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a b s t r a c t 

This study investigates whether and how social security contributions affect corporate fi- 

nancing decisions. Treating the 2011 Social Insurance Law in China as a quasi-natural ex- 

periment, our difference-in-differences framework utilizes two-dimensional variations: ini- 

tial social security contribution rates across firms (i.e., high vs. low) and year (i.e., before 

and after 2011). We find that more social security contributions cause firms to issue less 

debt in their capital structure, particularly firms with more severe labor market frictions, 

greater labor intensity, unhealthier financial status, tighter financial constraints, and those 

located in low-income areas with less developed financial systems and greater fiscal pres- 

sure. Mechanism tests show that firms’ operating leverage, bank credit default risk, and 

profitability volatility increase, while the supply of trade credit decreases, which is consis- 

tent with the financial distress hypothesis. The findings suggest that firms tend to choose 

conservative financing policies to mitigate the likelihood of financial distress caused by 

increasing social security contributions. 

© 2021 Elsevier B.V. All rights reserved. 

 

 

 

1. Introduction 

As human capital becomes an increasingly critical asset for firms ( Zingales, 20 0 0 ), labor protection through various reg-

ulations is becoming widespread globally. It is essential for policymakers to assess the economic effects of labor protection. 

The research frontier in this field is shifting from the traditional study of the real effects (e.g., em ployment, investment,

innovation, and performance) of labor protection 

1 to the relationship between labor protection and financing decisions of 

firms. 2 From a capital structure viewpoint, the seminal works of Matsa (2010) and Serfling (2016) verify the significant im-

pacts of union bargaining power and firing costs caused by wrongful discharge laws. However, labor protection is a concept 

with multi-dimensional perspectives ( Cui et al., 2018 ). 

In this study, we investigate how one form of labor protection—social security contributions—affects corporate financing 

decisions. Our study is strongly motivated by Favilukis et al. (2020) , who provide the necessary theoretical predictions for 
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1 See Botero et al . (2004) , Autor et al . (2006a , 2006b , 2007 ), Acharya et al . (2014) , and Francis et al . (2018) , among others. 
2 See Klasa et al . (2009) , Matsa (2010) , Simintzi et al . (2015) , Serfling (2016) , and Cui et al . (2018) , among others. 
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the empirical results in our study. Favilukis et al. (2020) construct a model with labor market frictions and risky long-term

debt to understand the impact of wage growth and labor share on credit markets. They show that firms issue less debt when

facing higher labor leverage. The incremental contributions of the current study are twofold. First, we utilize the enactment 

of the Social Insurance (SI) Law in China as a quasi-natural experiment to identify causality. Second, we highlight a crucial

component in labor leverage—social security contributions. 

As labor costs increase with social security contributions, rigid wage contracts and labor adjustment costs (including 

training and screening of new workers, advertising of job positions, and separation costs) could make firms’ employment 

decisions less sensitive to economic conditions ( Belo et al., 2017 ; Favilukis et al., 2020 ). In particular, firms would like to

hire more workers during times of economic prosperity, but their incentives to adjust employment would decline owing to 

the increased labor costs. By contrast, during economic downturns, the increased labor costs would fall by less owing to 

labor adjustment costs. Indeed, Chava et al. (2019) find that increasing the federal minimum wage leads to less bank credit

by worsening the financial health of small businesses, and Favilukis et al. (2020) show that high labor share firms choose

lower leverage owing to high operating leverage. 

Overall, increasing social security contributions make labor costs more fixed in nature as well as raise operating leverage 

and increase the risk of financial distress. Therefore, firms are more likely to be trapped in financial distress by rising social

security contributions, and thus issue less debt in their capital structure to reduce the financial distress costs of debt. To

test this conjecture, we treat the enactment of the SI Law in China as a quasi-natural experiment, and run a difference-in-

differences (DID) estimation to explore the causal impact of social security contributions on corporate debt issuance. Given 

that the impact of the law on a firm is correlated with its initial social security contribution rate before 2011, the DID

framework utilizes two-dimensional variations: initial social security contribution rates across firms (i.e., high relative to 

low) and year (i.e., before and after 2011). 

The baseline result documents that debt issuance decreases by 26% on average for high shock firms after the enactment 

of the SI Law, which is due to decreasing short-term debt and unchanged long-term debt. Furthermore, the cross-sectional 

tests show that the negative effect of the SI Law on corporate debt issuance is more pronounced for firms with more

severe labor market frictions, greater labor intensity, unhealthier financial status, and tighter financial constraints, as well 

as those located in low-income areas with less developed financial systems and greater fiscal pressure. In summary, our 

empirical results are consistent with the argument that more social security contributions lead to debt policy conservatism 

by increasing the probability of financial distress. 

To provide more evidence for the underlying mechanism, we directly examine how the SI Law affects operating leverage, 

profitability volatility, and trade credit supply. We find that the elasticity of operating income to sales significantly increases 

by approximately 29.8%, following the enactment of the SI Law. Moreover, profitability fluctuates more, and the supply of 

trade credit decreases. Additionally, we rule out several alternative explanations by controlling for other potential channels 

through which increasing social security contributions can affect financing decisions, such as deteriorating firm performance 

(e.g., less investment and employment) and its tax shield benefits. 

The current study is linked to several important strands of literature. First, this research contributes to the literature on 

the effects of social security contributions by exploring their impact on corporate financing decisions. Existing studies inves- 

tigate the effects of pension plans on various outcome variables, such as employment and real investment (e.g., Rauh, 2006 ;

Kugler and Kugler, 2009 ; Li and Wu, 2011 ; Phan and Hedge, 2013 ; Sasaki, 2015 ; Chaudhry et al., 2017 ), but they pay little

attention to the effect on financing decisions. The present study documents that social security contributions have a signifi- 

cant negative effect on corporate capital structure, a potential mechanism through which they could impede firm growth. 

Shivdasani and Stefanescu (2010) and Bartram (2016) also explore the capital structure implications of off-balance sheet 

defined benefit (DB) pension plans by consolidating pension assets and liabilities. While their works concern private social 

policies that are endogenously determined by firms, this study focuses on universal social policies implemented by the 

government. Furthermore, their studies show that firms with pension plans have less regular leverage due to the tax shield 

benefits of pension liabilities, whereas our study highlights that the increased probability of becoming financially distressed 

is a crucial mechanism. In addition, we identify a causal relationship with an exogenous shock—the enactment of the SI 

Law—whereas their studies provide only correlation evidence. 

Second, this study is broadly related to the literature analyzing the determinants of capital structure decisions. Although 

some previous studies show that collective bargaining is a key determinant of corporate capital structure (e.g., Bronars and 

Deere, 1991 ; Matsa, 2010 ), several recent studies document that labor expense (i.e., unemployment risk) has an important

impact (e.g., Berk et al., 2010 ; Agrawal and Matsa, 2013 ; Kim, 2020 ). In this study, given that increasing social security

contributions raise the costs of labor, we highlight that a firm’s inability to pass on the increased costs leads to a high risk

of becoming financially distressed, which helps explain the relationship between the SI Law and capital structure. In other 

words, the negative effect of social security contributions on debt issuance works largely through the financial distress 

channel depicted in the traditional tradeoff theory, rather than the pure labor mechanisms of collective bargaining and 

unemployment risk. 

A third and equally important contribution of the present study to the literature is the novel empirical evidence it 

presents for understanding how labor market regulations affect corporate investment and financing decisions. Several stud- 

ies explore the effects of labor unions (e.g., Klasa et al., 2009 ; Matsa, 2010 ) and firing costs (e.g., Simintzi et al., 2015 ;

Acharya et al., 2014 ; Serfling, 2016 ). While they mainly use data from developed countries (e.g., the United States and Or-

ganization for Economic Co-operation and Development countries), conclusions about developing countries remain to be 

determined. 
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Furthermore, those studies concentrate on wrongful discharge laws in the United States (e.g., Acharya et al., 2014 ; 

Serfling, 2016 ) and the indicator for employment protection legislation across countries (e.g., Simintzi et al., 2014; 

Francis et al., 2018 ), neglecting the key role of social insurance policies in firm growth. For China, although many stud-

ies investigate the economic effects of the Labor Contract (LC) Law (e.g., Chen and Funke, 2009 ; Cui et al., 2018 ), little

attention has been paid to the impacts of the SI Law introduced in 2011. Treating the enactment of the SI Law in China as

a quasi-natural experiment, our work complements the literature by showing that social security contributions significantly 

reduce debt issuance in the corporate capital structure. 

The remainder of this paper is organized as follows. Section 2 discusses the institutional background on the enactment 

of the SI Law in China and develops the hypothesis. Section 3 describes the identification strategy, including econometric 

specification, measurement of the main variables, data, and some stylized facts. Section 4 reports the results of baseline 

estimations, robustness checks, and heterogeneity analyses. Section 5 conducts mechanism tests, excludes several alternative 

explanations, and provides further evidence using an additional database. Section 6 concludes. 

2. Institutional background and hypothesis development 

2.1. Institutional background 

In China, social insurance policies are universal, while the expansion of DB and defined contribution (DC) pension plans 

is limited. According to the Bureau of Labor and Social Security report in 2008, income from universal pension insurance 

was 5.4 trillion yuan, providing 96.4% of gross revenues. The State Council sets the mandated contribution rate for employ- 

ers (i.e., 22%, 12%, 2%, 0.5%, and 0.5% of the gross payroll for pension, medical, unemployment, maternity, and industrial 

injury insurance, respectively), and in practice, local governments have the right to implement the national policy according 

to their economic conditions. However, the career concerns of bureaucrats make monitoring and enforcement of mandated 

contributions weak. In contrast to mature developed countries where monitoring and enforcement are strong, the employer 

compliance with mandated social security contributions in China is low ( Nielsen and Smyth, 2008 ). For instance, 71%, 81%,

and 35% of employers paid less than the mandated benefits in Shanghai during each year of the period 20 01–20 03, respec-

tively ( Nyland et al., 20 06 ; Nielsen and Smyth, 20 08 ). 

Before the enactment of the SI Law in 2011, China implemented a series of regulations and laws on social insurance

coverage. In 1995, the Labor Law stipulated that employers and employees had to participate in the social security scheme 

and that employers had to pay late fees for overdue social insurance payments. Nevertheless, due to the major gap between

the letter of the law and practice, and ambiguous penalties for violations, there were compliance failures with the law. 

Then, to protect the fundamental rights of workers further, the LC Law was enacted in 2008 to replace the Labor Law. The

law requires firms to sign formally written contracts with workers and obligates employers to purchase social insurance 

for workers, but there are still no specific penalties for violations. In contrast to these laws, the Interim Regulation on

Collection and Payment of Social Insurance Premiums implemented in 1999 is the first legal file to provide a national scheme

for social insurance contributions. However, it is relatively limited practically, because social security policies and related 

administrative issues remain scattered throughout a range of national and local regulations and rules, leading to a high 

level of insufficient contribution rate of employers for employees. 

On October 28, 2010, the National People’s Congress of China passed the SI Law, which took effect on July 1, 2011.

The law makes two significant improvements in the legal rights of workers on social security participation compared to 

the 1999 regulation. On the one hand, the SI Law is a comprehensive piece of legislation by consolidating social security 

regulations and rules scattered throughout the national and local levels, while introducing new ones, in an attempt to apply 

to all enterprises and to cover all citizens. Specifically, the 1999 regulation contains 5 chapters (31 articles), but the SI Law

contains 12 chapters (98 articles) and provides more detailed requirements on how employers purchase social insurance for 

employees. It establishes a nationwide unified personal social security identification system based on the same identification 

number for each citizen and puts forward a gradual realization of a national pooling fund for the basic pension scheme and

a provincial pooling fund for the other social insurance schemes. Moreover, the SI Law declares that workers’ social security 

records can be transferred between regions, and foreigners employed in China must participate in the social insurance 

scheme. Thus, the SI Law improves the portability of social security schemes by providing clear guidance for employers. 

However, the SI Law strengthens the incentives of governments to monitor and enforce social security coverage and spec- 

ifies penalties for violations when firms do not comply completely with mandated benefits. First, the law requires govern- 

ments at or above the county level to reinforce monitoring on the employer’s compliance. If firms do not replenish arrears

within a definite period, the agencies responsible for social insurance collection can directly transfer the required amount 

of money from an employer’s deposit account through banks and other financial institutions. In particular, the courts can 

detain and auction firms’ assets in extreme cases. Meanwhile, to prevent the misappropriation of social insurance funds, 

the law mandates the management agencies to report their operating performance regularly (e.g., revenues, expenditures, 

and surplus). Second, the penalties for violations are sizeable. If firms do not purchase social insurance for workers, and the

illegal behavior continues for a certain time after rectification by the agencies, the size of the penalty is from one time to

three times the mandated social security benefits. If firms pay less than the mandated benefits, a late fee rate of 0.05% per

day is charged for the definite period, after which the penalty ranges from one to three times the unpaid social security

contributions. In summary, the costs of paying less than the mandated contribution rate sharply increase. 
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Therefore, we conclude that the SI Law in 2011 effectively improves firms’ compliance with mandated social security 

benefits via intensified monitoring and enforcement. Given that the passage of the law is not due to firms’ lobbying and no

firm wishes the law to be in place, as it increases labor costs, the enactment of the SI Law can be viewed as an exogenous

shock to a firm’s social security contributions, providing an ideal setting to examine the effect of social security contributions 

on corporate financing decisions. Specifically, the lower a firm’s initial contribution rate before the SI Law took effect, the 

greater the intensity of monitoring and enforcement. Hence, the nationwide enactment of the SI Law in 2011 generates a 

variation of social security contributions from two dimensions: (i) the majority of firms experienced a net increase in social 

security contributions over the years, and (ii) the intensity of the net increase in social security contributions varied across 

firms. In summary, the two-dimensional variations over years and across firms caused by the enactment of the SI Law allow

us to employ the DID approach to identify the causal effect of social security contributions on corporate financing decisions. 

2.2. Hypothesis development 

To succinctly illustrate how social security contributions affect corporate capital structure, we consider the theoretical 

framework proposed by Agrawal and Matsa (2013) and Fakilukis et al. (2020) . In particular, labor expense is introduced

as an additional term in the adjusted present value equation, which characterizes the traditional tradeoff theory of capital 

structure. The net present value of debt issuance is specified as follows: 

N P V [ Debt Issue ] = N P V [ T ax Shields ] + N P V [ Costs of F inancial Distress ] 
+�Labor Expense 

. 

Specifically, firms issuing debt balance the tax shield benefits with the potential costs caused by financial distress and 

the increased labor costs due to a higher probability of layoffs (i.e., unemployment risk). 

In this study, we emphasize the importance of financial distress risk in the nexus between social security contributions 

and corporate capital structure and exclude the other channels in the following empirical analysis. Specifically, owing to 

sticky wage contracts and other labor adjustment costs, firms could not fully pass on the increased labor costs to others (e.g.,

workers and customers) and could not maintain profit margins by increasing productivity or reducing other costs, leading to 

deteriorating financial health status ( Chava et al., 2019 ) and a high labor induced operating leverage ( Favilukis et al., 2020 ).

Along with increasing social security contributions after the enactment of the SI Law in 2011, Chinese firms would suffer 

from greater financial stress, experience a higher likelihood of financial distress, and ultimately choose more conservative 

financing decisions. 

The ratio of non-salary costs to employers to workers’ salary in China is 40%–50%, whereas it is only 16% in India and 12%

in Malaysia ( Nielsen and Smyth, 2008 ). At the same time, Nielsen and Smyth (2008) show that firms can shift only 18.9%

of the compliance costs with mandated contributions back to workers by lowering wages. Similarly, Li and Wu (2011) find

that because the pension burden could not be fully transferred to workers, a firm’s profitability decreases with the reform 

requiring employers to contribute significant amounts to pension funds for employees. Thus, reinforcing compliance with 

mandated contributions after the enactment of the SI Law greatly increases the likelihood of firms being financially dis- 

tressed, which, in turn, raises the expected costs of financial distress and causes firms to choose less debt in their capital

structure decisions. 

In particular, although there is consensus that firms generally consider a target debt ratio when making their debt de- 

cisions, financial economists do not unanimously agree on whether firms operate around an optimal capital structure level 

( Cook and Tang, 2010 ), suggesting that there is a deviation between the actual and the target debt ratios. Furthermore,

because of the existence of capital adjustment costs, the notion of timely convergence toward a target leverage ratio is re-

jected by many previous studies, such as Hovakimian et al. (2001) , Leary and Roberts (2005) , Flannery and Rangan (2006) ,

and Cook and Tang (2010) . For example, Hovakimian et al. (2001) argue that firms generally face impediments to move-

ments toward their target ratio, meaning that the target ratio may change over time as the firm’s profitability and stock

price change. In summary, firms target a long-run capital structure and adopt partial adjustment of the optimal capital 

structure. Specifically, China’s imperfect credit markets present a more serious challenge than those of developed countries, 

suggesting that capital adjustment costs are higher in China. Therefore, we predict that the enactment of the SI Law would

have a sustained negative impact on corporate debt issuance. 3 The main hypothesis of this study is as follows. 

Hypothesis: More social security contributions after the enactment of the SI Law caused firms to issue less debt by increasing

the risk of financial distress. 

It is worth noting that, besides the financial distress risk channel, raising the share of labor expenses even without labor

market frictions is another channel by which the SL Law increases operating leverage. In addition, there are several other 

channels through which the SI Law could affect corporate debt issuance, such as the benefits of debt tax shields and labor

costs. We discuss (and exclude) these channels in the following empirical analysis. 
3 If a firm can converge timeously to the target leverage ratio, there should be a one-time drop in debt issuance, indicating that the SI Law should have 

a temporary impact. In this study, however, we find that the negative effect of the SI Law is persistent, providing consistent evidence for partial adjustment 

to the optimal capital structure. In addition, we employ the debt-to-asset ratio as the dependent variable to explore the importance of the SI Law for 

corporate capital structure. The results are reported in Table A2 , which are similar to our baseline findings shown in Table 3 . 
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3. Identification strategy 

3.1. Econometric specification 

To investigate the effect of social security contributions on corporate financing decisions, this study takes advantage of 

a policy change in China, namely, the enactment of the SI Law. Since the law regulates the compliance of employers with

mandated social security contributions for employees, it is plausibly exogenous to corporate capital structure, suggesting 

a lower concern of potential endogeneity. This study conducts a DID analysis by comparing the capital structure ratios of 

firms with different initial social security contribution rates before and after 2011. Specifically, we implement the following 

model: 

Deb t ipkt = α + θT rea t i × P os t t + βX it + μi + δpt + ϕ kt + ε ipkt , (1) 

where the subscripts i , p, k , and t represent firm, province, industry, and year, respectively. The dependent variable Deb t ipkt 

is capital structure adjustment of firm i in province p, in industry k , and in year t . The explanatory variable is the interaction

term T rea t i × Pos t t , where the treatment variable T rea t i refers to the initial social security contribution rate of firm i , and

the policy shock Pos t t denotes a dummy variable depicting the timing of the SI Law. X it is a set of control variables at the

firm level, including size ( Size ), age ( Age ), return on assets ( Roa ), tangible assets ( T ag), cash flow ( C f o), and sales growth

( Growth ). 

Furthermore, to account for the missing confounding variables that affect Deb t ipkt and are potentially correlated with 

T rea t i × Pos t t , three types of FEs are introduced into Eq. (1) . On the one hand, the firm FEs μi control for time-invariant

firm characteristics (e.g., CEOs’ traits and a firm’s geographic location). In the DID specification, the initial social security 

contribution rate for each firm is constant over time, so that it is absorbed by the firm FEs. On the other hand, the province-

year FEs δpt capture time-varying characteristics (e.g., political turnover and financial sectors) at the province level, and the 

industry-year FEs ϕ kt control for time-varying industry characteristics (e.g., product competition and industrial regulations). 

In China, the legal social security contribution rate varies across provinces, albeit with small regional differences, sug- 

gesting that the enactment of the SI Law may have different effects on firms with the same initial contribution rates. By

controlling for the province-year FEs, the identification exploits the within-province variation. 4 Similarly, by introducing the 

industry-level FEs into the regressions, the identification exploits the within-industry variation. Therefore, to guarantee that 

firms are comparable, the DID specification identifies the effect of social security contributions within a province and within 

an industry. 

In DID specification (1), we consider the treatment group to be firms with a low initial social security contribution rate

and the control group to be firms with a high initial social security contribution rate. The coefficient of interest is θ , which

captures the effect of social security contributions on corporate capital structure. It should be noted that even if the parallel

trend assumption is satisfied, it is likely that different firms in the treatment and control groups will respond unequally to

a shock of the same magnitude. In other words, θ captures the average treatment effect on the treated, not the average

treatment effect on the untreated. Given that the treatment variable is at the firm level, we use robust standard errors

clustered at the firm level to adjust standard errors for serial correlation over time and heteroskedasticity. According to the 

hypothesis, we predict that θ is significant and positive. Firms with a low initial social security contribution rate have more 

incentives to choose conservative financing decisions, implying that debt issuance decreases after the enactment of the SI 

Law in 2011. 

When applying the DID framework to identify causality, a key assumption to satisfy is that firms should follow the par-

allel trend if the enactment of the SI Law did not occur, or there are no other shocks correlated with a firm’s initial social

security contribution rate. To the best of our knowledge, there is no big reform that potentially plays a role in corporate

capital structure by affecting social security contributions. However, as Mares (2003) discusses, the social security contribu- 

tion rate is endogenous to a firm’s characteristics (e.g., skill profile and size), suggesting that the treatment variable is not

random. To address this concern, our baseline estimation and robustness checks: (i) add several firm-level control variables 

and different types of FEs into the regressions; (ii) provide stylized facts for the parallel trend assumption; (iii) investigate 

the dynamic effects of the SI Law over time through an event study approach; (iv) introduce firms’ other initial charac-

teristics and interaction terms of these characteristics and the SI Law into the regressions, and (v) construct an artificial

treatment variable by randomly assigning the initial social security contribution rate to each firm. More detailed discussions 

are presented in the following subsections. 

3.2. Variable definitions 

For the dependent variable, we use total debt issuance ( Debt) measured by the ratio of the net change in total debt to

lagged total assets to measure a firm’s capital structure adjustment, as in Baker and Wurgler (2002) , Chang et al. (2006) ,

Chaney et al. (2012) , and Dong et al. (2012) . To investigate the effect of social security contributions on debt maturity struc-

ture further, we employ long-term debt issuance ( Ldebt) and short-term debt issuance ( Sdebt) as dependent variables. To 
4 In China, the legal social security contribution rate at the prefecture city level within the province is almost the same. 

820 



G. Liu, Y. Liu, C. Zhang et al. Journal of Economic Behavior and Organization 190 (2021) 816–837 

Table 1 

Summary statistics and correlation matrix. 

Panel A: Full sample 

Variable Mean Std. Min. Max. P25 Median P75 

Debt 0.0926 0.2426 −0.3693 1.6858 −0.0128 0.0436 0.1385 

Ldebt 0.0176 0.0806 −0.1630 0.4804 −0.0062 0 0.0223 

Sdebt 0.0707 0.1924 −0.3536 1.2455 −0.0153 0.0368 0.1154 

Treat 0.1274 0.0573 0.0239 0.3185 0.0831 0.1228 0.1664 

Size 21.8898 1.3249 18.9644 26.9223 20.9578 21.7443 22.6359 

Age 14.8661 6.4226 1 33 10 15 19 

Roa 0.0378 0.0674 −0.2928 0.2159 0.0138 0.0381 0.0687 

Tag 0.2341 0.1697 0.0016 0.7296 0.1023 0.1977 0.3318 

Cfo 0.6455 0.4860 0.0071 2.8089 0.3323 0.5184 0.8000 

Growth 0.2033 0.5671 −0.6602 4.4291 −0.0242 0.1111 0.2780 

Panel B: Comparison between high shock and low shock firms 

Variable High shock firms Low shock firms Difference 

Mean Std. Mean Std. 

Debt 0.0924 0.2381 0.0927 0.2453 −0.0003 

Ldebt 0.0161 0.0763 0.0186 0.0833 −0.0025 ∗∗

Sdebt 0.0715 0.1906 0.0702 0.1934 0.0013 

Treat 0.0809 0.0261 0.1739 0.0393 −0.0931 

Size 21.7894 1.2145 21.9480 1.3816 −0.1586 ∗∗∗

Age 16.6001 5.8253 14.2122 6.5153 2.3879 ∗∗∗

Roa 0.0393 0.0687 0.0370 0.0666 0.0023 ∗∗∗

Tag 0.2131 0.1561 0.2462 0.1760 −0.0332 ∗∗∗

Cfo 0.6468 0.4860 0.6447 0.4860 0.0021 

Growth 0.2153 0.5839 0.1959 0.5565 0.0194 ∗∗∗

Note: Panel A presents the descriptive statistics of the key variables for the full sample, including 

mean and standard deviation, among many others. Panel B reports the mean and standard deviation 

of the key variables separately for low and high shock firms and provides the significance of their 

differences in mean. A firm is classified into the high (low) shock group if its initial social security 

contribution rate is below (above) the sample median. All variable definitions are shown in Table A1 . 
∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

construct the key explanatory variable, we compute the social security contribution rate ( Sscr) for firms with the ratio of

social security contributions to lagged gross payroll following Nielsen and Smyth (2008) and Li and Wu (2011) . The treat-

ment variable ( T reat)—the initial social security contribution rate—is measured by its average value before 2011, suggesting 

that it is constant for each firm over time. At the same time, we define the policy shock ( Post) as a dummy variable for the

SI Law; it equals 1 for the years after 2010 and 0 otherwise. 

Following the existing literature (e.g., Dong et al., 2012 ; Fan et al., 2012 ; Agrawal and Matsa, 2013 ; Serfling, 2016 ), we

consider the following control variables: (i) the firm’s size ( Size ) is measured by the natural logarithm of total assets; (ii) the

firm’s age ( Age ) is measured by the number of years since the firm was established; (iii) return on assets ( Roa ) is measured

by the ratio of net profits to total assets; (iv) tangible assets ( T ag) is proxied by the ratio of the net stock of fixed assets to

total assets; (v) cash flow ( C f o) is the ratio of operating cash flow to total assets; and (vi) sales growth ( Growth ) is measured

by the growth rate of sales revenues. Table A1 provides detailed definitions of key variables in this study. 

3.3. Data and descriptive statistics 

This study employs the annual data of publicly listed companies on the Shanghai and Shenzhen Stock Exchanges from 

2007 to 2018, from the China Stock Market and Accounting Research database. As the detailed data for social security con-

tributions across firms were published for the first time in 2007, we choose the year 2007 as the starting year. We exclude

financial industries (i.e., banks, securities, insurance, and real estate) and firms with a special treatment designation. Specifi- 

cally, the initial social security contribution rate for each firm is set as its average value before 2011; thus, firms with missing

values for the treatment variable are also excluded from the sample. To mitigate potential estimation bias caused by the sin-

gular values, all variables are winsorized at the 1% and 99% levels. In summary, our final sample consists of approximately

20,0 0 0 firm-year observations with about 20 0 0 firms. 

Panel A of Table 1 summarizes the descriptive statistics of key variables in the baseline regressions. The mean and stan-

dard deviation of total debt issuance are 0.093 and 0.243, respectively, indicating that net change in the total debt amounts

to 9.3% of total assets and the variation in capital structure adjustments across firms is remarkable. In particular, we find

that the mean of short-term debt issuance (0.071) is larger than long-term debt issuance (0.018), which reveals that firms 

tend to adjust short-term debt to realize the optimal financing strategy. Furthermore, the mean of the treatment variable 
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Fig. 1. Dynamic social security contribution rates during 2007–2017 

Note: This figure shows how the year-by-year average social security contribution rate of low and high shock firms evolves during 2007–2017. Specifically, 

the social security contribution rate is measured by the ratio of social security contributions to lagged gross payroll. A firm is classified into the high (low) 

shock group if its initial social security contribution rate is below (above) the sample median within province and industry. The vertical reference line 

between 2010 and 2011 is the timing of the SI Law. Before 2011, the social security contribution rate of high shock firms generally tracks that of low shock 

firms. After 2011, the social security contribution rate of high shock firms increases relative to that of low shock firms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

is 12.7%, which illustrates that the initial social security contribution rate is 12.7% before 2011 and is significantly less than

the legal value (approximately 37%). 

Moreover, Panel B of Table 1 reports the means and standard deviations of the variables separately for the high shock

and low shock groups and the significance of their differences in means. A firm is classified into the high (low) shock

group if its initial social security contribution rate is below (above) the sample median. We find that high shock firms have

smaller size, less tangible assets, higher return on assets, higher age, and higher sales growth than low shock firms. The

comparison reveals that the control and treatment groups are significantly different, indicating that it is critical to control 

for firm characteristics in the DID specification. 

3.4. Stylized facts 

When conducting DID specification (1) by exploiting the enactment of the SI Law in 2011 as a quasi-natural experiment, 

the key assumption is that it increases a firm’s contribution rate over time and the intensity grows as its initial social

security contribution rate decreases. To justify this argument, we divide the full sample into the high shock and low shock

groups based on the sample median of the treatment variable and compare their social security contribution rates over 

time. Fig. 1 plots the time-varying average social security contribution rate separately for two groups from 2007 to 2017. We

find that the social security contribution rate of high shock firms generally tracks that of low shock firms before 2011, after

which it increases relative to that of low shock firms. Therefore, Fig. 1 documents that firms’ social security contribution 

rates have grown on average since the SI Law was implemented in 2011. 

To further confirm the above finding, we examine the effect of the enactment of the SI Law on the social security con-

tribution rate using the DID specification (1). Panel A of Table 2 provides the estimation results. Specifically, the dependent

variables in columns 1 to 3 are the ratios of social security contributions to lagged gross payroll, sales revenues, and total

assets, respectively. The coefficient of the interaction term is negative and statistically significant at the 1% level, indicat- 

ing that the SI Law plays a significantly positive role in social security contributions, especially for firms with a low initial

contribution rate before 2011. The results confirm that the enactment of the SI Law in 2011 is an exogenous shock to social

security contributions. 

More importantly, one fundamental assumption of our theoretical prediction is that firms cannot fully transfer the in- 

creased labor cost associated with social security contributions owing to wage rigidities and other labor adjustment costs. To 

justify the validity of this assumption, we employ the overall labor expenses measured by the natural logarithm of the sum

of gross payroll and social security contributions as the dependent variable, and column 4 of Panel B presents the estima-

tion result. The significant and negative coefficient of the interaction term shows that high shock firms indeed experienced 

a significant increase in labor leverage after the enactment of the SI Law. 
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Table 2 

The SI Law, firms’ social security contributions, and overall labor expenses. 

Variable 

Panel A: Social security contributions Panel B: Overall labor expenses 

(1) (2) (3) (4) 

Treat × Post −0.3837 ∗∗∗ −0.0327 ∗∗∗ −0.0262 ∗∗∗ −1.4405 ∗∗∗

(0.0207) (0.0077) (0.0031) (0.2308) 

Size −0.0063 ∗∗∗ −0.0045 ∗∗∗ −0.0027 ∗∗∗ 0.7375 ∗∗∗

(0.0012) (0.0005) (0.0002) (0.0181) 

Age 0.0002 0.0001 0.0001 0.0207 

(0.0014) (0.0005) (0.0003) (0.0245) 

Roa −0.0344 ∗∗∗ −0.0260 ∗∗∗ −0.0059 ∗∗∗ −0.1986 ∗

(0.0084) (0.0032) (0.0014) (0.1031) 

Tag 0.0167 ∗∗∗ 0.0022 0.0037 ∗∗∗ 0.6080 ∗∗∗

(0.0053) (0.0018) (0.0007) (0.0667) 

Cfo −0.0067 ∗∗∗ −0.0095 ∗∗∗ 0.0027 ∗∗∗ 0.3625 ∗∗∗

(0.0020) (0.0008) (0.0004) (0.0310) 

Growth −0.0034 ∗∗∗ −0.0019 ∗∗∗ −0.0002 ∗∗ −0.0204 ∗∗∗

(0.0007) (0.0002) (0.0001) (0.0079) 

Constant 0.2272 ∗∗∗ 0.1161 ∗∗∗ 0.0616 ∗∗∗ 2.1431 ∗∗∗

(0.0359) (0.0123) (0.0060) (0.5113) 

Firm FE Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes 

Observations 16,961 17,028 17,036 16,960 

Adjusted R 2 0.3930 0.4029 0.3625 0.8061 

Number of firms 1967 1966 1967 1967 

Note: The dependent variables in columns 1 to 3 of Panel A are measured by the ratio of social se- 

curity contributions to lagged gross payroll ( Sscr ), lagged operating income ( Sscr1 ), and lagged total 

assets ( Sscr2 ), respectively. The dependent variable in column 4 of Panel B is measured by the natural 

logarithm of the sum of social security contributions and gross payrolls. All standard errors in paren- 

theses are clustered at the firm level. Other variable definitions are shown in Table A1 . ∗ , ∗∗ , and ∗∗∗

denote significance at the 10%, 5%, and 1% levels, respectively. 

Fig. 2. Corporate financing decisions around the enactment of the SI Law 

Note: This figure illustrates how the year-by-year average total debt issuance of low and high shock firms evolves from 2008 to 2017, controlling for firm- 

level control variables and different types of fixed effects (i.e., firm FE, province-year FE, and industry-year FE) to remove the effects of firm characteristics 

and time-varying macroeconomic and industry conditions. A firm is classified into the high (low) shock group if its initial social security contribution rate 

is below (above) the sample median within province and industry. The vertical reference line between 2010 and 2011 is the timing of the SI Law. Before 

2011, total debt issuance of high shock firms generally tracks that of low shock firms. After 2011, the total debt issuance of high shock firms decreases 

relative to that of low shock firms. 
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Table 3 

Social security contributions and corporate capital structure. 

Variable 

Panel A: Capital structure Panel B: Debt maturity structure 

Total debt ( Debt ) Long-term debt ( Ldebt ) Short-term debt ( Sdebt ) 

(1) (2) (3) (4) (5) 

Treat × Post 0.2022 ∗∗∗ 0.1627 ∗ 0.2566 ∗∗∗ −0.0024 0.2063 ∗∗∗

(0.0779) (0.0845) (0.0884) (0.0308) (0.0693) 

Size 0.1002 ∗∗∗ 0.1026 ∗∗∗ 0.1010 ∗∗∗ 0.0265 ∗∗∗ 0.0692 ∗∗∗

(0.0056) (0.0052) (0.0054) (0.0020) (0.0040) 

Age −0.0058 −0.0008 −0.0046 0.0003 −0.0061 

(0.0059) (0.0081) (0.0058) (0.0021) (0.0045) 

Roa −0.4469 ∗∗∗ −0.4606 ∗∗∗ −0.4481 ∗∗∗ −0.0471 ∗∗∗ −0.3281 ∗∗∗

(0.0373) (0.0405) (0.0370) (0.0143) (0.0284) 

Tag −0.3061 ∗∗∗ −0.2929 ∗∗∗ −0.3073 ∗∗∗ −0.0934 ∗∗∗ −0.1850 ∗∗∗

(0.0291) (0.0274) (0.0288) (0.0115) (0.0199) 

Cfo −0.1482 ∗∗∗ −0.1387 ∗∗∗ −0.1496 ∗∗∗ −0.0370 ∗∗∗ −0.1049 ∗∗∗

(0.0113) (0.0107) (0.0113) (0.0034) (0.0089) 

Growth 0.2211 ∗∗∗ 0.2110 ∗∗∗ 0.2212 ∗∗∗ 0.0323 ∗∗∗ 0.1714 ∗∗∗

(0.0086) (0.0081) (0.0085) (0.0025) (0.0064) 

Constant −1.8304 ∗∗∗ −1.9636 ∗∗∗ −1.8880 ∗∗∗ −0.5429 ∗∗∗ −1.2135 ∗∗∗

(0.1598) (0.1527) (0.1624) (0.0577) (0.1346) 

Firm FE Yes Yes Yes Yes Yes 

Industry-year FE Yes No Yes Yes Yes 

Province-year FE No Yes Yes Yes Yes 

Observations 18,935 19,606 18,935 17,952 18,935 

Adjusted R 2 0.4034 0.3668 0.4167 0.1833 0.3803 

Number of firms 1969 1993 1969 1967 1969 

Note: In Panel A, the dependent variable is total debt issuance ( Debt ) measured by the ratio of the net change in total 

debt to lagged total assets. In Panel B, the dependent variable in column 4 is long-term debt issuance ( Ldebt ) measured 

by the ratio of the net change in long-term debt to lagged total assets, while the dependent variable in column 5 is 

short-term debt issuance ( Sdebt ) measured by the ratio of the net change in short-term debt to lagged total assets. All 

standard errors in parentheses are clustered at the firm level. Other variable definitions are shown in Table A1 . ∗ , ∗∗ , and 
∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Moreover, Fig. 2 plots the year-by-year profile of total debt issuance for both groups. To exclude the effects of other

determinants, we regress the DID specification (1) with firm characteristics and different types of FEs (i.e., firm FE, province- 

year FE, and industry-year FE) and use the residual term as an adjusted measure of total debt issuance. The patterns of the

two groups are similar prior to 2011 when the SI Law was enacted, revealing that they would have followed the same trend

after 2011 in the absence of the SI Law. More importantly, both groups began to manifest different patterns after 2011, with

the high shock group presenting a decreasing trend relative to the low shock group. This figure documents that the parallel

trend assumption of the DID specification in this study is satisfied, and that firms tend to choose less debt in their capital

structure decisions when suffering from a greater increase in social security contributions, which is consistent with the 

hypothesis of this study. 

4. Empirical analysis 

4.1. Baseline results 

Table 3 reports the baseline estimation results of the test of Eq. (1) . Columns 1 to 3 in Panel A account for different con-

trol variables in the regressions. We find that the coefficient of the interaction term T reat × Post is positive and statistically

significant at the 1% level in different regressions, which is consistent with the main hypothesis that an increase in social

security contributions results in less debt issuance in firms’ capital structure. 

To illustrate the economic magnitude of coefficients, we take the estimation results accounting for all control variables 

in column 3 as an example. The coefficient of the interaction term is 0.257, given that the standard deviation of T reat is

0.057 as in Table 1 , demonstrating that a 1-standard-deviation increase in the initial social security contribution rates across 

firms leads to total debt issuance to be 1.47% (0.257 × 0.057) higher. This amounts to 15.8% (1.47%/9.3%) of the sample

mean, which is 0.093 as in Table 1 . Furthermore, given that the gap in the initial social security contribution rate between

an average control firm and treatment firm is 0.093, the coefficient means that total debt issuance decreases on average by

2.4% (0.257 × 0.093) for high shock firms vis-à-vis low shock firms, implying that it decreases by 26% (2.4%/9.3%) after the

enactment of the SI Law. 

Furthermore, we investigate the effect of social security contributions on a firm’s debt maturity structure. Consistent 

with most financial economists, we analyze the capital structure problem from the perspective of firms; consequently, we 

emphasize that the credit demand theory dominates the reduction in corporate debt issuance. Assuming this is true, as the 
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Fig. 3. Dynamic effects of the enactment of the SI Law 

Note: This figure shows the time-varying role of social security contributions in total debt issuance using an event study approach as in Eq. (2) . The 

dependent variable in column 1 is total debt issuance ( Debt ) measured by the ratio of the net change in total debt to lagged total assets. The baseline 

year is set to 2010, as shown in the vertical reference line, implying that each coefficient describes the dynamic effect of social security contributions over 

that of 2010. The insignificant coefficients prior to 2010 verify the existence of a parallel trend between low and high shock firms, whereas the significant 

coefficients after 2010 signify that debt issuance significantly decreases for firms with a low initial social security contribution rate after the enactment of 

the SI Law. 

 

 

 

 

 

 

 

 

 

 

shortening of debt maturity would increase the exposure of firms to credit and liquidity shocks ( Custodio et al., 2013 ), we

predict that our baseline finding should be the result of decreasing short-term debt. 

Columns 4 and 5 in Panel B of Table 3 report the estimation results separately for long-term and short-term debt is-

suance, respectively, controlling for firm-level characteristics and different types of FEs. While the coefficient of the inter- 

action term T reat × Post is positive and statistically significant at the 1% level in the short-term debt issuance regressions, 

it is insignificant in the long-term debt regressions. These results suggest that along with increasing social security contri- 

butions, firms tend to issue less debt in capital structure by reducing short-term debt rather than long-term debt. In other

words, social security contributions lengthen corporate debt maturity, because of decreasing short-term debt and invariant 

long-term debt. 

4.2. Robustness checks 

To verify the robustness of the baseline estimation results, we perform several sensitivity analyses in this subsection. 

4.2.1. Dynamic effects 

One main concern about the test of Eq. (1) is that the baseline results are driven by the pre-treatment differences in firm

characteristics rather than the changes in social security contributions of the treatment and control groups. In particular, as 

it took several years for the SI Law to be passed through the State Council in China, another concern is whether there is

an expectation effect. In other words, the negative effect of social security contributions in the corporate capital structure 

might have occurred before 2011 due to expectations that the law would be enacted. At the same time, as it may take time

for firms to make adjustments for the SI Law, there is a possibility of a lagged effect of social security contributions on

corporate financing decisions. To address these concerns, we examine the dynamic effects of the enactment of the SI Law 

on debt issuance. Following Jacobson et al. (1993) and Chen et al. (2018) , we employ an event study approach by including

all the lags and leads of the social security contribution rates. Specifically, we estimate the following specification: 

Deb t ipkt = α0 + 

2018 ∑ 

2008 

θt T rea t i × Yea r t + βX it + μi + δpt + ϕ kt + ε ipkt , (2) 

where 2010 is specified as the baseline year and is not included in the regression, and Yea r t is a 0/1 dummy variable for

every year. The time-varying coefficient θt describes the dynamic effects of social security contributions from 2008 to 2018 

on debt issuance. We predict that θt should be insignificant before 2010 and significantly positive after 2010. 

Fig. 3 plots the coefficients of the interaction term T reat × Year across the years from 2008 to 2018 and the corresponding

95% confidence intervals. We find that the interaction term is insignificant in the pre-treatment period (i.e., 2008 and 2009), 
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Table 4 

Robustness checks. 

Panel A: Alternative subsamples 

Variable (1) (2) (3) (4) (5) 

Treat × Post 0.3605 ∗∗∗ 0.2762 ∗∗∗ 0.2498 ∗∗∗ 0.2703 ∗∗∗ 0.2541 ∗∗∗

(0.1058) (0.0926) (0.0884) (0.1014) (0.0884) 

Baseline controls Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes 

Observations 12,415 13,642 18,740 12,943 18,425 

Adjusted R 2 0.4346 0.4515 0.4192 0.4525 0.4202 

Number of firms 1397 1277 1948 1278 1903 

Panel B: Alternative treatment variables 

Variable (1) (2) (3) (4) (5) 

Treat × Post 0.3021 ∗∗∗ 0.3449 ∗∗∗ 0.3511 ∗∗∗ 0.2423 ∗∗∗ −0.2316 ∗∗

(0.0881) (0.0876) (0.0858) (0.0903) (0.0899) 

Baseline controls Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes 

Observations 18,733 18,725 15,975 18,633 17,146 

Adjusted R 2 0.4206 0.4208 0.4394 0.4210 0.4265 

Number of firms 1945 1937 1582 1907 1784 

Note: The dependent variable is total debt issuance ( Debt ) measured by the ratio of the 

net change in total debt to lagged total assets. Columns 1–5 in Panel A employ alter- 

native subsamples: (i) manufacturing firms; (ii) a balanced panel of firms having obser- 

vations in the whole sample period; (iii) firms established before 2007; (iv) firms pub- 

licly listed before 2007; and (v) firms publicly listed before 2011. In Panel B, columns 

1–5 use alternative treatment variables: (i) the firm’s average social security contribu- 

tion rate during 2008–2010; (ii) the firm’s average social security contribution rate dur- 

ing 2009–2010; (iii) the firm’s social security contribution rate in 2009; (iv) the firm’s 

social security contribution rate in 2010; and (v) the average gap between social secu- 

rity contribution rate and the firm’s legal value during 2008–2010. All standard errors 

in parentheses are clustered at the firm level. Other variable definitions are shown in 

Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively. 

 

 

 

 

 

confirming the parallel trend assumption. Immediately after the enactment of the SI Law in 2011, there is a clear increase

in the coefficients, and they remain significantly positive in the post-treatment period. Consistent with Fig. 2 , these results

suggest that the difference in corporate capital structure between the control and treatment groups is insignificant before 

the enactment of the SI Law in 2011, after which it manifests differential patterns. Therefore, we conclude that the effect of

social security contributions on corporate capital structure is contemporaneous. 

4.2.2. Alternative subsamples 

Even though the baseline estimations include a series of firm-level control variables and different types of FEs, they are 

unlikely to eliminate the heterogeneity between the treatment and control groups. Given that local governments’ ability to 

levy social security contributions of employers generally varies across industries caused by heterogeneous information trans- 

parency, the underlying groups are not comparable, because their industry compositions are different. Furthermore, there 

are significant differences between young and mature firms. To stimulate the accumulation of physical capital, local govern- 

ments generally promise preferential treatment to new firms. Moreover, for newly listed firms, initial public offerings play a 

key role in their financing decisions. These concerns may affect the estimated effect of social security contributions on cor- 

porate capital structure. To make the sample firms more comparable, we re-estimate DID specification (1) using alternative 

subsamples as follows: (i) manufacturing firms; (ii) firms with observations in the whole sample period; (iii) firms estab- 

lished before 2007; (iv) firms publicly listed before 2007; and (v) firms publicly listed before 2011. The results presented in

Panel A of Table 4 show that the estimated coefficients of the interaction term remain significantly positive for all columns,

revealing that the baseline results are robust to sample selection bias. 

4.2.3. Alternative treatment variables 

When conducting the baseline estimations, the treatment variable is measured by the average social security contribu- 

tion rate before 2011 accounting for when the SI Law was implemented. To investigate whether the measurement of the 

treatment variable affects the baseline results, we re-estimate DID specification (1) using alternative treatment variables as 

follows: (i) the average contribution rate during 2008–2010; (ii) the average contribution rate during 2009–2010; (iii) the 

contribution rate in 2009; and (iv) the contribution rate in 2010. Specifically, considering that the legal social security con- 
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Fig. 4. Placebo test results 

Note: This figure summarizes the Kernel density and p-values of 10 0 0 estimates about the coefficients of false F_Treat × Post constructed by random 

assignment of initial social security contribution rates across firms before 2011. The distribution of false estimates concentrates around zero, and the true 

estimate (0.257, see column 3 in Table 3 ) falls out of the placebo test. 

 

 

 

 

 

 

 

 

 

 

 

tribution rate varies across provinces, the average gap between the legal contribution rate and the real contribution rate at 

the prefecture city level during the period 2008–2010 is defined as an additional measure of the treatment variable. 5 The

estimation results shown in Panel B of Table 4 verify that the baseline results are robust to alternative measures of the

treatment variable. 

4.2.4. Placebo test 

Next, we alleviate endogeneity concerns stemming from time-varying omitted variables by conducting a placebo test fol- 

lowing a similar method to that of Chetty et al. (2009) and Cai et al. (2016) . In particular, we randomly assign the treatment

variable (i.e., the initial social security contribution rate) T reat to firms, and construct a false treatment variable F _ T reat

and associated interaction term F _ T reat × Post . In theory, this randomization ensures that the newly constructed regressor 

of interest should not affect corporate financing decisions, that is, the estimated coefficient is not statistically different from 

0. In other words, once any significant findings are obtained, the misspecification exists in our DID regressions. In practice, 

we conduct this random data generating process 10 0 0 times to avoid contamination by any rare events. Fig. 4 plots the

distribution of 10 0 0 coefficients of the false interaction term and associated p-values. The true estimate 0.257 in column 3

of Table 3 falls outside the distribution, which concentrates around 0 with most p-values larger than 0.1. Specifically, the 

mean value of these coefficients ( −0.006) is close to 0. The placebo test suggests that the baseline results are not biased

and DID specification (1) is reasonable. 

4.3. Further analysis: cross-sectional tests 

To provide further evidence for the main hypothesis, we conduct several cross-sectional tests in this subsection. Specif- 

ically, we examine coefficient differences across subsamples using the Chow test, and the results verify that the heteroge- 

neous effects of the SI Law on corporate financing decisions are statistically significant. 

4.3.1. Firms’ labor market frictions 

In this study, we argue that firms cannot completely transfer social security contributions owing to labor market frictions; 

thus, we expect to observe a more pronounced effect of the SI Law in firms with more severe labor market frictions. To test

this prediction, we follow Belo et al. (2017) and Favilukis et al. (2020) to measure labor market frictions using wage rigidities

and labor adjustment costs, which are defined as the inverse of the volatility of labor expense growth over the entire sample

period and the ratio of skilled workers over total employees, respectively. Then, the full sample of firms is classified into two

groups based on whether a firm’s wage rigidities (average labor adjustment costs) are above or below the sample median 

(before 2011). Finally, we repeat the estimation of Eq. (1) separately for each group of firms, and Table 5 presents the results.
5 The data of legal social security contribution rates are manually collected from the website http://www.51labour.com/ and the reports of local govern- 

ments. 
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Table 5 

Heterogeneity analysis: The key role of labor market frictions. 

Variable 

Panel A: Wage rigidities Panel B: Labor adjustment costs 

High Low High Low 

(1) (2) (3) (4) 

Treat × Post 0.3336 ∗∗∗ 0.1900 0.2840 ∗∗∗ 0.1107 

(0.1079) (0.1873) (0.0929) (0.3401) 

Baseline controls Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes 

Observations 8156 10,779 6528 12,407 

Adjusted R 2 0.4335 0.4309 0.4234 0.5103 

Number of firms 898 1337 725 1502 

Note: The dependent variable is measured by the ratio of the net change in total debt 

to lagged total assets. In Panel A, wage rigidities are measured by the inverse of the 

volatility of labor expense growth over the entire sample period, and a firm is clas- 

sified into the high (low) group if its value is above (below) the sample median. In 

Panel B, labor adjustment costs are measured by the ratio of skilled workers over 

total employees, and a firm is classified into the high (low) group if its mean of la- 

bor adjustment costs are above (below) the sample median before 2011. All standard 

errors in parentheses are clustered at the firm level. Other variable definitions are 

shown in Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, 

respectively. 

Table 6 

Heterogeneity analysis: The key roles of firms’ labor intensity and initial financial health status. 

Variable 

Panel A: Labor intensity Panel B: Labor expense Panel C: Financial health 

High Low High Low High Low 

(1) (2) (3) (4) (5) (6) 

Treat × Post 0.3877 ∗∗∗ 0.1524 0.2828 ∗∗ 0.1573 0.3018 ∗∗ 0.2140 

(0.1134) (0.1494) (0.1208) (0.1330) (0.1196) (0.1497) 

Baseline controls Yes Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes Yes 

Observations 9579 9356 9853 9082 11,431 7504 

Adjusted R 2 0.4865 0.4355 0.4780 0.4617 0.4406 0.4799 

Number of firms 973 1004 968 1006 1228 758 

Note: The dependent variable is measured by the ratio of the net change in total debt to lagged total 

assets. Specifically, labor intensity in Panel A is measured by the ratio of the number of employees to 

total assets, and labor expense in Panel B is measured by the natural logarithm of gross payroll. Operating 

leverage in Panel C is measured by the elasticity of operating income with respect to sales, using the 

change in the natural logarithm of earnings before interest and taxes ( � lnEbit ) relative to that in the 

natural logarithm of sales revenues ( � lnSale ). A firm is classified into the high (low) group if its means 

of labor intensity, labor expense, and operating leverage are above (below) the sample median before 

2011. All standard errors in parentheses are clustered at the firm level. Other variable definitions are 

shown in Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively. 

 

 

 

 

 

 

The coefficients of the interaction term are larger (smaller) and significant (insignificant) for subsamples with higher (lower) 

wage rigidities and labor adjustment costs, indicating that the negative effect of social security contributions on corporate 

debt issuance increases with firms’ labor market frictions. 

4.3.2. Firms’ labor intensity 

As social security contributions of employers are related to their gross payroll paid for employees and the SI Law is en-

acted to increase employee coverage, we expect a stronger relationship between social security contributions and corporate 

financing decisions in firms that hire more employees and that have a higher gross payroll. To test this conjecture, we divide

the full sample of firms into two groups based on whether the firm’s average labor intensity and labor expenses are above

or below their sample medians before 2011. Specifically, labor intensity is proxied by the ratio of the number of employees

to total assets, and labor expense is measured by the natural logarithm of gross payroll. We then repeat the estimation of

Eq. (1) separately for each group of firms, and columns 1–4 of Table 6 report the estimation results. 

We find that the coefficients of the interaction term are larger and significant for firms with above-median labor intensity 

and labor expenses, as shown in columns 1 and 3, whereas the coefficients are smaller and insignificant for firms with a

lower level of labor intensity or labor expenses. These results imply that the negative effect of social security contributions 
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on corporate capital structure is stronger in labor-intensive firms where the labor force is an especially important component 

of the production process. 

4.3.3. Firms’ initial financial health status 

In this study, we argue that increasing social security contributions play a critical role in corporate financing decisions 

through the financial distress channel. However, the probability of becoming financially distressed depends on the initial 

financial health status of firms ( Cui et al., 2018 ). Specifically, when the initial risk of financial distress is low, an increase in

social security contributions may lead to only a small change in the probability of financial distress. On the contrary, when

the risk is high, the same increase is likely to raise the probability of financial distress substantially. Therefore, we expect 

a stronger relationship between social security contributions and corporate financing decisions in firms with poor financial 

status. 

To test this prediction, we classify the sample of firms into two subsamples based on whether their average operat- 

ing leverage is above or below the sample median before 2011. Specifically, consistent with the existing literature (e.g., 

Eisfeldt and Papanikolaou, 2013 ; Serfling, 2016 ; Cui et al., 2018 ), operating leverage is defined as the elasticity of operating

income with respect to sales, which is measured by the change in the natural logarithm of earnings before interest and

taxes relative to that in the natural logarithm of total sales. 

We test Eq. (1) separately for each subsample of firms, and the results are presented in columns 5 and 6 of Table 6 . The

coefficient of the interaction term is larger (smaller) and significant (insignificant) in the subsample with a high (low) initial 

operating leverage, as shown in column 5 (6). This finding implies that the negative impact of increasing social security 

contributions on corporate capital structure is disproportionately stronger for financially unhealthier firms, confirming the 

prediction of this study. 

4.3.4. Firms’ financial constraints 

There is a widespread view that one key determinant of firm growth and survival is the status of financial constraints

(e.g., Cooley and Quadrini, 2001 ; Clementi and Hopenhayn, 2006 ; Tamayo, 2017 ). When faced with negative economic 

shocks, financially unconstrained firms can mitigate the risk of financial distress by raising external financing, but it is 

unlikely that financially constrained firms would do so. Therefore, we might expect that firms with greater financial con- 

straints are likely to be more sensitive to increased social security contributions when making financing decisions. To test 

this prediction, the full sample of firms is classified into two subsamples based on the status of financial constraints, which

is measured by four proxies (i.e., ownership, dividend policy, the KZ index, and the SA index). 

Given that state-owned enterprises (SOEs) in China have better access to credit markets that are under the control of 

governments at different levels ( Song et al., 2011 ) than non-SOE enterprises do, the first proxy for the financial constraint

is defined as the firm’s ownership. SOEs are sorted into the unconstrained group, whereas non-SOEs are treated as the 

constrained group. 6 Moreover, given that financially constrained firms are more likely to retain all of the after-tax profits, the 

second proxy for the financial constraint is the firm’s dividend policy (e.g., Almeida et al., 2004 ; Agrawal and Matsa, 2013 ). 

The unconstrained group consists of firms that distributed some dividends before 2011, whereas the constrained group 

did not distribute any dividends in the same period. More importantly, we also calculate the index using the formula pro-

posed by Kaplan and Zingales (1997 , KZ index) as well as Hadlock and Pierce (2010 , SA index) for firms over time. 7 A firm

is sorted into the unconstrained (constrained) group if the mean value of its KZ or SA index is below (above) the sample

median before 2011. We repeat DID regression (1) separately for each group of firms. 

Table 7 summarizes the estimation results. The negative link between increased social security contributions and corpo- 

rate capital structure is stronger for firms faced with tighter financial constraints, as evidenced by the significant (insignifi- 

cant) and larger (smaller) coefficients of the interaction term in the first column for all panels. 

4.3.5. Regional characteristics 

In addition to the previous heterogeneity analysis across firm characteristics, we also investigate how the effect of social 

security contributions on corporate financing decisions varies with regional macroeconomic conditions. 

First, because the income of a firm’s customers determines its ability to transfer the increased labor costs intermediately 

and the extent to which it could do so ( Chava et al., 2019 ), we expect a more sensitive response of firms located in under-

developed regions to increased social security contributions than those located in developed regions. To test this prediction, 

given the stylized fact that provinces located in the eastern region are more developed in China ( Liu and Zhang, 2020 ), the

full sample of firms is divided into two subsamples based on their geographic locations. 8 We then repeat DID regression

(1) separately for each subsample of firms, and columns 1 and 2 of Table 8 provide the estimation results. The coefficient

of the interaction term is larger and significant in non-eastern regions, as shown in column 2, whereas it is close to zero

and insignificant in eastern regions. These results indicate that firms located in low-income regions are more affected by 

increasing social security contributions when making financing decisions. 

Second, the development of the financial system determines the access of firms to external financing (e.g., Levine and 

Zervos, 1998 ; Beck et al., 20 0 0 ), which, in turn, shapes their ability to absorb the negative financial shock caused by an
6 The mean values of the treatment variable for SOEs and non-SOEs are 15.3% and 10.8%, respectively, implying that SOEs are initially more compliant 

with the legal contribution value and thus, should have a weaker impact than non-SOEs following the enactment of the SI Law. Hence, the different 

findings for SOEs and non-SOEs may also be driven by their initial compliance rates in addition to financial constraints. However, the results using the 
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Table 7 

Heterogeneity analysis: The key role of firms’ financial constraints. 

Variable 

Panel A: Ownership Panel B: Dividend policy Panel C: KZ index Panel D: SA index 

Non-SOEs SOEs No Yes High Low High Low 

(1) (2) (3) (4) (5) (6) (7) (8) 

Treat × Post 0.3890 ∗∗∗ 0.2096 0.3090 ∗∗ 0.1521 0.4084 ∗∗∗ 0.0420 0.3843 ∗∗∗ 0.1671 

(0.1475) (0.1299) (0.1431) (0.1211) (0.1235) (0.1296) (0.1304) (0.1233) 

Baseline controls Yes Yes Yes Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 9903 9032 7540 11,395 9984 8951 9090 9845 

Adjusted R 2 0.4190 0.5240 0.4473 0.4593 0.4686 0.4364 0.4835 0.4342 

Number of firms 1177 982 1468 1952 1025 962 966 1012 

Note: The dependent variable is measured by the ratio of the net change in total debt to lagged total assets. Specifically, a firm’s 

financial constraints are measured by four different proxies, namely, ownership, dividend, the KZ index, and the SA index. In 

Panel A, SOEs are classified into the unconstrained group, while non-SOEs are classified into the constrained group. In Panel 

B, a firm is classified into the unconstrained group if it distributes some dividends before 2011 (denoted by Yes), and into the 

constrained group if it does not distribute any dividend before 2011 (denoted by No). In Panel C, the KZ index is calculated using 

the formula proposed by Kaplan and Zingales (1997) for each firm over time, and a firm is classified into the unconstrained 

(constrained) group if its mean of the KZ index is below (above) the sample median before 2011. In Panel D, the SA index is 

computed using the formula proposed by Hadlock and Pierce (2010) for each firm over time, and a firm is classified into the 

unconstrained (constrained) group if its mean of the SA index is below (above) the sample median before 2011. All standard 

errors in parentheses are clustered at the firm level. Other variable definitions are shown in Table A1 . ∗ , ∗∗ , and ∗∗∗ denote 

significance at the 10%, 5%, and 1% levels, respectively. 

Table 8 

Heterogeneity analysis: The key role of regions’ characteristics. 

Variable 

Panel A: Geographic location Panel B: Bank density Panel C: Fiscal pressure 

Eastern Non-Eastern High Low High Low 

(1) (2) (3) (4) (5) (6) 

Treat × Post −0.0297 0.6452 ∗∗∗ 0.1676 0.4721 ∗∗∗ 0.4846 ∗∗∗ 0.1839 

(0.1038) (0.1652) (0.1864) (0.1531) (0.1272) (0.2856) 

Baseline controls Yes Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes Yes 

Observations 11,545 7390 5816 7455 9722 3549 

Adjusted R 2 0.4294 0.4623 0.4961 0.4585 0.4537 0.5361 

Number of firms 1224 745 607 762 997 372 

Note: The dependent variable is measured by the ratio of the net change in total debt to lagged total assets. 

In Panel A, firms are classified into two groups by geographic locations, namely, the eastern and non-eastern 

regions. In Panel B, firms are classified into two groups by bank density, which is measured by the ratio 

of commercial bank branches per 10,0 0 0 population. In Panel C, firms are classified into two groups by 

fiscal pressure, which is measured by the gap of fiscal expenditures minus fiscal revenues relative to GDP. 

Specifically, a firm is sorted into the high (low) group if the region has an average bank density or fiscal 

pressure above (below) the sample median before 2011. All standard errors in parentheses are clustered at 

the firm level. Other variable definitions are shown in Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 

5%, and 1% levels, respectively. 

 

increase in social security contributions. Thus, we expect a smaller effect of social security contributions on corporate fi- 

nancing decisions in regions with a developed financial system. To test this argument, considering that China’s financial 

system is bank-based, bank density is employed to measure financial development at the prefecture city level. Consistent 

with Degryse and Ongena (2005) and Benfratello et al. (2008) , bank density is defined as the ratio of commercial bank
dividend policy, the KZ index and the SA index across firms again confirm the importance of firms’ financial constraints in the nexus between social 

security contributions and financing decisions. 
7 The KZ formula is KZ = −1 . 002 × CashF low + 0 . 283 × Tobinq ′ s Q + 3 . 139 × Le v erage − 39 . 368 × Di v id end s − 1 . 315 × CashHoldings , and the SA formula 

is SA = −0 . 737 × Size + 0 . 043 × Siz e 2 − 0 . 040 × Age . Both proxies are negatively related to the likelihood that a firm becomes financially constrained. To 

compute the KZ and SA indexes, we employ the original variable definitions of Kapan and Zingales (1997) and Hadlock and Pierce (2010) , respectively. 
8 The eastern region consists of 10 mainland provinces (i.e., Beijing, Shanghai, Tianjin, Guangdong, Shandong, Zhejiang, Hebei, Fujian, Jiangsu, and 

Hainan), while the non-eastern regions consist of the other mainland provinces. 
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branches per 10,0 0 0 population. 9 We then split the sample into two groups based on whether a prefecture city’s average

bank density is above or below the sample median before 2011 and tests Eq. (1) for each group of firms. The estimation

results are presented in columns 3 and 4 of Table 8 . The coefficient of the interaction term is smaller and insignificant in

the group with high bank density, as shown in column 3. However, a larger and significant coefficient for cities with low

bank density suggests that firms located in regions with less developed financial systems are more sensitive to increased 

social security contributions when adjusting their capital structure. 

Third, similar to tax competition between jurisdictions, local governments’ incentives to monitor the enforcement of 

social security contributions are generally undermined to attract more investors. Nonetheless, local governments are re- 

sponsible for the deficit of social security funds and need to solve the issue via transferring fiscal revenues, leading them to

strengthen enforcement efforts when suffering from a fiscal squeeze. Using the abolition of the agricultural tax in China as 

a natural experiment, Chen (2017) verifies the above logic for value-added tax enforcement. Therefore, we expect a stronger 

link between social security contributions and corporate financial decisions in regions under greater fiscal pressure. 

To test this conjecture, we define the fiscal deficit of a prefecture city as the gap between fiscal expenditures and fiscal

revenues as a proportion of GDP 10 and classify the full sample of firms into two subsamples based on whether a city’s

average fiscal deficit is above or below the sample median before 2011. DID regression (1) is repeated separately for each

subsample of firms and the estimation results are reported in columns 5 and 6 of Table 8 . The coefficient of the interaction

term is larger (smaller) and significant (insignificant) in the subsample with a severe (slight) fiscal deficit, as shown in 

column 5 (6), which implies that increased social security contributions have a stronger negative effect on debt issuance for 

firms located in regions with greater fiscal pressure. 

5. Mechanism tests and alternative explanations 

5.1. Mechanism tests 

The estimation results from the analysis presented in Section 4 are consistent with the hypothesis that more social 

security contributions result in a reduction of debt issuance in firms’ capital structure. However, no evidence is provided 

for the financial distress channel, which is emphasized in the hypothesis. To fill this gap, we next investigate whether the

probability of becoming financially distressed increases after the enactment of the SI Law. 11 

To this end, and following previous studies (e.g., Cao, 2015 ; Serfling, 2016 ; Cui et al., 2018 ), we employ operating leverage

to measure a firm’s financial distress risk because it is positively related to the default probability (e.g., Carlson et al., 2004 ;

Chen et al., 2019 ). Operating leverage is defined as the elasticity of operating income with respect to sales; a larger value

means a greater percentage change in earnings for a given percentage change in sales. Similar to Eisfeldt and Papaniko-

laou (2013) , Serfling (2016) , and Cui et al. (2018) , we estimate the following model: 

�l nEbi t ipkt = α + ϑ 1 �l nSal e s ipkt × P os t t + ϑ 2 �LnSale s ipkt 

+ βX it + μi + δpt + ϕ kt + ε ipkt , 
(3) 

where the dependent variable �lnEbi t ipkt is the change in the natural logarithm of earnings before interest and taxes; the 

explanatory variable �l nSal e s ipkt is the change in the natural logarithm of total sales; and the measure of other variables are

the same as in the specification (1). The coefficient of interest is ϑ 1 , which captures the effect of social security contributions

on a firm’s operating leverage. 

Column 1 of Table 9 reports the estimation result. The interaction term is positive and statistically significant at the 

5% level, indicating that the enactment of the SI Law increases the sensitivity of changes in earnings before interest and

taxes to changes in sales. Specifically, the estimated coefficients show that a 1% decrease in sales is associated with a 0.52%

decrease in earnings before interest and taxes before 2011, and after the enactment of the SI Law, the elasticity increases by

an additional 0.15%. Hence, the SI Law increases firms’ operating leverage by 29.8% (0.154/0.515) on average, supporting our 

argument that an increase in social security contributions leads to a higher probability of becoming financially distressed. 

To further test whether operating leverage increases more for high shock firms than low shock firms, columns 2 and 

3 provide the subsample estimates. From the estimated coefficients, the earnings–sales elasticity of low shock firms is 0.47 

before 2011, while that of high shock firms is 0.56. The results demonstrate that those firms more exposed to the SI Law have

a greater initial operating leverage, indicating a higher risk of becoming financially distressed. Meanwhile, the interaction 

term in the regression of high shock firms (0.20) is larger than that of low shock firms (0.14), meaning that a relatively

higher increase in operating leverage occurs for high shock firms following the enactment of the SI Law. More importantly, 

although the difference is insignificant, given that high shock firms have a larger initial operating leverage, the same increase 

in their operating leverage would make them suffer from higher financial distress risk than low shock firms after 2011. 
9 We manually collect the original data of commercial bank branches from the website of the People’s Bank of China and aggregate the number of bank 

branches at the prefecture city level. 
10 The original data of fiscal deficit are obtained from the City Statistical Yearbook of China . 
11 Besides the risk of financial distress, it would be useful to explore the effect of the SI Law on the cost of financial distress. Davydenko et al. (2012) pro- 

pose a novel method of extracting the cost of default from the change in the market value of a firm’s assets upon default. Even though we manually collect 

the default information on each item of bank loans using the financial reports of listed companies, the detailed timing of firms’ default events is inaccessi- 

ble. The data unavailability means that we cannot estimate the cost of financial distress based on the market-based approach of Davydenko et al. (2012) in 

our case. 831 



G. Liu, Y. Liu, C. Zhang et al. Journal of Economic Behavior and Organization 190 (2021) 816–837 

Table 9 

Mechanism tests. 

Variable 

Panel A: Operating leverage 

Panel B: Bank 

credit default risk 

Panel C: Profitability 

variability 

Panel D: Trade 

credit supply 

Full sample Low shock firms High shock firms 

(4) (5) (6) 
(1) (2) (3) 

� lnSale × Post 0.1536 ∗∗ 0.1444 ∗ 0.2002 ∗∗

(0.0597) (0.0764) (0.0855) 

� lnSale 0.5152 ∗∗∗ 0.4742 ∗∗∗ 0.5601 ∗∗∗

(0.0775) (0.1003) (0.1131) 

Treat × Post −0.3061 ∗∗ −0.0852 ∗∗∗ 0.0714 ∗∗∗

(0.1239) (0.0252) (0.0208) 

Baseline controls Yes Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes Yes 

Observations 19,927 12,073 7854 18,937 18,894 18,830 

Adjusted R 2 0.4337 0.4609 0.4924 0.1355 0.2287 0.3448 

Number of firms 3324 2345 979 1.969 1968 1967 

Note: Panel A investigates the operating leverage channel, which is measured by the elasticity of operating income with respect to sales. Specifically, 

the dependent variable is the change in the natural logarithm of earnings before interest and taxes ( � lnEbit ), and the key explanatory variable is 

the interaction term of the enactment of the SI Law ( Post ) and the change in the natural logarithm of sales revenues ( � lnSale ). Columns 1–3 are the 

estimates for the full sample and low and high shock firms, where a firm is classified into the low (high) shock group if its initial social security 

contribution rate is above (below) the sample median. Panel B investigates the bank credit default risk channel, and the dependent variable is defined 

as a dummy variable ( Bcd ), set as 1 for loan arrears and 0 otherwise. Panel C investigates the profitability variability channel, and the dependent 

variable is measured by the absolute value of the change in return on assets ( � Roa ). Panel D investigates the trade credit supply channel, and the 

dependent variable is measured by the ratio of the change in account receivables to lagged total assets ( Arg ). All standard errors in parentheses 

are clustered at the firm level. Other variable definitions are shown in Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, 

respectively. 

 

 

 

 

 

 

 

 

 

These findings are consistent with the non-linear relationship between a firm’s financial health status and the probability of 

becoming financially distressed, as shown in columns 5 and 6 of Table 6 . 

Furthermore, if the enactment of the SI Law increases a firm’s financial distress risk, it should be positively related to

the default probability of bank loans ( Favilukis et al., 2020 ). To test this theoretical prediction, we manually collect the

specific information on each item of bank loans using the financial reports of listed companies. Then, we define a dummy

variable for a firm’s bank credit default risk, set as 1 for loan arrears and 0 otherwise, and Panel B of Table 9 reports the

estimation results. The interaction term is negative and statistically significant, which indicates that increasing social security 

contributions are positively associated with the default probability of a firm’s bank loans, which supports the financial 

distress channel. 

Besides the direct tests of the financial distress channel by estimating the regressions of operating leverage and bank 

credit default risk, we also conduct two indirect tests from the perspectives of profitability variability and trade credit sup- 

ply. On the one hand, Serfling (2016) argues that a firm’s profitability tends to be more volatile as its operating leverage

increases. To test this argument, we measure a firm’s profitability variability by the absolute value of the year-over-year 

change in return on assets 12 and then re-estimate Eq. (1) using profitability variability as the dependent variable. Panel C 

of Table 9 reports the estimation result. The negative and statistically significant interaction term suggests that increasing 

social security contributions increase the absolute value of the 1-year change in a firm’s profitability, which is consistent 

with the positive effect on operating leverage. 

On the other hand, theories of trade credit declare that suppliers’ characteristics are key determinants of credit contracts 

(e.g., Petersen and Rajan, 1997 ; Cunat, 2007 ; Klapper et al., 2012 ). In particular, the seminal work of Klapper et al. (2012) em-

phasize that the choice of credit terms is influenced by suppliers’ demand for limiting financial risks. For example, riskier 

buyers are offered discounts to repay early. Therefore, when firms suffer from higher financial risk, they should have fewer 

incentives to supply trade credit. To test this prediction, we use the ratio of the change in account receivables to lagged total

assets to proxy for a firm’s trade credit supply, which is then used as the dependent variable in Eq. (1) . The significantly

positive coefficient of the interaction term shown in Panel D of Table 9 suggests that increasing social security contributions 

decrease the supply of trade credit. Overall, the results in Table 9 are consistent with the financial distress channel whereby

increasing social security contributions increase corporate operating leverage. 
12 With respect to profitability variability, most previous studies commonly employ the volatility of profitability over several consecutive years. Because 

this definition uses overlapping data, it is problematic when conducting the DID specification for estimating the average treatment effect ( Serfling, 2016 ). 
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Table 10 

Excluding other motivations of firms. 

Variable 

Panel A: Labor employment Panel B: Real investment Panel C: Gross payroll Panel D: Tax shields Panel E: All 

(1) (2) (3) (4) (5) 

Treat × Post 0.2140 ∗∗ 0.2099 ∗∗ 0.2271 ∗∗∗ 0.3038 ∗∗∗ 0.2097 ∗∗

(0.0837) (0.0858) (0.0877) (0.1021) (0.0951) 

� Emp 0.1868 ∗∗∗ 0.1157 ∗∗∗

(0.0115) (0.0128) 

Inv 0.6742 ∗∗∗ 0.5466 ∗∗∗

(0.0520) (0.0614) 

� Wage 0.1739 ∗∗∗ 0.0921 ∗∗∗

(0.0136) (0.0151) 

Taxs 0.4366 ∗∗∗ 0.2395 ∗∗∗

(0.0346) (0.0347) 

Baseline controls Yes Yes Yes Yes Yes 

Firm FE Yes Yes Yes Yes Yes 

Industry-year FE Yes Yes Yes Yes Yes 

Province-year FE Yes Yes Yes Yes Yes 

Observations 18,894 18,920 16,845 13,840 13,754 

Adjusted R 2 0.4511 0.4274 0.4583 0.4778 0.5106 

Number of firms 1968 1969 1967 1953 1952 

Note: The dependent variable is measured by the ratio of the net change in total debt to lagged total assets. To exclude the labor employment 

explanation, Panel A includes labor employment growth ( � Emp ) measured by the change in the natural logarithm of the number of employees. 

To exclude the real investment explanation, Panel B includes real investment ( Inv ) measured by the ratio of fixed, intangible, and other long- 

term assets expenditure to total assets. To exclude the gross payroll explanation, Panel C includes gross payroll growth ( � Wage ) measured by the 

change in the natural logarithm of gross payroll. To exclude the tax shield explanation, Panel D includes the ratio of the change in social security 

contributions to the sum of lagged total debt and social security contributions ( Taxs ). Panel E considers all four explanations. All standard errors in 

parentheses are clustered at the firm level. Other variable definitions are shown in Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 

1% levels, respectively. 

 

 

 

 

 

 

 

 

 

5.2. Alternative explanations 

Although our findings verify that more social security contributions reduce firms’ debt issuance by raising the probability 

of financial distress, there are several alternative potential explanations. For example, a lower level of leverage could result 

from (i) a reduction of debt tax shield benefits, (ii) decreased financing demand, or (iii) reduced credit supply due to wors-

ening operating performance with more social security contributions. Firms could also lower their leverage to mitigate the 

increased labor costs, or strategically maintain their bargaining position with employees. Finally, social security contribu- 

tions for employees also have a tax shield effect, indicating a substitution relationship between social security contributions 

and debt. In this subsection, we test whether the results are robust after excluding these explanations. 

5.2.1. Firms’ other motivations 

Our findings are most likely to be driven by firms’ other motivations after the enactment of the SI Law. On the one

hand, as an important component of labor costs, more social security contributions could impede corporate investment 

and employment (e.g., Rauh, 2006 ; Kugler and Kugler, 2009 ; Sasaki, 2015 ; Chaudhry et al., 2017 ) and cause liquidity and

performance to deteriorate (e.g., Li and Wu, 2011 ; Phan and Hedge, 2013 ). According to the traditional tradeoff theory of

capital structure, these negative impacts on firm performance reduce the value obtained from debt tax shields, leading 

firms to lower leverage. At the same time, firms might not need to borrow as much to fund inputs, including labor expenses

and investment. Therefore, the decreased proportion of debt in capital structure associated with increasing social security 

contributions may reflect changes in firm performance and expansion speed. 

To exclude alternative explanations, we first examine how social security contributions affect operating performance. 

Using DID specification (1), we consider the following dependent variables: (i) labor employment growth, measured by the 

change in the natural logarithm of the number of employees; (ii) investment, measured by the ratio of expenditure on fixed,

intangible, and other long-term assets to that on total assets; and (iii) profitability, measured by return on assets. The results

are reported in Table A3 . We find that the interaction term is significantly positive in all regressions, indicating that firm

performance worsens as social security contributions rise. 

Next, we introduce the above-mentioned three measures of firm performance in DID specification (1). Given that the 

baseline results already control for profitability, columns 1 and 2 of Table 10 provide only the estimation results accounting 

for labor employment growth and investment, respectively. The interaction term remains significantly positive, suggesting 

that the observed reduction of debt issuance in firms’ capital structure after the enactment of the SI Law in 2011 is not

attributable to an operating performance effect. 

However, firms may adjust capital structure to partially mitigate the increased labor costs caused by increasing social 

security contributions. First, one important component of an individual’s wage is compensating wage differentials for un- 
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employment risk (e.g., Topel, 1984 ; Li, 1986 ; Hamermesh and Wolfe, 1990 ). Considering that distressed firms are generally

forced to retrench employees to cover cash flow shortfalls (e.g., Ofek, 1993 ; Kang and Shivdasani, 1997 ), firms may lower

leverage to decrease the likelihood of financial distress and the related compensating wage differentials (e.g., Berk et al., 

2010 ; Agrawal and Matsa, 2013 ; Kim, 2020 ). 

Second, the capital structure can be a strategic variable for firms to maintain their bargaining position with employees 

(e.g., Bronars and Deere, 1991 ; Matsa, 2010 ). If an employee’s wage bargaining incentive declines with increasing social

security contributions, it is likely for firms to be more conservative in their choice of leverage in the worker–employer 

bargaining environment. 13 Therefore, the debt conservatism associated with increasing social security contributions may 

reflect the change in a firm’s desire to control labor expenses. 

To address this concern, we introduce gross payroll growth—measured as the change in the natural logarithm of 

gross payroll—in DID specification (1), and column 3 of Table 10 provides the estimation result. The interaction term is 

still significantly positive, indicating that the negative effect of increasing social security contributions on corporate cap- 

ital structure is not driven by a firm’s strategic leverage choice. This result is consistent with several previous studies. 

Graham and Harvey (2001) point out that few firms maintain a tougher bargaining stance with employees via raising lever- 

age, and Agrawal and Matsa (2013) find that unionization does not matter for the relationship between unemployment 

insurance and leverage. 

Furthermore, according to the 2008 Regulation on the Implementation of the Enterprise Income Tax Law of China , social se-

curity contributions can be deducted from a firm’s earnings before taxes in China. Therefore, besides the impact on financial 

distress risk, social security contributions for employees also have a tax shield effect, revealing that there is a substitution 

relationship between social security contributions and debt (e.g., Shivdasani and Stefanescu, 2010 ; Bartram, 2016 ). In other 

words, the reduction of debt in capital structure after the enactment of the SI Law may be ascribed to the tax shield func-

tion of social security contributions. To account for this explanation, the tax shield benefits of social security contributions, 

defined as the ratio of the change in social security contributions to the sum of lagged interest expense and lagged social

security contributions, are included as the dependent variable in Eq. (1) . The results reported in column 4 of Table 10 show

that the linkage between social security contributions and capital structure is not affected by the tax shield effect. 

Finally, we control for all the above-mentioned alternative explanations at the same time, and column 5 of Table 10 pro-

vides the estimation result. Similar to columns 1 to 4, the interaction term is still positive and statistically significant at

the 5% level. More importantly, as Table 10 shows, its coefficient ranges from 0.210 to 0.304, which is close to the baseline

result (0.257) shown in column 3 of Table 3 . Overall, we conclude that the negative effect of increasing social security con-

tributions on corporate capital structure is driven mainly by the financial distress channel rather than other motivations of 

the firm. 

5.2.2. Creditors’ strategic behaviors 

A further possibility is that capital suppliers may reduce credit contracts because of the deteriorating operating perfor- 

mance caused by increasing social security contributions. This is especially the case in China, where the financial system 

is bank-based and most of a firm’s credits are from banks rather than other players in the financial sector. If this hypoth-

esis is true, given that banks have a comparative advantage in issuing short-term debt ( Fan et al., 2012 ), it is more likely

that banks would reduce long-term debt contracts. By contrast, as short-term debt is positively correlated with exposure to 

credit and liquidity shocks (e.g., Diamond, 1991 ; Custodio et al., 2013 ), firms should decrease short-term debt if the financial

distress hypothesis holds. As shown in Panel B of Table 3 , the negative effect of social security contributions on corporate

capital structure mainly comes from short-term debt rather than long-term debt. Thus, we conclude that creditors’ strategic 

behavior is unable to explain our findings. 

6. Conclusion 

We study the capital structure implications of social security contributions using a comprehensive sample of Chinese 

companies. To identify causality, we exploit the implementation of China’s SI Law in 2011, which aimed to increase the 

compliance of employers. After the enactment of the SI Law, firms with a low initial contribution rate suffer from more

increases in social security contributions to satisfy the legal rate. Using a DID framework, we compare changes in debt 

issuance of firms with different initial contribution rates before and after the enactment of the SI Law. Specifically, the esti-

mation uses two-dimensional variations: initial social security contribution rates across firms (i.e., high relative to low) and 

year (i.e., before and after 2011). We find that firms choose more conservative financing decisions to mitigate the negative 

shock of the enactment of the SI Law. 

A variety of robustness checks confirm the results that more social security contributions cause firms to issue less debt 

in their capital structure. Specifically, total debt issuance decreases by 26% on average because of the SI Law. Further analysis

suggests that the effect varies across firms and areas: it mainly appears in firms with more severe labor market frictions,

greater labor intensity, unhealthier financial status, and tighter financial constraints, and in low-income areas with less de- 

veloped financial systems and greater fiscal pressure. These findings are consistent with the hypothesis that more social 
13 Nielsen and Smyth (2008) find that 18.9% of the compliance cost is shifted back to employees in the form of lower wages, suggesting that the labor 

costs of firms increase with social security contributions in China. Thus, if debt issuance is used to improve firms’ bargaining power with employees, they 

would increase capital structure. 
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security contributions reduce firms’ debt issuance by raising the probability of financial distress. Moreover, we verify the 

financial distress channel by showing that firms’ operating leverage, bank credit default risk, and profitability volatility in- 

crease while the supply of trade credit decreases after the enactment of the SI Law. Finally, we exclude several alternative

explanations associated with the negative relationship between social security contributions and firms’ propensity to issue 

debt, such as firms’ other motivations (e.g., decreased expansion, strategic leverage, and tax shield benefits of social security 

contributions) and creditors’ strategic behavior. 

Given that it is unlikely for firms to completely absorb the increased cost of labor due to an increase in social security

contributions, this study suggests that firms would experience a higher probability of financial distress and ultimately have a 

lower proportion of debt in their capital structure. In other words, with greater compliance by employers with social security 

obligations to protect workers’ rights, the SI Law not only lowers firms’ expansion rate but also has a significantly negative

impact on their financing decisions. Since more social security contributions may lead firms to be financially distressed or 

even to default in extreme cases, policymakers should consider this outcome when evaluating the overall effects of social 

security contributions. 
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Appendix 

Table A1 , A2 , A3 
Table A1 

Description and definition of key variables. 

Variable Description Definition 

Debt Total debt issuance Net change in total debt, normalized by lagged total assets 

Ldebt Long-term debt issuance Net change in long-term debt, normalized by lagged total assets 

Sdebt Short-term debt issuance Net change in short-term debt, normalized by lagged total assets 

Sscr Social security contribution rate Ratio of social security contributions over lagged gross payroll 

Treat Treatment variable Initial social security contribution rate before 2011 

Post Enactment of the SI Law Dummy variable that equals 1 after 2010 and 0 otherwise 

Size Firm’s size Natural logarithm of total assets 

Age Firm’s age Number of years since the firm was established 

Roa Return on assets Ratio of net profits over total assets 

Tag Tangible assets Net stock of fixed assets, normalized by total assets 

Cfo Cash flow Operating cash flow, normalized by total assets 

Growth Sales growth Growth rate of sales revenues 

Table A2 

Robustness checks using the level of debt as the dependent variable. 

Variable 

Panel A: Capital structure Panel B: Debt maturity structure 

Total debt ( Debt ) Long-term debt ( Ldebt ) Short-term debt ( Sdebt ) 

(1) (2) (3) 

Treat × Post 0.2848 ∗∗ 0.0493 0.1914 ∗

(0.1382) (0.0405) (0.1122) 

Baseline controls Yes Yes Yes 

Firm FE Yes Yes Yes 

Industry-year FE Yes Yes Yes 

Province-year FE Yes Yes Yes 

Observations 18,894 18,002 18,894 

Adjusted R 2 0.3859 0.2433 0.3482 

Number of firms 1968 1966 1968 

Note: In Panel A, the dependent variable is total debt issuance ( Debt ) measured by the ratio of total debt 

to lagged total assets. In Panel B, the dependent variable in column 2 is long-term debt issuance ( Ldebt ) 

measured by the ratio of long-term debt to lagged total assets, whereas the dependent variable in column 

3 is short-term debt issuance ( Sdebt ) measured by the ratio of short-term debt to lagged total assets. All 

standard errors in parentheses are clustered at the firm level. Other variable definitions are shown in 

Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively. 
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Table A3 

Social security contributions and firms’ operating performance. 

Variable 

Panel A: Labor employment Panel B: Real investment Panel C: Profitability 

(1) (2) (3) 

Treat × Post 0.2370 ∗∗ 0.0645 ∗∗∗ 0.0939 ∗∗∗

(0.1041) (0.0224) (0.0309) 

Baseline controls Yes Yes Yes 

Firm FE Yes Yes Yes 

Industry-year FE Yes Yes Yes 

Province-year FE Yes Yes Yes 

Observations 18,896 18,922 18,937 

Adjusted R 2 0.2304 0.2294 0.2076 

Number of firms 1968 1969 1969 

Note: Panel A is labor employment growth ( � Emp ) measured by the change in the natural logarithm of the 

number of employees. Panel B is real investment ( Inv ) measured by the ratio of fixed, intangible, and other 

long-term assets expenditure to total assets. Panel C is profitability ( Roa ) measured by return on assets. 

All standard errors in parentheses are clustered at the firm level. Other variable definitions are shown in 

Table A1 . ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% levels, respectively. 
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