (2013) showed a positive relationship between short-term debt and Indian 

banking performance in terms of ROA, ROE, and earnings per share. Park and Jang (2013) 

found that debt is an efficient way to enhance firm performance in the restaurant industry. 

Similar results were also obtained by Musah (2017), Dinh and Pham (2020), Parvin et al. 

(2020), and Wei et al. (2020). 

On the contrary, a large body of studies documents a negative relationship between 

capital structure and financial performance. The relationship between the levels of debt in 

capital structure and firm performance was analyzed by Majumdar and Chhibber (1999), and 

their findings described a negative relationship between the two. According to Bistrova et al. 

(2011), high levels of debt are detrimental to corporate profitability of Baltic companies. 

Olokoyo (2013) expressed the relationship between capital structure and financial 

performance in Nigeria by using regression analysis. They found that highly-leveraged firms 

are more likely to have lower performance. Subsequently, debt issues on the balance sheet 

become the cause of decreased performance of non-financial firms in Spain (Lious et al., 

2016). Pinto and Quadras (2016) studied the impact of capital structure on financial 

performance of 21 Indian banks. Results of the analysis revealed a negative relationship 

between them. Le and Phan (2017), analyzing how capital structure affects firm performance 

of non-financial firms in Vietnam, found that debt ratio increases by 1%, ROA and ROE will 
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fall about 0.1% and 0.2%, respectively. Siddik et al. (2017) and Özcan (2019) reported that 

firms that use more debt tend to decrease financial performance. Nenu et al. (2018) conducted 

a thorough research that indicated that the relationship between short-term and long-term debt 

ratio and firm profitability is negative. A recent study by Ali and Faisal (2020) found that 

financial performance is decidedly influenced by capital structure indicator due to 

underutilization of resources. 

However, Phillips and Sipahioglu (2004) researched on the impact of capital structure 

on hotel financial performance and their findings suggested a non-significant relationship. 

Ullah et al. (2020) also concluded that total debt to total assets ratio has an insignificant 

connection with financial performance (measured by ROE) in the textile sector of Pakistan. 

Based on the above arguments, we come to the following hypotheses: 

H1: Total debt ratio has a negative impact on financial performance of agricultural 

listed companies. 

H2: Short-term debt ratio has a negative impact on financial performance of 

agricultural listed companies. 

H3: Long-term debt ratio has a negative impact on financial performance of 

agricultural listed companies. 

 

3. Methodology 

3.1. Sample selection 

 

The original sample consists of agricultural companies listed on the Shanghai and 

Shenzhen stock exchanges over the seven-year period (2013-2019). Companies with missing 

information, companies issuing other kinds of shares, and special treatment (ST) companies 

are excluded from our sample. Finally, we obtain 39 agricultural listed companies with 247 

firm-year observations. Data are sourced from the China Stock Market & Accounting 

Research (CSMAR) database. The regressions are carried out using Stata 14. 

 

3.2. Variables 

 

(1) Dependent variables. Following Arcas and Bachiller (2008), Bistrova et al. (2011), 

Norvaisiene (2012), Goyal (2013), Knežević et al. (2017), Musah (2017), Siddik et al. (2017), 

Ahmed et al. (2018), Özcan (2019), Xu and Wang (2019), Zimmer et al. (2019), Ahmed and 

Bhuyan (2020), Ali and Faisal (2020), Mardones and Cuneo (2020), Mohammad and Bujang 
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(2020), Nguyen and Nguyen (2020), Wassie (2020), and Xu and Li (2020), ROA and ROE are 

used to measure firms’ financial performance. ROA measures the efficiency of asset 

utilization to generate profits (Parvin et al., 2020). ROE demonstrates a company’s ability to 

generate profits from shareholders’ equity (Ullah et al., 2020). 

(2) Independent variables. Consistent with Goyal (2013), Musah (2017), Siddik et al. 

(2017), Nenu et al. (2018), Özcan (2019), Mohammad and Bujang (2020), Nguyen and 

Nguyen (2020), and Wassie (2020), capital structure is measured with three ratios, namely, 

total debt ratio (LEV), short-term debt ratio (SLEV), and long-term debt ratio (LLEV). 

(3) Control variables. Guided by Majumdar and Chhibber (1999), Margaritis and 

Psillaki (2010), Bandyopadhyay and Barua (2016), Lious et al. (2016), Mursalim et al. 

(2017), Siddik et al. (2017), Nenu et al. (2018), Özcan (2019), Ramli et al. (2019), Ahmed 

and Bhuyan (2020), Dinh and Pham (2020), Mardones and Cuneo (2020), Nguyen and 

Nguyen (2020), and Spitsin et al. (2020), firm size (SIZE), sales growth rate (SALES), 

tangibility (FIX), liquidity (CR), and gross domestic product growth rate (GDP) are chosen as 

control variables. In addition, a year dummy (YEAR) is included to control for changes in the 

economic environment. 

Table 1 shows the definition of all variables used in this study. 

 

Table 1: Variable definition 
Variable Symbol Measurement 

Return on assets ROA Net income/average total assets 

Return on equity ROE Net income/average shareholders’ equity 

Total debt ratio LEV Total liabilities/total assets 

Short-term debt ratio SLEV Short-term liabilities/total assets 

Long-term debt ratio LLEV Long-term liabilities/total assets 

Firm size SIZE Natural logarithm of total assets 

Sales growth rate SALES (Current year’s sales-last year’s sales)-1 

Tangibility FIX Fixed assets/total assets 

Liquidity CR Current assets/current liabilities 

Gross domestic product growth rate GDP Growth rate of gross domestic product 

Year dummy YEAR Dummy variable that takes 1 for the test year, 0 otherwise 
Source: Authors’ illustration 

 

3.3. Model specification 

 

Models (1) and (2) are used to explore the relationship between total debt ratio and 

financial performance. 

 , 0 1 , 2 , 3 , 4 , 5 , 6 , ,+i t i t i t i t i t i t i t i tROA LEV SIZE SALES FIX CR GDP YEAR                  (1) 

 , 0 1 , 2 , 3 , 4 , 5 , 6 , ,+i t i t i t i t i t i t i t i tROE LEV SIZE SALES FIX CR GDP YEAR                  (2) 
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Models (3) and (4) aim to test H2. 

 , 0 1 , 2 , 3 , 4 , 5 , 6 , ,+i t i t i t i t i t i t i t i tROA SLEV SIZE SALES FIX CR GDP YEAR                  (3) 

 , 0 1 , 2 , 3 , 4 , 5 , 6 , ,+i t i t i t i t i t i t i t i tROE SLEV SIZE SALES FIX CR GDP YEAR                  (4) 

Models (5) and (6) are employed to test H3. 

 , 0 1 , 2 , 3 , 4 , 5 , 6 , ,+i t i t i t i t i t i t i t i tROA LLEV SIZE SALES FIX CR GDP YEAR                  (5) 

 , 0 1 , 2 , 3 , 4 , 5 , 6 , ,+i t i t i t i t i t i t i t i tROE LLEV SIZE SALES FIX CR GDP YEAR                  (6) 

where i is the firm; t represents the year; β stands for the presumed parameter; ɛ 

denotes the disturbance. 

 

4. Results 

4.1. Descriptive statistics 

 

Descriptive statistics are shown in Table 2. The mean values of ROA and ROE 

indicate that agricultural listed companies have relatively low profitability. It is clear from 

Table 2 that debt ratio stands at 41.35% on an average for agricultural listed companies, 

consistent with Zhang and Ren (2009) who pointed out that the asset-liability ratio of these 

companies generally lies between 40% and 50%. The mean of SLEV is 14.12%, and long-

term debt ratio is 4.53%, indicating that agricultural listed companies rely more on short-term 

debt than long-term debt. In addition, the mean value of SIZE is 21.8372. Agricultural 

companies have a higher rate of growth in sales with a mean of 0.1171. The share of fixed 

assets in the asset structure is on average 26.87%. The average CR is 2.5802, indicating that 

agricultural listed companies do not have capital flow problems. 

 

Table 2: Descriptive statistics 
Variable N Mean Max Min Standard Deviation 

ROA 247 0.0181 0.6754 -1.8591 0.1568 

ROE 247 -0.0066 0.8360 -6.8500 0.4883 

LEV 247 0.4135 0.9801 0.0496 0.1932 

SLEV 247 0.1412 0.6975 0 0.1275 

LLEV 247 0.0453 0.4170 0 0.0770 

SIZE 247 21.8372 24.9065 19.4777 0.9819 

SALES 247 0.1171 2.4844 -0.6192 0.3792 

FIX 247 0.2687 0.6948 0.0110 0.1541 

CR 247 2.5802 28.1765 0.1541 3.5414 

GDP 247 0.0685 0.076 0.061 0.0045 
Source: Authors’ calculation 

 

Table 3 shows that ROA and ROE fluctuate greatly during the observed period. In 

2015, China’s supply-side structural reform was taken to eliminate excess capacity and reduce 
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leverage, which led to a decrease in firms’ financial performance. LEV was high in 2015, 

reaching 43%. However, it decreased to 38.83% in 2019. SLEV has a declining trend, while 

LLEV does not show much variation during the sample period. 

 

Table 3: Year-wise means for firms’ capital structure and financial performance 
Variable (Mean) 2013 2014 2015 2016 2017 2018 2019 

ROA 0.0183 0.0146 -0.0118 0.0415 0.0153 -0.0147 0.0601 

ROE 0.0199 0.0158 -0.0344 0.0527 0.0033 -0.1406 0.0437 

LEV 0.4080 0.4189 0.4300 0.4087 0.4215 0.4207 0.3883 

SLEV 0.1694 0.1642 0.1644 0.1222 0.1289 0.1259 0.1226 

LLEV 0.0394 0.0414 0.0532 0.0539 0.0523 0.0413 0.0356 
Source: Authors’ calculation 

 

4.2. Correlation analysis 

 

Table 4 presents the results of correlation analysis. ROA and ROE are negatively 

correlated with LEV and SLEV, while they do not have significant correlation with LLEV. We 

compute the variance inflation factors (VIFs) and find all values to be less than 10, which 

suggests that there exists no serious multi-collinearity. 

 

Table 4: Correlation analysis 
Variable 1 2 3 4 5 6 7 8 9 10 

1 ROA 1          

2 ROE 0.929*** 1         

3 LEV -0.333*** -0.324*** 1        

4 SLEV -0.272*** -0.250*** 0.744*** 1       

5 LLEV -0.044 -0.026 0.424*** 0.107* 1      

6 SIZE 0.183*** 0.111* 0.209*** 0.133** 0.086 1     

7 SALES 0.288*** 0.212*** 0.018 -0.002 0.004 0.102 1    

8 FIX 0.033 0.018 0.196*** 0.315*** -0.092 0.175*** 0.101 1   

9 CR 0.054 0.066 -0.530*** -0.417*** -0.064 -0.417*** -0.063 -0.336*** 1  

10 GDP -0.064 0.009 0.031 0.129** 0.011 -0.167*** -0.095 -0.019 0.006 1 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. 

Source: Authors’ calculation 

 

4.3. Regression results 

 

Table 5 shows the regression results of full sample. Based on the Hausman test, the 

fixed effect (FE) model is used in Model (1), and the random effect (RE) model is applied in 

Models (2)-(6). The coefficients of LEV in Models (1) and (2) are negative and significant at 

the 1% level, which fully supports H1. This may imply that the use of debt is expensive, and 

thus reduces financial performance. Taking 11 agricultural firms as the sample, Chen (2009) 

also observed a negative relationship between LEV and comprehensive financial 

performance. However, based on factor analysis, Li (2020) concluded that debt ratio has a 
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negative but insignificant impact on operating performance in China’s agricultural sector. 

Likewise, SLEV has a negative and statistically significant impact on two financial 

performance indicators. The reason may be the high cost of borrowing in developing 

countries compared with developed countries. Therefore, H2 is accepted. The coefficients of 

LLEV in Models (5) and (6) are negative, but not significant at the 5% level, which leads to 

the rejection of H3. The results suggest that debt risk in agricultural sector might come mainly 

from the use of short-term debt rather than long-term debt. However, Mohammad and Bujang 

(2020) recorded a strong negative association between LLEV and financial performance of 

plantation firms in Malaysia. 

In China’s agricultural sector, the concept of capital structure can be explained by 

pecking order theory. In addition, SIZE and SALES have a significantly positive impact on 

financial performance. Using a sample of 29 airport firms over the 1989-2017 period, Özcan 

(2019) observed a positive relationship between SIZE and firm performance while a non-

significant relationship between SALES and firm performance. Siddik et al. (2017) pointed 

out that an increase in sales growth will lead to better bank performance. FIX, CR, and GDP 

have no significant impact on both ROA and ROE. Spitsin et al. (2020), analyzing high-tech 

firms in Russia, found that FIX negatively affect firms’ ROA. Majumdar and Chhibber (1999) 

suggested that Indian firms are able to effectively manage working capital and gain profit. 

Bandyopadhyay and Barua (2016) found that macroeconomic cycle significantly affects 

corporate capital structure choice and hence performance. Ramli et al. (2019) revealed that 

higher economic growth tends to increase profit levels. 

 

Table 5: Regression results of full sample 
Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) 

ROA ROE ROA ROE ROA ROE 

FE RE RE RE RE RE 

Constant 0.207 
(0.24) 

-1.560 
(-1.61) 

-0.738** 
(-2.37) 

-2.033** 
(-2.07) 

-0.734** 
(-2.24) 

-1.975* 
(-1.90) 

LEV -0.612*** 
(-6.79) 

-1.056*** 
(-5.77) 

    

SLEV   -0.405*** 
(-4.70) 

-1.146*** 
(-4.23) 

  

LLEV     -0.107 
(-0.79) 

-0.193 
(-0.45) 

SIZE 0.004 
(0.10) 

0.077** 
(2.20) 

0.035*** 
(3.09) 

0.077** 
(2.20) 

0.037*** 
(3.06) 

0.079** 
(2.12) 

SALES 0.124*** 
(5.10) 

0.262*** 
(3.37) 

0.109*** 
(4.43) 

0.253*** 
(3.15) 

0.114*** 
(4.44) 

0.269*** 
(3.24) 

FIX 0.068 
(0.41) 

0.122 
(0.58) 

0.096 
(1.37) 

0.272 
(1.26) 

0.024 
(0.33) 

0.081 
(0.35) 

CR -0.003 -0.009 0.003 0.006 0.008** 0.021** 
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(-0.40) (-0.80) (0.80) (0.61) (2.32) (1.99) 

GDP -0.446 
(-0.19) 

4.361 
(0.61) 

0.432 
(0.19) 

6.359 
(0.86) 

-0.872 
(-0.37) 

2.561 
(0.34) 

YEAR Yes Yes Yes Yes Yes Yes 

N 247 247 247 247 247 247 

R
2
 0.3157 0.1968 0.2204 0.1512 0.1473 0.0868 

F (Wald) 8.26*** 58.35*** 65.78*** 41.45*** 40.63*** 22.20** 

Hausman test Prob > chi2 = 
0.0277 

Prob > chi2 = 
0.0507 

Prob > chi2 = 
0.4160 

Prob > chi2 = 
0.4420 

Prob > chi2 = 
0.2863 

Prob > chi2 = 
0.4229 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. T-statistics are in the parenthesis. 

Source: Authors’ calculation 

 

4.4. Additional analyses 

 

Stated-owned enterprises (SOEs) and private-owned enterprises (POEs) co-exist in the 

Chinese market economy (Jin et al., 2018). We split our sample into SOEs and POEs by 

company ownership. As is shown in Table 10, on average, POEs are more profitable and less 

leveraged than SOEs, consistent with Megginson et al. (1994) who asserted that an increase in 

sales and a decrease in debt levels after SOEs are privatized, Tian (2001) who found that 

Chinese POEs perform significantly better than SOEs, and Le and Phan (2017) who suggested 

SOEs generally have a higher debt ratio than POEs with lower returns in Vietnam. There are 

significant differences in LEV and LLEV for the two types of agricultural companies. 

Tables 6 and 7 show the regression results of SOEs and POEs, respectively. In SOEs, 

LEV and SLEV significantly and negatively affect financial performance. LLEV has a 

negative impact on only the ROE indicator. 

 

Table 6: Regression results of SOEs 
Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) 

ROA ROE ROA ROE ROA ROE 

RE RE RE RE RE RE 

Constant -0.257 
(-0.96) 

-0.538 
(-0.67) 

-0.386 
(-1.53) 

-0.871 
(-1.18) 

-0.283 
(-0.92) 

-0.616 
(-0.64) 

LEV -0.186*** 
(-4.29) 

-0.669*** 
(-5.21) 

    

SLEV   -0.239*** 
(-4.11) 

-0.983*** 
(-5.85) 

  

LLEV     -0.137 
(-1.32) 

-0.666** 
(-2.12) 

SIZE 0.012 
(1.10) 

0.018 
(0.56) 

0.015 
(1.45) 

0.023 
(0.77) 

0.009 
(0.75) 

0.009 
(0.24) 

SALES 0.004 
(0.21) 

0.039 
(0.67) 

0.001 
(0.07) 

0.027 
(0.48) 

0.003 
(0.12) 

0.034 
(0.54) 

FIX -0.053 
(-0.75) 

-0.314 
(-1.49) 

-0.005 
(-0.08) 

-0.172 
(-0.89) 

-0.087 
(-0.99) 

-0.514* 
(-1.90) 

CR -0.002 
(-0.99) 

-0.011 
(-1.63) 

-0.0004 
(-0.17) 

-0.006 
(-0.98) 

0.001 
(0.54) 

0.001 
(0.09) 
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GDP 1.631 
(1.14) 

7.607* 
(1.93) 

1.852 
(1.26) 

8.471** 
(2.16) 

1.650 
(1.09) 

7.809* 
(1.85) 

YEAR Yes Yes Yes Yes Yes Yes 

N 119 119 119 119 119 119 

R
2
 0.2215 0.2951 0.2220 0.3331 0.0656 0.0888 

Wald 26.49*** 35.42*** 25.12*** 42.68*** 8.77* 11.91* 

Hausman 
test 

Prob > chi2 = 
0.3328 

Prob > chi2 = 
0.8932 

Prob > chi2 = 
0.3369 

Prob > chi2 = 
0.6874 

Prob > chi2 = 
0.3131 

Prob > chi2 = 
0.9035 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. T-statistics are in the parenthesis. 

Source: Authors’ calculation 

 

Similarly, in Table 7, there is a negative relationship between LEV and SLEV and 

firms’ financial performance. LLEV has no impact on ROA and ROE. It is worth noticing that 

the impact of LEV and SLEV in POEs is greater than that in SOEs. This could be explained 

by the fact that SOEs are much easier to obtain more capital subsidies provided by the 

government due to their close connections with the government. Conversely, Nguyen and 

Nguyen (2020) found that the negative impact of capital structure is stronger in SOEs than 

that in non-SOEs in the case of Vietnam. 

 

Table 7: Regression results of POEs 
Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) 

ROA ROE ROA ROE ROA ROE 

RE RE RE RE RE RE 

Constant -0.674 
(-1.32) 

-1.930 
(-1.16) 

-0.818 
(-1.43) 

-2.331 
(-1.30) 

-0.771 
(-1.31) 

-2.105 
(-1.14) 

LEV -0.700*** 
(-5.29) 

-2.027*** 
(-4.56) 

    

SLEV   -0.572*** 
(-2.91) 

-1.349** 
(-2.13) 

  

LLEV     -0.152 
(-0.48) 

0.063 
(0.06) 

SIZE 0.048*** 
(2.67) 

0.112* 
(1.93) 

0.035* 
(1.73) 

0.077 
(1.23) 

0.037* 
(1.75) 

0.076 
(1.17) 

SALES 0.156*** 
(4.34) 

0.360*** 
(2.92) 

0.164*** 
(4.26) 

0.381*** 
(2.91) 

0.173*** 
(4.36) 

0.404*** 
(3.03) 

FIX 0.092 
(0.78) 

0.336 
(0.88) 

0.248* 
(1.84) 

0.732* 
(1.72) 

0.168 
(1.23) 

0.517 
(1.22) 

CR -0.017 
(-1.18) 

-0.057 
(-1.16) 

0.018 
(1.32) 

0.053 
(1.20) 

0.036*** 
(2.93) 

0.098** 
(2.47) 

GDP -1.245 
(-0.33) 

3.791 
(0.29) 

0.403 
(0.10) 

7.071 
(0.50) 

-2.008 
(-0.48) 

0.960 
(0.07) 

YEAR Yes Yes Yes Yes Yes Yes 

N 128 128 128 128 128 128 

R
2
 0.3905 0.2890 0.2927 0.1922 0.2387 0.1590 

Wald 75.70*** 47.43*** 50.81*** 28.19*** 39.53*** 22.82** 

Hausman 
test 

Prob > chi2 = 
0.6352 

Prob > chi2 = 
0.4591 

Prob > chi2 = 
0.6064 

Prob > chi2 = 
0.3791 

Prob > chi2 = 
0.3754 

Prob > chi2 = 
0.3018 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. T-statistics are in the parenthesis. 

Source: Authors’ calculation 
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Guided by Jin et al. (2018), we split the full sample into companies in eastern region 

and companies in central and western regions by company location. Table 11 demonstrates the 

means of the values under two different groups classified by location. There are great 

differences in only LLEV. It is worth noticeable that companies in central and western regions 

tend to have a higher level of leverage. Arcas and Bachiller (2008) confirmed that there are 

important differences in leverage and firm performance between European zones. 

These regression results are presented in Tables 8 and 9. In eastern region, LEV and 

LLEV are found to have a negative impact on ROA and ROE, while the impact of LLEV is 

not significant. 

 

Table 8: Regression results of companies in eastern region 
Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) 

ROA ROE ROA ROE ROA ROE 

FE FE FE FE RE RE 

Constant -1.517 
(-1.20) 

-5.067** 
(-2.08) 

-1.616 
(-1.29) 

-5.234** 
(-2.36) 

-0.785** 
(-2.30) 

-2.069** 
(-2.43) 

LEV -0.479*** 
(-4.56) 

-1.316*** 
(-6.52) 

    

SLEV   -0.620*** 
(-4.87) 

-1.891*** 
(-8.36) 

  

LLEV     -0.027 
(-0.26) 

-0.250 
(-0.92) 

SIZE 0.083 
(1.60) 

0.237** 
(2.37) 

0.081 
(1.58) 

0.227** 
(2.50) 

0.042*** 
(3.55) 

0.082** 
(2.59) 

SALES 0.092*** 
(4.05) 

0.145*** 
(3.31) 

0.084*** 
(3.70) 

0.117*** 
(2.91) 

0.126*** 
(5.30) 

0.218*** 
(4.45) 

FIX -0.161 
(-0.85) 

-0.270 
(-0.75) 

-0.089 
(-0.48) 

-0.066 
(-0.20) 

0.138** 
(2.06) 

0.217 
(1.25) 

CR 0.005 
(0.58) 

-0.023 
(-1.31) 

0.013 
(1.60) 

-0.006 
(-0.42) 

0.027*** 
(4.19) 

0.054*** 
(3.64) 

GDP -1.006 
(-0.39) 

7.009 
(1.43) 

-0.668 
(-0.27) 

8.031 
(1.80) 

-3.060 
(-1.29) 

1.383 
(0.28) 

YEAR Yes Yes Yes Yes Yes Yes 

N 124 124 124 124 124 124 

R
2
 0.5149 0.5381 0.5271 0.6159 0.3956 0.3147 

F (Wald) 8.98*** 9.85*** 9.42*** 13.56*** 73.30*** 51.48*** 

Hausman 
test 

Prob > chi2 = 
0.0029 

Prob > chi2 = 
0.0471 

Prob > chi2 = 
0.0031 

Prob > chi2 = 
0.0203 

Prob > chi2 = 
0.0712 

Prob > chi2 = 
0.4978 

** and *** indicate significance at the 5% and 1% level, respectively. T-statistics are in the parenthesis. 

Source: Authors’ calculation 

 

Table 9 shows that the impact of LEV in central and western regions is greater than 

that in eastern region. SLEV negatively influences the ROE indicator. LLEV still has a non-

significant impact on financial performance. Spitsin et al. (2020) suggested that for firms 

located in agglomerations the utilization of borrowed capital is more viable to maximize 

profitability compared with peripheral firms. 
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Table 9: Regression results of companies in central and western regions 
Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) 

ROA ROE ROA ROE ROA ROE 

FE FE FE RE FE FE 

Constant 0.616 
(0.50) 

1.677 
(0.38) 

1.332 
(1.00) 

-2.482 
(-1.42) 

1.868 
(1.44) 

6.114 
(1.30) 

LEV -0.628*** 
(-4.16) 

-2.184*** 
(-3.97) 

    

SLEV   -0.390 
(-1.52) 

-1.135** 
(-2.07) 

  

LLEV     -0.097 
(-0.21) 

0.115 
(0.07) 

SIZE -0.022 
(-0.42) 

-0.058 
(-0.31) 

-0.066 
(-1.21) 

0.093 
(1.49) 

-0.087 
(-1.63) 

-0.291 
(-1.50) 

SALES 0.164*** 
(3.30) 

0.574*** 
(3.17) 

0.161*** 
(3.00) 

0.316* 
(1.78) 

0.168*** 
(3.03) 

0.575*** 
(2.87) 

FIX 0.226 
(0.85) 

1.249 
(1.29) 

0.175 
(0.61) 

-0.031 
(-0.06) 

0.119 
(0.41) 

0.899 
(0.86) 

CR -0.009 
(-0.93) 

-0.033 
(-0.91) 

-0.002 
(-0.21) 

0.007 
(0.44) 

-0.0002 
(-0.02) 

0.000 
(0.00) 

GDP 1.736 
(0.46) 

5.288 
(0.38) 

1.972 
(0.46) 

9.285 
(0.64) 

0.073 
(0.02) 

-0.958 
(-0.06) 

YEAR Yes Yes Yes Yes Yes Yes 

N 123 123 123 123 123 123 

R
2
 0.3041 0.2980 0.1947 0.1329 0.1750 0.1788 

F (Wald) 3.70*** 3.59*** 2.04** 17.02** 1.79* 1.84* 

Hausman 
test 

Prob > chi2 = 
0.0299 

Prob > chi2 = 
0.0183 

Prob > chi2 = 
0.0436 

Prob > chi2 = 
0.0505 

Prob > chi2 = 
0.0262 

Prob > chi2 = 
0.0234 

*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively. T-statistics are in the parenthesis. 

Source: Authors’ calculation 

 

O’Brien et al. (2014), Jing (2017), Le and Phan (2017), Mardones and Cuneo (2020), 

Pamplona and da Silva (2020), and Spitsin et al. (2020) found that capital structure has a non-

linear relationship with financial performance. We also include the square of LEV, SLEV, and 

LLEV in Models (1)-(6), respectively. However, the quadratic relationship is not significant. 

 

5. Conclusion 

 

This paper aims to determine the impact of capital structure on financial performance 

based on the data from Chinese agricultural listed companies during 2013-2019. The main 

conclusions of this paper are summarized in three aspects. First, total debt ratio and short-term 

debt ratio negatively influence firms’ financial performance in China’s agricultural sector, 

whereas long-term debt ratio has no significant impact. Second, the impact of total debt ratio 

and short-term debt ratio in POEs is greater than that in SOEs. Third, the impact of total debt 

ratio in central and western regions is greater than that in eastern region. 
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This paper puts forward some practical implications. First, agricultural listed 

companies should identify an optimal capital structure in order to maximize shareholders’ 

wealth. Second, managers may reasonably employ more proportion of long-term debt to 

finance their operation. Third, agricultural companies in central and western regions need to 

strengthen capital structure and reduce the level of short-term debt in order to prevent debt 

risk. Finally, for POEs or companies in central and western regions, more preferential policies 

should be implemented by the government to reduce loan costs and stimulate the development 

of other sources of financing. 

There are some limitations that need to acknowledge in this paper. We have only 

focused on agricultural sector, and the results could be extended to comparative analyses of 

other sectors. In addition, other factors that influence financial performance should be 

included in future studies. 
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Appendix 

 

Table 10: Descriptive statistics by company ownership 
Variable (Mean) SOEs POEs Difference t-statistic 

ROA 0.0063 0.0290 -1.141** 

ROE -0.0169 0.0028 -0.316 

LEV 0.4408 0.3880 2.165** 

SLEV 0.1545 0.1288 1.592 

LLEV 0.0556 0.0356 2.048*** 

SIZE 21.7344 21.9327 -1.591 

SALES 0.0542 0.1755 -2.540*** 

FIX 0.2411 0.2944 -2.755*** 

CR 2.9496 2.2367 1.586*** 

GDP 0.0687 0.0682 0.868 
** and *** indicate significance at the 5% and 1% level, respectively. 

Source: Authors’ calculation 

 

Table 11: Descriptive statistics by company location 
Variable 
(Mean) 

Companies in eastern 
region 

Companies in central and western 
regions 

Difference t-statistic 

ROA 0.0346 0.0014 1.670 

ROE 0.0289 -0.0425 1.150 

LEV 0.3774 0.4498 -2.992 

SLEV 0.1349 0.1476 -0.782 

LLEV 0.0573 0.0331 2.504*** 

SIZE 21.9890 21.6840 2.466*** 

SALES 0.1377 0.0963 0.857 

FIX 0.2891 0.2482 2.104*** 

CR 2.4841 2.6770 -0.427* 

GDP 0.0684 0.6854 -0.276 
* and *** indicate significance at the 10% and 1% level, respectively. 

Source: Authors’ calculation 
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