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China has implemented a series of tax system reforms to improve the business environment, reduce the burden on enterprises and promote supply-side structural reform. In this article, we focus on the value-added tax (VAT) rate reduction that occurred in 2018 and 2019. We analyse the mechanism of the impact of the value-added tax rate reduction on enterprises’ costs and conduct an empirical test using the DID model and data from Chinese listed companies. The main conclusions are as follows. First, the reduction of VAT rate can significantly reduce the total cost of enterprises. This means that the reduction of VAT rate plays a positive role in reducing enterprise burden, stimulating enterprise vitality and improving enterprise performance. Second, the “cost reduction” effect is more obvious in non-state-owned enterprises than state-owned enterprises. Third, Further heterogeneity analysis shows that the cost reduction effect is more obvious in enterprises that are high-cost, large scale, and those located in eastern China. Small and medium-sized enterprises and those found in the central and western regions failed to significantly reduce operating costs, indicating that they did not benefit fully from a reduced VAT rate, which partly shows that the benefits of VAT tax reduction are not evenly distributed among enterprises. This study can provide a reference for the government to further improve the tax system, optimize the living environment of enterprises, and promote the sustainable development of economy.
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1 INTRODUCTION
After decades of rapid growth, China’s economy has entered a new normal, which is characterized by structural deceleration of economic growth, optimization and upgrading of economic structure, and transformation of driving forces of economic development. Under the new normal, China’s economy faces new problems and challenges, such as rising production and operation costs, increasing debt risks, mismatch between supply and demand, insufficient innovation capacity and so on. In order to adapt to the new normal, lead the new normal and promote high-quality economic growth, the Chinese central government has begun to implement supply-side structural reform, which includes five key tasks: cost reduction, deleveraging, inventory reduction, overcapacity reduction and shoring up weak spots.
High production and operation costs restrain the vitality of micro economic entities, reduce their endogenous power to expand reproduction, limit the R&D and innovation capabilities of enterprises, lead to a large number of enterprises with high debts, bankruptcy or zombie, and worsen the economic development environment. So, reducing the real economy operation costs is the core of the supply-side reform. “Cost reduction” affects whether supply-side reform tasks such as “deleveraging”, “shoring up weak links” and “cutting overcapacity” can be accomplished. At the same time, the real economy is weak, the rate of return on industrial investment declines, and a large number of enterprises are financialized and put capital into the virtual economy. The real economy is faced with the risk of “hollowing out”, negatively affecting the healthy and stable development of China’s economy. It can be said that “cost reduction” is a key link in promoting supply-side structural reform and improving the business environment, an important starting point to promote the high-quality and sustainable development of China’s economy, and also a long-term task in the construction of China’s modern economic system.
Institutional quality has an important impact on energy efficiency (Sun et al., 2021), economic efficiency, production efficiency (Sobel, 2018) and innovation efficiency of a country or region. As tax system reform is key measure to improve institutional quality, optimize the living environment of enterprises, reduce the burden of enterprises, guide the behavior of enterprises, stimulate the vitality of market entities, promote the sustainable development of enterprises and high-quality economic development, China has introduced a number of reform measures since 2015, involving corporate income tax, business tax and VAT.
The tax burden accounts for a significant portion of production and operation costs. Many literatures have focused on the impact of tax policies on enterprise costs and performance. However, existing studies mainly focus on corporate income tax (Auerbach, 1989; Devereux et al., 2014; Moll, 2014) and “converting business tax to value-added tax” (Huang et al., 2019; Li and Wang 2020). As for the research on value-added tax, the existing literature pays more attention to its impact on investment, innovation and economic growth, but pays less attention to the cost and performance of enterprises.
VAT has an important impact on economic development (Asllani and Statovci, 2018; Ayoub and Mukherjee, 2019; Huang et al., 2019; Wang et al., 2019). Hoseini and Briand (2020) found that the replacement of sales tax with VAT in India improved production efficiency. Adhikari (2020) studied the influence of the introduction of VAT on the economic efficiency of developing countries by using the synthetic control method and believed that it significantly improved the economic efficiency. Ayoub and Mukherjee (2019) conducted an empirical study on the relationship between VAT and China’s economic growth, arguing that GDP is positively correlated with VAT in both the short and long run. Waseem (2022) confirmed that Pakistan’s VAT expansion significantly improved the sales performance of corresponding companies. Of course, VAT is not always beneficial. Alavuotunki et al. (2019) found that the introduction of VAT aggravated income inequality based on multi-country data. Adoho and Gansey (2019) found that the introduction of VAT caused the welfare loss of residents in the Democratic Republic of Congo.
In terms of VAT reform, the VAT transformation from production-based to consumption-based in China has attracted the attention of many scholars. Some scholars have proved that this reform can ease financing constraints of enterprises (Wang et al., 2021), optimize capital structure (Zou et al., 2019), increase fixed asset investment (Zhang et al., 2018), and promote enterprise innovation (Liu and Zhao, 2019). Moreover, it can also promote the upgrading of industrial structure (Shi et al., 2022) and improve the export trade of Chinese enterprises (Liu and Lu, 2015).
Tax rate adjustment is one of the important VAT reform measures, but there are relatively few related researches. Asllani and Statovci (2018) studied the impact of VAT rate changes on kosovo’s fiscal budget and economic development, and the results showed that the tax rate reduction had a positive impact on Kosovo’s budget revenue and GDP growth. Montag et al. (2020) studied the impact of the temporary VAT rate reduction on fuel by the German government and found that the tax rate increased the retail profit of fuel products. Kosonen (2015), Benzarti and Carloni (2019) respectively studied the effect of VAT rate reduction on the barber industry in Finland and the catering industry in France, and also found that the tax rate reduction increased corporate profits, but benefited consumers less. Bernal (2018) studied the impact of the reduction of VAT rate for groceries in Poland on consumers’ purchase price and found that the reduction of VAT rate did not reduce consumers’ purchase price. Mgammal (2021) finds that the increase of VAT rate will reduce the profitability of enterprises.
Few scholars have analyzed the influence mechanism of large-scale VAT rate reduction on enterprise operating costs and empirically tested its “cost reduction” effect. China lowered VAT rates twice, in 2018 and 2019, providing an opportunity to study the effect on cost reduction due to VAT rate cuts in developing countries.
Based on data from China’s A-share listed companies from 2016 to 2019, this paper studies the cost reduction effect of China’s VAT rate cut on enterprises in 2018 and 2019 by using propensity score matching and the difference-in-difference model (DID) and carries out parallel trend testing and placebo testing to ensure the robustness of results. In addition, we also conducted heterogeneity analysis from the perspective of enterprise size, region, etc.
This study has the following contributions. First, it expands the research on the effect of VAT rate reduction. We found that although VAT is an extrinsic tax and turnover tax, the change of tax rate will affect the production and operation cost of enterprises. Specifically, the reduction of VAT rate will not only affect the tax burden and transaction costs of enterprises, but also affect the production cost, financing scale and cost, sales expenses and administrative expenses of enterprises.
Second, the “cost reduction” effect of VAT rate reduction presents heterogeneity. The effect of “cost reduction” is related to the scale, region and ownership type of the enterprise. The reason for heterogeneity is that the benefits of VAT tax reduction cannot be evenly distributed among enterprises. The attribution of VAT burden is the result of the game between the seller and the buyer, and depends on the market position, price elasticity and bargaining power of the both sides. The same is true of the distribution of the benefits of the VAT rate cut.
Third, this research can provide a reference for the Chinese government to further optimize the VAT system and introduce targeted measures to reduce the burden for enterprises of different regions and sizes. In addition, the research results can also provide a reference for other developing countries on how to use tax policies to reduce enterprise costs and stimulate enterprise vitality while managing the effect of COVID-19 and economic recession.
2 POLICY BACKGROUND, THEORETICAL ANALYSIS AND RESEARCH HYPOTHESIS
2.1 Policy Background: The 2018–2019 China VAT Rate cut
China cut its VAT rate twice, in 2018 and 2019, with both times affecting the same industries, including manufacturing, transportation and construction. In April 2018, the Ministry of Finance and the State Administration of Taxation of China issued a notice on the adjustment of VAT rate, stipulating that starting from 1 May 2018, the VAT rate of taxpayers engaged in taxable sales or imported goods, will be adjusted from 17 to 11%–16 and 10% respectively. In March 2019, the Ministry of Finance, the State Administration of Taxation, and the General Administration of Customs of China issued another notice, stipulating that from 1 April 2019, the VAT rate for general VAT taxpayers engaged in VAT taxable sales or imported goods will be adjusted from 16 to 13% and the tax rate of 10% will be reduced to 9%.
2.2 Theoretical Analysis
VAT is usually referred to as turnover tax or extraneous tax and has the characteristic of tax neutrality. According to China’s VAT accounting system, when an enterprise purchases goods or services, in addition to the purchase price, it also needs to pay VAT as an input tax. When it sells products or services, in addition to collecting the sale price, it will also collect VAT from the buyer, as an output tax; the portion of the output tax that exceeds the input tax is handed over to the state, and the VAT tax burden is passed down to consumers (Baum, 1991). Input tax, output tax and tax payable are not included in the profit accounting systems. Besides the urban construction tax and educational surcharge calculated by VAT payable, VAT has no other influence on cost and profit, so it does not play an effective role in reducing costs. However, this is not the case.
Although the nominal VAT burden is passed downstream due to the price mechanism, it is ultimately borne by consumers (Gentry and Ladd, 1994; Kenkel, 2005; Adhikari, 2020), but not all enterprises can achieve a perfect tax burden transfer in their market transactions (Bernal, 2018). When VAT is levied on certain goods, the seller usually hopes that the VAT burden should be borne by the buyer, expecting that they can still get the expected selling price (No tax price) and profit. However, the buyer also hopes that the VAT burden is borne by the seller, in order to reduce his purchase defray and capital occupation. The final distribution of the actual VAT burden depends on the game results of both sides.
When the tax burden cannot be completely transferred, or the capital cost of advanced input VAT is considered, or the product demand changes caused by the change of tax rate, the VAT is no longer completely neutral, and it is more likely to affect the operating cost and performance of enterprises.
First, the reduction of VAT rate may affect the tax cost borne by enterprises. Although VAT is an extraneous tax, when the buyer has a greater market position, bargaining power, and price flexibility, the VAT burden may not be transferred downward (Atkinson and Stiglitz, 1972), and thus be borne by the seller. In this case, the policy of VAT rate reduction will reduce the actual tax burden borne by the seller. In addition, according to China’s tax system, enterprises need to calculate and pay Urban Maintenance and Construction Tax and Additional Education Fees according to the nominal VAT payable. In fact, no matter how the actual VAT tax burden is distributed between the supply and demand, the decline of VAT rate will inevitably bring about the decline of nominal VAT tax payable, and thus will inevitably bring about the reduction of Urban Maintenance and Construction Tax and Additional Education Expenses (Liu and Ye, 2018).
Secondly, VAT rate reduction may affect the production cost of enterprises. When the VAT rate is reduced, the price of products including tax may be reduced, especially for enterprises with sales difficulties. Enterprises with sales difficulties prefer to give the tax benefits to buyers, that is, to reduce the price of products including tax to stimulate product demand (Miki, 2011; Gong, 2020). The increase of product demand will make enterprises increase output, further, may reduce the unit fixed cost of enterprises, and ultimately affect the production cost of products (Simmons, 2006). In addition, the increase of product demand is conducive to increasing the turnover speed of inventory and reducing operating costs.
Thirdly, The VAT rate cut may affect the cost of capital of enterprises. For enterprises, from the purchase of raw materials to product sales need a certain cycle, so VAT is often in the state of advance. After the VAT rate is lowered, enterprises may have less capital to advance in the purchase process (Liu and Ye, 2018), so their financing scale and financing cost can be reduced. At the same time, the increase of product demand and the acceleration of flow speed can also shorten the cash cycle of enterprises, thus shortening the financing term and financing cost.
Finally, the VAT rate cut may also affect selling and administrative expenses when “no deduction” and “regarded as sales” behaviour appears. “No deduction” means that when enterprises purchase goods and services for “simple tax calculation items”, “VAT exemption items”, “collective welfare” and “personal consumption”, the corresponding input tax shall not be deducted. In this case, the input tax of VAT shall be included in administrative or sales expenses according to its purpose, which the enterprise shall bear. The reduction of VAT rate reduces the input tax on such goods and services, thus reducing the management and sales expenses of enterprises. “Regarded as sales” means that when an enterprise uses its self-produced or entrusted products for “collective welfare”, “personal consumption”, or presents them to other companies or individuals for promotion, it still must pay VAT to the government, although it cannot collect the corresponding output tax. In this case, the enterprise also bears the VAT burden, which is included in the management expense or sales expense according to the specific behavior. The reduction of VAT rate reduces the output tax of such goods and services as sales, thus reducing the management and sales expenses of enterprises.
Based on the analysis, we propose the following research hypotheses:
Hypothesis 1. The VAT rate reduction can significantly promote the “cost reduction” of enterprises.There are enterprises with different ownership structures in China, and different types of enterprises have different market positions, resources and behaviors (Shi et al., 2020). The impact of VAT reform on different types of enterprises may also be different. The investor of state-owned enterprises is the government agency which has strong governance, political power (Sun et al., 2019) and financial strength. State-owned enterprises usually have high technology level, market status and special industry background, and their products are highly competitive or necessary for people’s life and social production, which makes state-owned enterprises have high bargaining power in market transactions and can transfer more tax burden to buyers. Therefore, the actual VAT tax burden of state-owned enterprises is usually less (Liu and Liu, 2013), and the change of product demand caused by the reduction of tax rate is also less. Furthermore, compared with non-state-owned enterprises, VAT tax reduction policy has less impact on production cost, tax cost and inventory turnover speed of state-owned enterprises. In addition, from the perspective of financing, due to the implicit guarantee provided by the government, state-owned enterprises are more favored in the financial market, and usually face lower financing constraints and financing costs (Li and Liu, 2009), and are less sensitive to capital costs. On the contrary, non-state-owned enterprises under the same conditions are more likely to face difficulties or high costs when financing (Liu and Ye, 2018; Zou et al., 2019). Therefore, the reduction of VAT rate has a relatively small impact on the scale and cost of debt financing of state-owned enterprises, and a greater impact on non-state-owned enterprises.Based on the analysis, we propose the following research hypotheses:
Hypothesis 2. The effect of VAT rate reduction on the cost of enterprises with different ownership is different. The “cost reduction” effect of non-state-owned enterprises is stronger, while the “cost reduction” effect of state-owned enterprises is weaker.
3 MATERIALS AND METHODS
3.1 Data
We use the financial data of Chinese A-share listed companies from 2016 to 2019 as samples, and conduct screening according to the following criteria: (1) excluding listed companies in the financial and insurance industry; (2) Remove ST, *ST, and PT companies; (3) Deleting companies with missing or abnormal key financial data; (4) Excluding companies listed in 2016 and later; (5) Eliminating companies classified as comprehensive by industry to reduce the impact of the compound tax rate on industry grouping. Following this screening, 9,908 study sample observations were obtained from 2,477 companies during the 4-years study period. The financial data of the sample companies come from the China Wind and CSMAR databases.
3.2 Variables
Variables and their calculation methods in this paper are listed in Table 1. Since we are concerned about the impact of VAT rate reduction on enterprise production and operation cost, we take the total cost level of enterprise ([image: image]) as the explained variable. Total cost level refers to the ratio of production and operation cost and operating income of an enterprise. Production and operation cost includes product production cost, tax cost, sales expense, administrative expense, financial expense, etc. We use the group dummy variable ([image: image]) to indicate whether the enterprise is subject to VAT rate reduction, and use the dummy variable ([image: image]) to indicate whether the time is after the reform. The core explanatory variable of this paper is [image: image], which is the interaction term of [image: image] and [image: image]. When an enterprise is affected by the reduction of VAT rate and in 2018 and 2019, Post is 1; otherwise, it is 0.
TABLE 1 | Summary statistics and description of the variables.
[image: Table 1]Referring to the research of Gu and Wang (2020), in this paper, enterprise Size (Size), listing time (Age), asset-liability ratio (Lev), growth rate (Growth), VAT tax burden (VATRate), equity concentration (Top1), total asset turnover (TAT), and Tobin'S Q value (TBQ) were selected as control variables. Among them, VATRate is measured by the ratio of value-added tax paid by enterprises to business income, whereas the value-added tax paid by enterprises is calculated by urban construction tax, additional education fee and corresponding tax rate (additional rate) based on the practice of Cao and Li (2016).
3.3 Model Setting
We intend to use the difference in difference model (DID) to empirically test the “cost reduction” effect of VAT rate reduction. The treatment group consists of manufacturing and transportation industries that had a tax rate reduction in 2018 and 2019 and the control group is composed of industries without a tax rate reduction. Referring to the practice of Gruber and Poterba (1994), Zou et al. (2019), the DID model is established as follows:
[image: image]
Where [image: image] = total cost (Ratio of total operating cost to total operating revenue). [image: image] ([image: image]) is the core explanatory variable, representing the effect of policy treatment, and [image: image] is used to measure the impact of VAT rate cut on production and operation costs. [image: image] for a treated firm (0 otherwise), [image: image] for years 2018–2019 (0 otherwise). X represents a group of control variables, including enterprise size, listing time, the asset-liability ratio, income growth rate, etc. [image: image] is the firm fixed effect and [image: image] is the year fixed effect.
The application of the DID model requires that the treatment group and the control group should meet the common trend assumption, that is, if there is no VAT rate reduction, the cost indicators of both groups have no systematic difference over time. Because the treatment group sample is selected according to the industry to which it belongs, rather than randomly, the common trend assumption may not be satisfied. Propensity score matching (PSM) can solve this problem well (Heckman et al., 1997).
The result variable of this paper is cost (Totcostrt). What we need to test is the effect of VAT rate reduction on enterprise cost of the treatment group ([image: image]).
[image: image]
[image: image] and [image: image] respectively represent the two potential outcomes of enterprise I in period t (cost after policy intervention and cost without policy intervention). But in reality, we can only observe one of them. In 2018 and 2019 after the VAT rate reduction, we can only observe the cost ([image: image]) of the treatment group sample after it is affected by the policy, but cannot observe the cost ([image: image]) without policy intervention. For a control sample, the reverse was true. In 2018 and 2019, we can only observe the cost without intervention, but not the cost after intervention.
After propensity score matching (PSM) was performed on the sample, individuals in the treatment group were matched with similar individuals in the control group, thus the control group and the treatment group had a common trend. Thus, we can obtain the following equation.
[image: image]
Combined with Eqs 2, 3, the effect of VAT rate reduction on the treatment group can be expressed as:
[image: image]
The second line in formula (4) is the cost difference of the treatment group before and after the VAT rate reduction, and the third line is the cost difference of the control group before and after the VAT rate reduction. The difference between the second line and the third line is difference-in-difference, so the influence of other factors other than VAT rate reduction on enterprise cost can be excluded, and [image: image] estimate can be the “net effect” of VAT rate reduction on enterprise cost.
Referring to existing literature and the R2 maximization principle, this paper selects similar control group enterprises for treatment group enterprises by using 1:2 nearest neighbor matching, with enterprise size, asset-liability ratio, growth, total assets turnover, etc as covariables and based on balance test and whether there are significant differences in the mean of covariables. Taking the enterprises processed by PSM as samples, the DID model is used for regression analysis.
4 RESULTS
4.1 Descriptive Statistics
Table 1 lists the descriptive statistical results for the main variables. The mean value of Totcostrt is 0.952, that is, the ratio of total operating cost to total operating revenue is 95.2% on average, with a maximum value of 1.953 and a minimum value of 0.573. The cost burden of different enterprises varies greatly.
4.2 PSM Results
Table 2 lists the results of 1:2 nearest neighbor matching for the sample. It can be seen that the standard deviation of each covariable in the treatment group and the control group decreases significantly after matching. The absolute standard deviations of VAT Rate, Lev, Top1, TBQ, FArt, Age, Growth, Size and TAT decreased by 64.5, 95.4, 91.8, 90.7, 97.5, 98.8, 98.7, 82.7 and 87.7% respectively. According to the study of Rosenbaum and Rubin (1983), if the absolute standard deviation of the matched covariable is less than 20%, a good matching effect is achieved. In this paper, the absolute standard deviation of all covariables after matching is far less than 20%, and the maximum is only 7.1%, which indicates that sample characteristics of the treatment group and the control group become closer after propensity score matching, and the matching effect is good.
TABLE 2 | Propensity score matching results.
[image: Table 2]4.3 Empirical Results
Table 3 lists the DID estimation results using model (1) and controlling firm fixed effect and year fixed effect to test the impact of VAT rate reduction on firm cost (Totcostrt). In column (1), we conducted regression analysis on all samples without distinguishing between state-owned enterprises and non-state-owned enterprises. The coefficient of the core explanatory variable Reform is negative and statistically significant (t = −2.63) at the 1% level, indicating that the reduction in VAT rate significantly reduces the total cost of the treatment group. Hypothesis 1 is verified.
TABLE 3 | Baseline results.
[image: Table 3]In order to compare the impact of VAT rate reduction policy on state-owned enterprises and non-state-owned enterprises, this paper divides the whole sample into two groups of state-owned enterprises and non-state-owned enterprises according to the ownership of enterprises. Model (1) is still used to conduct regression test for the two groups of samples respectively, and the results are shown in columns (2) and (3) of Table 3. It can be seen that the regression coefficient of the key variable Reform is -0.0236 in Column (2), but not significant (t = −1.06), while it is −0.0563 in Column (3), and is significantly negative (t = −2.79) at the 1% level, indicating that the “cost reduction” effect of VAT tax reduction policy in non-state-owned enterprises is greater than that of state-owned enterprises. This result verifies Hypothesis 2.
5 ROBUSTNESS TESTS
5.1 Common Trend Test
To ensure the robustness of results, based on the research of Shi et al. (2022), Wang (2013) and Amore et al. (2013), this paper introduces a series of intersection terms of time dummy variable “Dyear” and treatment group dummy variable “treat” into the main regression equation, and constructs a model (5) to test the common trend.
[image: image]
As 2016 is the base year, it is not included in the intersection term in model (5). If there is no significant difference between the coefficient [image: image] and 0 before the VAT rate cut, it indicates that the common trend is established.
Column (1) of Table 4 reports the results of the common trend test for the total sample. Before the implementation of the policy, [image: image] is close to 0 and not significant. In the year of the implementation of the policy, the absolute value of [image: image] increases somewhat compared with [image: image], but is still not significant. After the implementation of the policy, [image: image] is significantly negative at the level of 5%, indicating that the common trend hypothesis of the whole sample is established. Columns (2) and (3) of Table 4 respectively report the original common trend test results of state-owned enterprises and non-state-owned enterprises, which are still valid.
TABLE 4 | Common trend test results.
[image: Table 4]5.2 Placebo Test
To further test that the cost change of the treatment group is indeed influenced by the VAT tax reduction policy rather than other confounding factors, two placebo tests were conducted for the fictitious policy implementation time and the fictitious treatment group.
5.2.1 Placebo Test 1: Assume That the Policy is implemented in 2017
Referring to Topalova (2010), it is assumed that the policy was implemented in 2017, at which time the estimated coefficient of interaction term should not be significant. If it is significant, it indicates that the decrease in component cost may be affected by other confounding factors, not just VAT tax reduction policy factors. Table 5 shows that the coefficients of interaction terms are insignificant.
TABLE 5 | Placebo test results (fictitious implementation time).
[image: Table 5]5.2.2 Placebo Test 2: Randomized Generation of Treatment Groups
Referring to the research of Cai et al. (2016), the treatment group is formed by a random selection of enterprises, and model (1) continued to be adopted for regression. Since the treatment groups in this test are randomly generated, the regression results of the coefficients of the interaction terms should be close to 0. Figure 1 reports test results after 500 repetitions. The mean value of regression coefficients is near 0, and most are insignificant, which is consistent with our expectations.
[image: Figure 1]FIGURE 1 | Placebo test of randomly assigning treatment groups. Test the performance of the business.
Through two kinds of placebo tests, the influence of other confounding factors on the enterprise “cost reduction” can be excluded.
According to the accounting equation “Income - Expense = Profit”1, a decrease in total cost (expense) will inevitably lead to an increase in profit, and the increase of profit can also prove the reduction of cost. Based on this, this paper uses model (1) to further investigate the influence of VAT rate cut policy on operating performance indicators, such as net profit margin on sales (ROS) and ratio of profits to cost (PCR). The results in columns (1) and (4) of Table 6 show that the VAT tax reduction policy significantly improves the business performance of enterprises in the treatment group. Similarly, the results in columns (3) and (6) of Table 6 show that the VAT tax reduction policy significantly improves the business performance of non-state-owned enterprises. The results in columns (2) and (5) of Table 6 show that the effect of VAT rate reduction policy on the performance of state-owned enterprises is still not significant, which is consistent with the results of master regression.
TABLE 6 | Results of enterprise performance test.
[image: Table 6]5.3 Change the Matching Method
We changed the propensity score matching method to ensure the robustness of our empirical results. Specifically, we adopted four additional matching methods. Method (1): The ratio of 1:1 was used for nearest neighbor matching. Method (2): The ratio of 1:1 was used for nearest neighbor matching within caliper. Method (3): The ratio of 1:2 was used for nearest neighbor matching within caliper. Method (4): Kernel matching. For the samples matched by the above methods, we take enterprise cost (Totcostrt) as the explained variable and use model (1) for regression again, and the results are still robust which can be found in Table 7.
TABLE 7 | Regression results after changing matching method.
[image: Table 7]5.4 Further Testing of the “Cost Reduction” Path
The theoretical analysis part of this paper proposes that the reduction of VAT rate will not only affect the tax burden that cannot be transferred, but also affect the total cost and performance of enterprises by affecting the production cost of products, financing scale and cost, sales expenses and administrative expenses. We tested these paths again using PSM and DID model. According to China’s accounting standards, after the product is sold, the product cost will be included in the operating cost, so we take the operating cost ratio (Procost) as the proxy variable of the product production cost. The reduction of VAT rate will also reduce the capital occupation of enterprises and reduce the financing cost, duration and scale. Therefore, we take enterprise debt level (Lev) as the proxy variable. The VAT rate reduction may reduce the VAT borne by enterprises due to “regarded as sales” and “no deduction”, thus leading to the total cost and performance of enterprises, but we cannot directly obtain the data of this part of the VAT. According to China’s accounting standards, the VAT borne by enterprises due to “regarded as sales” and “no deduction” will be included in the sales expenses or administrative expenses, so we examine the enterprise’s sales expenses (Salexp) and administrative expenses (Adexp). Column (1) of Table 8 lists the impact of VAT rate reduction on the production cost of enterprise products. It can be seen that the production cost of enterprise products decreases significantly after the VAT rate reduction (estimated coefficient is −0.0104, t-value is −1.66). Column (2) reports the impact of VAT rate reduction on corporate debt financing amount. It can be seen that the debt level of enterprises in the treatment group decreased significantly after the implementation of the policy (coefficient estimated value is −0.0166, t value is −2.35), which indicates that the tax rate reduction has a positive effect on reducing the debt financing amount and financing cost of enterprises. Columns (3) and (4) show the changes of enterprise sales expenses and administrative expenses. It can be seen that after the reduction of VAT rate, the level of sales expenses and administrative expenses of enterprises in the treatment group decreased significantly. Through the path test, we verified the mechanism of the impact of tax rate reduction on enterprise costs, which also provided stronger support for the conclusion of this study.
TABLE 8 | Results of the path test.
[image: Table 8]6 HETEROGENEITY ANALYSIS
Under the policy of VAT rate reduction, the cost reduction effect of different enterprises may be different. Therefore, this paper adopts model (1) to further investigate the heterogeneity of cost reduction outcomes from the perspective of size, region and cost level and presents the results in Table 9. Columns (1) and (2) show the cost reduction effect of enterprises with different cost levels. The higher the cost level, the more obvious the cost reduction effect of VAT rate reduction is. Large enterprises (LSE) have greater market position and bargaining power, so they are better able to enjoy the benefits of tax reduction, which is verified by the empirical results in Columns (3), (4) and (5). In addition, eastern China has a higher level of development, and enterprises there have higher management levels and can make better use of tax policies, so the cost reduction effect is more obvious, which is supported by the empirical results in Columns (6), (7) and (8).
TABLE 9 | Results of heterogeneity analysis.
[image: Table 9]7 CONCLUSION
Taking the 2018 and 2019 VAT rate cuts as a quasi-natural experiment and a-share listed companies from 2016 to 2019 as research samples, this paper uses propensity score matching and difference in difference method to test the “cost reduction” effect of VAT rate reduction. It is found that the reduction of VAT rate significantly reduces the production and operation costs of enterprises in the treatment group, and the “cost reduction” effect is more significant in non-state-owned enterprises. Further research shows that compared with low-cost enterprises, the “cost reduction” effect of VAT rate reduction is more significant in high cost enterprises. Compared with medium and small enterprises, the “cost reduction” effect of VAT rate reduction is more significant in large enterprises; Compared with enterprises in central and western regions, the “cost reduction” effect of VAT rate reduction is more significant in enterprises in eastern regions. The research conclusion of this paper confirms that VAT rate reduction plays a positive role in reducing enterprise operating costs, stimulating enterprise vitality and improving enterprise performance, and also expands related research on VAT tax reduction effect.
This study has some implications. (1) Although VAT is an extrinsic tax and turnover tax, the change of tax rate will affect the operating cost and performance of enterprises. The reduction of VAT rate will not only affect the tax burden and transaction costs of enterprises, but also affect the production cost, financing scale and cost, sales expenses and administrative expenses of enterprises. (2) Due to the low market position, management level and bargaining power, the “cost reduction” effect of SMEs and enterprises in central and western regions is not obvious, and they cannot fully enjoy the benefits of VAT rate reduction, and this situation may be more prominent in small and micro enterprises and enterprises in western regions. Therefore, more diversified preferential policies should be given to micro, medium and western enterprises. (3) Relevant departments should supervise the pricing of products and services throughout the industrial chain to avoid undue erosion of the interests of weak enterprises. In addition, the research results of this paper can also provide reference for China to further optimize the VAT system and other countries to optimize tax policies during the COVID-19 pandemic and the global economic recession.
8 DEFICIENCIES IN RESEARCH AND FUTURE DIRECTIONS
This research studies the “cost reduction” effect of VAT rate reduction in China and makes heterogeneity analysis. Due to the impact of COVID-19, the panel data used in this study covers a relatively short period, just 4 years from 2016 to 2019. In addition, this paper does not examine the distribution of VAT tax reduction benefits between upstream and downstream enterprises. Future research should focus on the distribution of tax reduction benefits among upstream enterprises, downstream enterprises and consumers, as well as the impact of tax rate reduction on other supply-side reform tasks such as “deleveraging”, “inventory reduction”, “overcapacity reduction” and “shoring up weak spots".
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