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Abstract: To investigate the impact of deleveraging policy on corporate performance, financial data for 2452 listed companies in
China's A-shares and Hong Kong shares were examined in this article. Using a difference-in-differences estimation model and a
quasi-natural experiment in China, we find that deleveraging policy has an inhibiting effect on the corporate performance of mainland
enterprises. In terms of the inhibiting effect, private firms suffered more than state-owned enterprises (SOEs). A liquidity-corporate
performance model is also being developed to investigate the mechanism of the inhibiting effect of deleveraging policy on corporate
performance. The findings show that the deleveraging policy harms corporate performance by reducing firm liquidity.
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Introduction

Following the 2008 financial crisis, China began a process of credit expansion and increased leverage in order to stimulate
economic development. In 2015, China shifted policy focus by implementing the supply-side structural reform (SSSR), which has five
goals: reducing excess industrial capacity, reducing enterprise leverage, de-stocking property inventories, bringing down costs, and
beating economic weaknesses, with the deleveraging policy being highlighted. Using data from China, we investigated whether the
deleveraging policy can effectively improve the performance of listed companies in the short term.

This paper focuses on China because of its unique institutional environment and large number of SOEs. Because SOEs have
easier access to bank loans and other financing resources than non-state-owned enterprises (non-SOEs), they have received different
incentives to deleverage (Lai et al., 2020). According to financial flexibility-based capital structure theories, firms prefer to avoid
permanently high leverage in order to have unused debt capacity in the future. Unfortunately, there is little evidence that firms
deleveraged to conservative leverage for reasons other than financial flexibility (Harry et al., 2018). Prior to China's SSSR, the
leverage ratio of SOEs was higher than that of non-SOEs. After three years, the deleveraging policy has achieved remarkable results in
which the leverage ratio of government and enterprise sectors. As reported by China’s National Bureau of Statistics, the debt-to-asset
ratio of non-financial SOEs was 66.3%, 66.1%, 65.9%, respectively, from 2015 to 2017.

Several empirical studies have found a negative relationship between leverage and performance (Gonzalez, 2013; Liu and Liu,
2019). This also supports the research conclusion that deviations from optimal capital structure reduce firm value (Harford et al., 2009).
There are two major trends in China's deleveraging research. First, qualitative methods are used to discuss the adaptability and
effectiveness of deleveraging policies (Wang et al., 2018). Second, quantitative methods are used to empirically investigate the impact
of deleveraging policy on the financial sector and corporate capital structure (Shen et al., 2021). However, empirical research on the

relationship between deleveraging policy and corporate performance using enterprise-level data is still needed. Several studies have
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found that firms of varying opacity have varying success rates of investment projects, resulting in a wide range of performance
(Detthamrong et al., 2017).

Based on enterprise-level data, did the deleveraging policy improve or worsen corporate performance? How does the
deleveraging policy affect corporate performance? What's the distinction between SOES and non-SOEs? In response to the
aforementioned issues, this paper's marginal contribution is as follows. To begin, deleveraging policy is treated as a quasi-natural
experiment, and the difference-in-differences model is used to investigate the impact of deleveraging policy on corporate performance.
The empirical findings show that implementing a deleveraging policy has a significant inhibiting effect on corporate performance,
which gradually decreases over time. Second, the mediation effect test confirmed that enterprise liquidity has a medium effect on the
relationship between deleveraging policy and corporate performance. Furthermore, difference analysis reveals that non-SOEs accepted

more inhibiting influence through policy implementation than SOEs.

1. Literature review and hypotheses
1.1 Leverage and corporate performance

The relationship between leverage and corporate performance has received a lot of attention. One of the tenets of modern finance
holds that different financing methods only affect the ratio of enterprise value between shareholders and creditors, not the total value of
the enterprise (Modigliani and Miller, 1958). However, some corporate finance scholars believe that leverage can improve corporate
performance (Gill et al, 2011; Tsuruta, 2015 ). They discover that debt improves strict supervision and control by creditors while
decreasing free cash flows over investing in low net present value projects. These findings support the agency theory of debt
hypothesis, which holds that higher leverage is associated with higher performance (Jensen and Meckling, 1976).

In contrast, some studies find a stronger negative relationship between leverage and corporate performance in small firms
(Tsuruta, 2016; Gharsalli, 2019). The greater their leverage, the greater their risk exposure. When the leverage ratio exceeds the
optimal capital structure, the enterprise's financial cost becomes too high, squeezing the profit space. According to capital structure
theories, firms adjust their leverage ratio to maintain financial flexibility (Denis; 2011). As a result, firms tend to deleverage after
maintaining high leverage for a long time in order to maintain good business performance.

The impact of deleveraging policy as a government intervention differs from enterprise-led deleveraging during a slowdown in
economic growth. According to research on the China asset bubble, deleveraging leads to lower asset prices, which discourages capital
holders from borrowing abroad and results in tighter currency flows (Chen et al., 2017). When the government enacts a deleveraging
policy, financial institutions raise lending rates in order to control the volume of loans, raising the cost of financing (Mei and Song,
2021). When property prices fall or liquidity dries up, highly indebted businesses rely on borrowing to repay their debts (Devlin and
Mckay, 2008; Sun, 2016). Most businesses passively reduce their credit scale and reduce their leverage ratio while financial
institutions raise their loan interest rate (Ji et al., 2017). When considering factors such as tax, information asymmetry, and transaction
cost, some researchers discover that enterprise value is influenced by its leverage ratio. According to Watts and Smith (1992), when
total debt is reduced, enterprises expand their investment scale rapidly, increasing their investment return rate. According to Qi et al.
(2018), deleveraging of over-indebted enterprises can significantly improve enterprise value. However, this conclusion was reached by
employing the OLS method, which is unreliable when applied to policy effect research. The following hypothesis is proposed:

Hypothesis 1: Deleveraging policies assist a small number of China's listed companies in improving corporate performance.

Differences of characteristics

The impact of policy implementation varies by enterprise. In the Chinese context, one of the important factors frequently
discussed in many scholars' researches is enterprise ownership. Because the banking and security sectors are dominated by
state-owned enterprises, Chinese SOEs frequently enjoy financing priority or preferential treatment (Allen et al., 2005; Chang et al.,
2014). Small and medium-sized non-SOEs face more financing constraints than SOEs due to differences in credit policies and
financing channels (Rao and Jiang, 2013). According to corporate life-cycle theory, the majority of Chinese non-SOEs are in the
developing stage, whereas many SOEs are mature firms. In comparison to mature firms, developing firms have lower debt capacity

and ability to repay debt, as well as lower earnings retention (Faff et al., 2016). Deleveraging policy alters the financing environment
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and has varying effects on enterprises with various ownership structures. With the implementation of the deleveraging policy, the
disadvantage of non-SOEs in obtaining financing will be exacerbated. The following hypothesis is proposed:

Hypothesis 2: The impact of deleveraging policy on non-SOEs is stronger than SOEs.

Role of corporate liquidity

Financial flexibility is a firm's ability to respond to unexpected changes in its cash flows or investment opportunity set, and it is
achieved through corporate liquidity, capital structure policy, and payout policy (Denis, 2011). Government financial policies are
implemented by transferring capital liquidity from the financial sector to the non-financial sector (Yang, 2018). The Chinese
government's deleveraging policy aims to tighten credit for firms in depressed industries or industries with excess capacity. Financial
institutions seek to recover loans from firms that lack government credit endorsement, particularly non-SOEs.

Once enterprises with a lack of financial flexibility are pushed out of the credit market, enterprise capital liquidity begins to
dwindle, and debt default is unavoidable (Jimenez et al, 2012). Financial flexibility determines capital structure stability, and capital
structure is closely related to corporate performance (Arindam and Nandita, 2016). The majority of Chinese firms' development is
based on traditional credit expansion and diversified management, which necessitates massive investment (Ongena et al, 2013). When
the supply of credit falls, enterprises that are heavily reliant on debt are impacted by liquidity transmission and reduce their investment
(Xiao et al, 2014). Some academics have demonstrated that enterprise investment behavior is highly related to performance (Shin and
Soenen, 1998). As a result, the following hypothesis must be tested in this paper.

Hypothesis 3: Deleveraging policies have an impact on corporate performance by decreasing corporate liquidity.

2. Data and variables
2.1 Data collection

From 2013 to 2017, the sample for this study was drawn from China's A shares and Hong Kong shares listed companies, with
listed companies in China's A shares serving as the treated group and listed companies in Hong Kong shares serving as the control
group. To create a better control group that is not affected by the deleveraging policy, we remove the Chinese red chips and other
Chinese companies that have Hong Kong shares and ensure that the rest of the companies are only Hong Kong or foreign companies.
In addition, during the data processing process, we eliminated financial listed companies, ST listed companies, and companies with
extreme values. Annual financial data for sample companies in China's A shares is obtained from the CSMAR and Wind databases,
while data for Hong Kong companies is obtained from the official website of the Hong Kong stock exchange and the WIND database.
For the companies in China's shares, we also consider whether the company is an SOE or a non-SOE. The total sample size is 2452,
with 1376 Chinese mainland listed companies and the remainder from Hong Kong. The Chinese sample consists of 550 SOEs and 826
non-SOEs.

3. Measures of relevant variables
3.1 Measure of dependent variable

Corporate performance. Tobin's Q value, ROE, and ROA are commonly used in existing literature to measure corporate
performance (Zhou et al, 2014; Cao and Wang, 2019). Tobin's Q value can not only effectively combine enterprise market data with
enterprise financial data, but it can also objectively assess the level of enterprise value growth from market value and enterprise profit.
Tobin's Q value, when compared to ROE and ROA, is a better indicator for measuring an enterprise's long-term performance (Yang,
2013). As a result, our measure is consistent with previous studies that use Tobin's Q value as a proxy variable to assess corporate
performance. The ratio of corporate assets to corporate market capitalization is equal to Tobin's Q value. In our econometric model, we

use the logarithm of Tobin's Q to represent the enterprise's performance level.

3.2 Measure of the independent variable

The impact of deleveraging policy. The independent variable is a dummy variable that equals 1 if the Chinese mainland

enterprises which affected by the deleveraging policy and 0 otherwise.

-50- Finance and Market



3.3 Measures of control variables

We also control some variables that may affect corporate performance of enterprises. Previous literature documents that corporate
performance is affected by firm size (Wang et al, 2019), asset-liability ratio, staff size, profitability, revenue, development speed,
cashability, inventory level, board governance capability, management incentive. Summary statistics of our main variables are reported
in Table 1.

Table 1 Statistical summary of main variables.

Variable Symbol Obs. Mean Std. Dev. Min Max
Corporate performance InTobinQ 12260 0.34 1.08 -4.10 591
firm size InTA 12260 3.12 1.82 -4.08 10.19
asset-liability ratio Cratio 12260 0.43 0.42 0.00 18.47
staff size InStaff 12260 7.23 1.80 0.00 12.93
profitability InProfit 12260 0.15 1.84 -7.44 7.08
revenue InSale 12260 238 1.87 -11.51 9.83
development speed RGrate 12260 0.52 6.00 -76.77 434.59
cashability InCA 12260 247 1.71 -4.39 9.29
inventory level InInventory 12260 0.77 2.31 -13.78 7.97
board governance capability InD_salary 12260 4.09 2.01 -1.26 11.22
management incentive InG_salary 12260 3.30 1.35 -0.11 9.90

4. Methodology
4.1 Differences-in-Differences Model

We utilize DID model to analyze whether deleveraging policy may have a negative effect on corporate performance of Chinese
listed companies. The principle of DID model is to treat a policy as a quasi-natural experiment, and analyze the impact by comparing
the difference between the experimental group affected by the policy and the control group not affected by the policy. In this paper, we
treat China’s deleveraging policy as a quasi-natural experiment implemented by government. Based on previous experience of policy
researches (Brewer et al, 2018), we select listed companies of China mainland as the experimental group, and those non-Chinese
companies in Hong Kong share as the control group. By looking at the difference between the two groups, we investigated effect of

deleveraging policy on corporate performance of Chinese listed companies. The model for the analysis is as follows:

Y. = a+ Bdelever, + B time, + P.delever, xtime, + X, + &, (1)

L
Where: Yjirepresents corporate performance; deleveri, represents a dummy variable, assigned with value of 1 for one affected
company as a treatment group and 0 for non-affected company as a control group; zime, represents a time dummy variable, assigned

with value of 1 for Year after 2015 (implementation year of deleveraging policy); deleverit X time, represents an interaction term

of delever, and time, between the enterprise grouping and the time grouping, and represents the net effect brought by the

policy; X,

i is a vector of control variables which affects a dependent variable, and &; is an error term. In the model, for

coefficients, ﬂl and g, indicate a fixed company effect and a fixed year effect, respectively; ﬂ3 indicates an interaction effect between

deleverﬂ and timeﬁ - If hypothesis 1 is true, /3, should be significantly negative.
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4.2 Mediating effect model

According to capital structure theory, the stronger the liquidity of an enterprise is, the more it will effectively promote the
investment of the enterprise (Myers and Rajan, 1998). Therefore, this paper draws on the method of previous researches, and takes
corporate cash flow as an intermediary variable to study the mechanism of the impact of deleveraging policy on corporate performance
(Huang and Li, 2008). The establishment of the mechanism model of liquidity-corporate performance is divided into two steps. The
first step is to model the impact of deleveraging policy on liquidity of the enterprise. The model is constructed as follows:

CBj; = a + Bidelevr;; + Botime;; + Badelever; x time;; + Xiy + & (3)

Where: cp, represents liquidity of the enterprise, and is measured by cash flow at the end of the year. Other variables settings are
the same as above.

The second step is to substitute the interaction term between independent variable and liquidity of the enterprise into model (1) to
investigate its influence on the dependent variable. The model is constructed as follows:

Yit = Bo + Py % delever;, x timej; % CBj; + B, x delever;; x timej; + B3 % deleverj; < CBj, + B4timej; < CB;; + 5 % CB;; +
X+ &t (4)

5. Empirical results
5.1 Parallel trend test

In comparison between the results in the pre- and post-implementation of the policy, the corresponding mean curves of the
experimental group and the control group are drawn (as shown in Figure 1). The effective time of the impact of the deleveraging policy
is 2016 (including 2016) since the process of experimental data collection continues from 2013 to 2017; therefore, the critical time
node should be at the end of 2015. Tobin's Q values in this study are drawn on each December 31 from 2013 to 2017. According to
Figure 1, Tobin's Q values in both experimental group and the control group show a significant increase before 2015. This satisfies the
ground rules for the differential experiment. According to the results, Tobin's Q value of the experimental group showed an obvious
downward trend after 2015. The control group’s Q value continues to increase slowly and gradually stablize around 0 after 2016 .This
demonstrates that there might exist differential changes between the Tobin's Q values of the experimental group and the control group

after 2015. Whether such change significantly correlates with the deleveraging policy will be further discussed later.
1.2

1

0.8

0.6

2013 2014 2015 2016 2017

—O— experimental group —O— control group

Fig. 1 Parallel trend analysis

5.2 Differences-in-Differences Model

On the basis of Model (1), the ordinary least square method (OLS) and bidirectional fixed effect method (BFEM) are adopted for

regression analysis.The regression results are shown as in Table 3. The indicator as DID which equals to time multiplying delever

-52-  Finance and Market



(DID= deleverit X timeit ) is set to estimate interaction terms. The explanations for understanding the models are as followed:

Model I is the OLS regression coefficient without control variables;

Model II is the OLS regression coefficient with control variables;

Model III is the BFEM without control variables;

Model IV is the fixed effect regression coefficient Model (FEM) with control variables.

The DID model focuses on the coefficients of DID interaction term. According to the data in Model (1), it is found that the
interaction term DID is significantly negative at the significant level of 1%. After the control variables are introduced, the interaction
term coefficient in Model (2) is still significantly negative at the level of 1%. Also, we found the interaction term DID in model (3) and
model (4) are significantly negative at the level of 1% and 5%, respectively. The above empirical results show that the deleveraging
policy has a significant inhibiting effect on the performance of mainland Chinese enterprises, which supported Hypothesis 1.

Table 2 The impact of deleveraging policy on corporate performance.

Dependent variable : Corporate performance

variable
Model I : OLS Model IT : OLS Model III : BFEM Model IV : FE
DID -0.2387%** -0.0534%** -0.1337%** -0.0606**
(-5.6915) (-2.8609) (-2.7798) (-2.1108)
time 0.1380%** 0.005 0.1374%** 0.2501***
(4.1719) (0.2692) (3.0371) (8.1884)
delever 0.8140%** 0.0000 1.3078%** 0.0000
(29.5443) ) (22.9636) )
InTA -0.5713%*** -0.4840%**
(-28.6763) (-14.0952)
Cratio -0.8499%** -0.5564%**
(-16.3378) (-8.9299)
InStaff 0.1477%** 0.0600%**
(14.3882) (3.2071)
InProfit 0.1647%** 0.1081***
(21.8145) (17.4111)
InSale -0.0999%** 0.0316
(-6.8605) (1.5098)
RGrate -0.0008 -0.0028***
(-0.5157) (-4.0989)
InCA 0.1435%** -0.0003
(6.7123) (-0.0092)
Inlnventy -0.0929%** -0.0815%**
(-12.2782) (-6.8416)
InD_salary -0.0704%** 0.0567***
(3.2647) (3.1848)
InG_salary 0.1460%*** 0.0465**
(8.2383) (2.3007)
Year No Yes No Yes
Firm No Yes No Yes
N 12260 12260 12260 12260
Pseudo R2 0.1036 0.1234 0.5635 0.4478
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Note: ***_*** indicate significant difference at the significance level of 1%, 5%, and 10%, respectively.

5.3 Robustness Checks

We used substitution variable method to test the robustness of our findings above. Following previous research, return on assets
(ROA) is used to be the the proxy variable of TobinQ to represent corporate performance, which measure the profitability of an
enterprise (Zhu and Zhang, 2013). We used the same model as main empirical analysis and found that the interaction term DID is
significantly negative with the introduction of control variables (see Table 4 for details). These proved the finding that Deleveraging
policy have a significant inhibiting effect on corporate performance of Chinese mainland listed companies is stable.

Table 4 Robustness test results.

Dependent variable : The natural logarithm of ROA (InROA)

variable
Model I : OLS Model II : FE Model III : OLS Model IV : FE
did 0.0425 -0.1975%** -0.1491*** -0.1239%**
(1.0784) (-6.9283) (-4.9504) (-3.8183)
time -0.1284%** -0.3284%** 0.0336 -0.1572%**
(-4.0691) (-11.4376) (1.1762) (-4.5400)
delever -0.5126%** 0.0000 0.0991* 0.0000
(-20.1717) ) (1.9400) ()
_cons -2.4284%** -2.6830%*** -1.5052%** -1.8996%**
(-12.3404) (-18.0902) (-16.5632) (-13.4751)
Control No No Yes Yes
Year No Yes No Yes
Firm No Yes No Yes
N 9915 9915 6470 6470
Pseudo R2 0.0637 0.0240 0.5804 0.5981

Note: ***_*** indicate significant difference at the significance level of 1%, 5%, and 10%, respectively.

6. Further discussion
6.1 Heterogeneity Analysis

In order to explore effect of Deleveraging policy on Chinese mainland listed companies of different ownership, we classifies our
sample into SOEs and non-SOEs, and uses DID method to do grouped regression estimation. The empirical result shows that the
interaction term DID is significantly negative, and the absolute value of coefficients for the non-SOEs group is greater than SOEs
group (see Table 5 of model II and Model IV for details). It means the inhibiting impact of Deleveraging policy on non-SOEs is
stronger than SOEs, which supports the hypothesis 2.

This result is more than policymakers had expected, for them aim to eliminate excess production capacity of SOEs. The possible
reason for the difference effect is as follows. Some researchers consider that SOEs are more directly affected by government policy
intervention but non-SOEs are more susceptible to the market due to the difference of ownership. When the Deleveraging policy is
implemented, the liquidation of excess capacity by SOEs will intensify competition in corresponding markets, then make non-SOEs’
business condition more severe (Cao and Wang, 2019). Others argue that credit mismatch of finance sector is a factor that cannot be
ignored. There are ownership discrimination and scale discrimination in Chinese Financial institution, so that non-SOEs are the
priority to be restricted on the credit (Li et al, 2011; Zhong et al, 2016).

Table 5 Heterogeneous grouping regression results.

Dependent variable : Corporate performance (InTobinQ)

variable SOEs Non-SOEs
Model I : RE Model 1I : FE Model III : RE Model 1V : FE
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did -0.1581** -0.0556* -0.1411%** -0.0636**

(-5.6915) (-2.8609) (-5.6915) (-2.8609)
time 0.1538%** 0.2477%** 0.1437%** 0.2478%**
(4.1719) (0.2692) (4.1719) (0.2692)
delever 0.9981#** 0.0000 1.1662%** 0.0000
(29.5443) () (29.5443) )
_cons 0.3879%* 1.5501%** 0.3553%** 1.3533%**
(-7.8028) (20.7037) (7.8028) (20.7037)
Controls Yes Yes Yes Yes
Year No Yes No Yes
Firm No Yes No Yes
N 8130 8130 9510 9510
Pseudo R2 0.541 0.3529 0.5442 0.4463

Note: ***_*** indicate significant difference at the significance level of 1%, 5%, and 10%, respectively.

6.2 Mediation Test

Following previous researches, we take cash flow as the mediating variable to do mechanism analysis (Han and Li, 2008; Li and
Li, 2014). The mechanism model is as model(3) and model(4) we mention above. The empirical results are shown in Table 6. Wherein,
Model I is the regression result of FE without introducing control variables, and Model II is the regression result of introducing control
variables. According to the results of step one, it is found that the mediating variable cash flow is significantly negatively affected by
Deleveraging policy. The results of step two show that the coefficients of interaction term (dtCB) are significantly negative at the 1%
level regardless of whether the control variable is added. This indicates the cash flow does act as an intermediary role in policy
implementation which Deleveraging policy affects corporate performance by affecting their liquidity.

Table 6 Estimated results of mediating effect model

Dependent variable : CB Dependent variable : InTobinQ
variable
Step one: Model I Step one: Model 11 Step two: Model 1 Step two: Model II
did -5.5622%%* -5.6699%** -0.1122%** -0.1006%**
(-3.7100) (-3.3347) (-5.5803) (-3.3859)
time 5.2451%%* 6.494 7%+
-3.231 -2.3404
delever 62.2753%** 0.0000
-0.5227 )
dtCB -0.0065*** -0.0056%**
(-3.7462) (-4.1167)
tCB -0.0000* -0.0002°%**
(-0.7669) (-3.5700)
dCB 0.0066%** 0.0013
-4.8282 -1.1698
InCB -0.2165%** -0.0233
(-16.4518) (-1.0181)
_cons 20.6782%** 58.1979%** 0.9056%** 1.5862%**
-5.5411 -5.4089 -20.6997 -9.9643
Controls No Yes No Yes
Year Yes Yes Yes Yes
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Firm Yes Yes Yes Yes
N 12260 12260 12260 12260
Pseudo R2 0.0118 0.0134 0.1704 0.4533

Note: ***_**_* indicate significant difference at the significance level of 1%, 5%, and 10%, respectively.
7. Conclusion and discussion

This article explores the effects of Deleveraging policy on corporate performance of Chinese listed businesses and the difference
between SOEs and non-SOEs using difference-in-differences (DID) estimation. To undertake a mediating effect study, we estimate the
dynamic effect of the Deleveraging policy and use cash flow as the mediating variable. The following is a summary of our main
findings. First, the findings revealed that the adoption of the Deleveraging policy had a major negative impact on Chinese listed
companies' performance. This finding backs up prior research (Tsuruta, 2016; Gharsalli, 2019). Second, company ownership is an
issue that cannot be overlooked when assessing the impact of policy implementation in the Chinese institutional system. Deleveraging
policy had a bigger inhibiting effect on non-SOEs' corporate performance than it did on SOEs, according to our findings. Third, the
deleveraging policy's stifling effect on corporate performance of Chinese listed businesses waned quickly. Fourth, by limiting
corporate cash, deleveraging policies undermine enterprise operations and corporate performance.

The conclusions of this study have some practical consequences. First, our findings could help policymakers improve policy
targeting accuracy, especially in the aftermath of the COVID-19 outbreak. If the goal is to reduce SOE leverage, industrial
policymakers should consider company ownership heterogeneity and protect non-SOEs with excess capacity when enacting
regulations. Second, the findings may have implications for policymakers and organizations involved in credit rationing. Companies in
critical areas and weak links in the national economy, as well as those in the growth stage or engaged in technological innovation,
should be given financial resources. Third, the findings may assist various types of businesses in adjusting their development strategies
in the post-epidemic period. SOEs should increase operational capacity while avoiding blind expansion and ineffective investment,
particularly for "zombie" SOEs. Non-SOEs should prioritize financial flexibility by dynamically controlling leverage, as well as

improving profitability and upgrading enterprise structure.
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