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Does access to credit reduce SMEs’ tax 
avoidance? Evidence from a regression 
discontinuity design
Xiaowei Kong1, Deng‑Kui Si2, Haiyang Li3* and Dongmin Kong4  

Introduction
Financial constraints reduce the productivity of small and micro enterprises (SMEs) 
(Cao and Leung 2019) and hinder their growth (Beck and Demirguc-Kunt 2006). As 
financial technology is widely used in the domain of financial risk analysis (e.g., Kou 
et al. 2014), and massive payment and transaction data help improve bankruptcy pre-
diction models for SMEs (e.g., Kou et al. 2020), it is increasingly difficult for SMEs with 
potential business risks to finance through formal institutions (e.g., bank loans and the 
capital market). To alleviate the financial constraints of SMEs, targeted credit poli-
cies can be effective for allocating more funds to the small business sector (e.g., Bach 
2014; Banerjee and Duflo 2014; Krishnan et al. 2015; Lin et al. 2020). At the same time, 
financial constraints lead firms to increase internally generated funds via tax avoidance 
(Law and Mills 2015; Edwards et al. 2016; Luo et al. 2020). Yet, little is known about the 
relationship between access to finance caused by targeted credit policies and firms’ tax 
avoidance. To support the development of SMEs, the People’s Bank of China (PBOC) 
has begun to implement a structural monetary policy of targeted reserve requirement 
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ratio cuts (TRRRCs). Using TRRRCs as a natural experiment, we investigate the effect of 
easier access to finance on corporate tax avoidance, which is a very important financing 
channel, especially for SMEs in China.1

Theoretically, there is a substitution effect between tax avoidance and debt financ-
ing (DeAngelo and Masulis 1980). First, high external financing costs cause financially 
constrained firms to rely substantially on internal financing (e.g., tax avoidance) to raise 
funds. The “cash flow effect” hypothesis holds that companies can save internal cash 
through reasonable tax avoidance (Dyreng et  al. 2008; Law and Mills 2015; Edwards 
et al. 2016; Goh et al. 2016; Jia et al. 2020), thus reducing reliance on external financ-
ing, such as bank credit. Additionally, the non-debt tax shield formed through firms’ tax 
avoidance can replace the debt tax shield, leading to a decline in corporate debt financ-
ing needs.

Defining financial constraints as rising external financing costs, or increasing difficulty 
with obtaining external financing, Edwards et al. (2016) find that financing-constrained 
firms have more aggressive tax-avoidance behaviors. Firms facing financial constraints 
have limited financing channels, and tax expenses lead to a large amount of cash out-
flow. With an urgent demand for funds, financing-constrained firms can ease cash-flow 
pressure through reasonable tax avoidance. Therefore, such firms are willing to bear 
the risks brought by tax avoidance. In addition, the declining availability of bank loans 
changes the equilibrium state of corporate tax avoidance, and the marginal benefit of 
tax avoidance becomes greater than the marginal cost; firms will therefore engage in tax 
avoidance (Chen et al. 2010; Lanis et al. 2020). In particular, the cash-holding value of 
financing-constrained firms is higher than that of unconstrained firms (Faulkender and 
Wang 2006; Denis and Sibilkov 2009; Xiong et al. 2020), and the marginal cash benefits 
of tax avoidance are higher for financing-constrained firms (Goh et al. 2016). Thus, bet-
ter access to bank loans improves corporate financing conditions, thereby reducing the 
marginal benefits of tax avoidance for financing-constrained firms; as a result, tax-avoid-
ance activities may decline.

In addition, during a period of loose monetary policy, credit supply is relatively abun-
dant, and it is thus easier to obtain external financing. In that case, financing costs are 
lower, and the marginal benefit of tax avoidance is smaller than it is during a period of 
monetary tightening (Faulkender and Wang 2006). Firms are therefore more willing to 
use debt financing. At the same time, tax avoidance increases the risk of corporate litiga-
tion, increases the cost for companies to obtain bank loans, affects corporate reputation 
(Hasan et al. 2014), and negatively affects corporate value. Given the likelihood of being 
detected by tax inspectors, firms will engage in less risky tax-avoidance activities.

However, the empirical evidence in this area is inconsistent (Francis et al. 2017). Fur-
ther, the investigation of the relationship between tax avoidance and debt financing faces 
serious endogeneity problems (Graham and Tucker 2006).

TRRRC is essentially a statutory deposit reserve system. In Chinese monetary pol-
icy, required reserves have been the main policy instruments used for macroeconomic 

1 The “Survey Report on the Financing Status of Small and Micro Enterprises in Midwest China,” released by the 
National Development Research Institute of Peking University and Alibaba Group in 2012, showed that 53.94% of SMEs 
were affected by insufficient funds, and 60.81% believed the burden of taxes and fees affected business operations, and 
only through reasonable tax avoidance could they continue to survive.
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stabilization. For example, the PBOC has adjusted the required reserve ratio (RRR) more 
than 40 times since 2006. Chang et al. (2019) argue that RRR adjustments have reallo-
cated credit resources under China’s existing financial system.

Compared to traditional RRR cuts, TRRRCs are a credit-easing monetary policy for 
targeted sectors, including SMEs. This policy does not cut the RRR of all financial insti-
tutions but only reduces the RRR for financial institutions, such as commercial banks, 
whose SME loan balances reach a sufficient percentage. TRRRCs affect SMEs’ loan avail-
ability in two ways. On the one hand, RRR cuts mean banks can deposit fewer reserves 
in the PBOC, which is beneficial for maximizing profit, and more banks are motivated to 
provide more credit to SMEs for TRRRC eligibility. On the other hand, under the super-
vision of the PBOC, eligible banks are required to release more funds for SMEs.

Based on the natural experiment of implementing TRRRCs, which are inclusive finan-
cial policies in China intended to ease SMEs’ financing difficulties by increasing loan 
availability, and referring to the demarcation criteria for SMEs in China, we use a regres-
sion discontinuity design (RDD) to explore causality between access to finance and cor-
porate tax avoidance.

Based on the clear demarcation criteria for SMEs, we define the reference variable 
(running variable) as the distance of the logarithm of the operating revenue threshold 
from the logarithm of the firm’s operating revenue; hence, the cutoff point is equal to 
zero. By comparing the tax avoidance of firms near the cutoff point, we can identify the 
effect of TRRRCs on tax avoidance among SMEs. We mainly find that TRRRC imple-
mentation leads to a reduction in tax avoidance among SMEs in China. After TRRRCs 
increase in loan availability for SMEs, their tax avoidance is reduced by about 30%. Fur-
ther, our underlying mechanism examinations show that by increasing loan availability 
for SMEs, TRRRCs ease their financial constraints and dependence on cash, conse-
quently reducing their tax avoidance. Various robustness tests suggest that the results 
are consistent. Lastly, cross-sectional tests based on firms’ market power and entertain-
ment and travel costs (ETCs) provide evidence for the inclusive effect of TRRRCs while 
supporting the view that bribery greases the wheels of bank lending (Chen et al. 2013). 
As a result of the scarcity of credit resources provided by TRRRCs to SMEs, rent-seeking 
behaviors have been spawned. ETCs are important expenditures for rent-seeking enter-
prises and are conducive to forming political connections that will facilitate access to 
various resources (e.g., Hou and Li 2019; Hu and Xu 2019). Such enterprises are also 
more likely to avoid taxation. This may amplify the negative effect on tax avoidance of 
the increased loan availability caused by TRRRCs.

In summary, our main contributions are as follows. First, utilizing the exogenous 
shock of TRRRCs on precisely identified SMEs in China, we employ RDD to study the 
causal effect of access to finance on corporate tax avoidance. The most closely related 
study is Francis et al. (2017), who find no evidence for the substitutive relation between 
bank credit and corporate tax avoidance, even for firms with higher financial constraints. 
Compared to Francis et al. (2017), our analysis focuses on SMEs’ tax avoidance based 
on a more exogenous and cleaner shock to loan availability. TRRRCs are a “targeted 
ease” monetary policy intended to provide more funds only for SMEs; thus, there is no 
effect on tax avoidance among non-SMEs. However, the banking deregulation policy 
used in Francis et al. (2017) may have the opposite effect on firms with heterogeneous 
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characteristics. For example, large firms obtain more bank loans whereas the amount 
of bank loans for SMEs is not affected (Rice and Strahan 2010), which could distort the 
average effect of banking deregulation on tax avoidance.

Second, our research is related to the literature on financial constraints and tax avoid-
ance. Cai et al. (2018) use China’s Corporate Tax Collection Reform to study the effect 
of taxes on firm innovation. They find that explicitly lowering the tax rate is conducive 
to firm development, especially for financially constrained and tax-aggressive firms, sug-
gesting that financial constraints and tax burdens hinder firm innovation. In addition, 
many empirical studies show that companies facing financial constraints will hold cash 
through active tax avoidance to achieve internal financing (Law and Mills 2015; Rich-
ardson et  al. 2015; Edwards et  al. 2016). However, there is little research on whether 
improving the financing environment will inhibit corporate tax avoidance. Logically, if 
the external financing environment is improved (e.g., during a period of loose monetary 
policy), external financial constraints are weakened, and companies’ dependence on cash 
can decrease. According to the “cash flow effect” of corporate tax avoidance, tax-avoid-
ance motivation will be reduced. We fill this gap by investigating whether tax avoidance 
is reduced after TRRRCs ease SMEs’ financial constraints and dependence on cash.

Moreover, this study adds to the literature investigating the effect of unconventional 
monetary policy on the real economy. Specifically, we evaluate the effect of China’s 
unconventional deposit reserve system on SMEs’ financing by way of tax avoidance. The 
TRRRC policy lowers the deposit reserve ratio of banks with sufficient loans for SMEs; 
this is the essential difference between TRRRC and the traditional RRR (reserve require-
ment ratio) cut policy. Additionally, the TRRRC policy encourages banks to provide 
more credit support to SMEs. Using the financial information of Chinese companies 
traded on the Small and Medium Enterprise Board and the ChiNext Board of the Shenz-
hen Stock Exchange, as well as a fixed-effects model, Lin et al. (2020) show that TRRRCs 
help reduce the financing constraints of small businesses. Our work differs in several 
ways. First, we study how access to finance affects firms’ tax avoidance considering that 
TRRRCs improve loan availability for SMEs. Second, considering the tradeoff between 
financial information availability and firm size, our sample covers all firms listed on the 
National Equities Exchange and Quotations, which is suitable for studying the financ-
ing problems of SMEs (Wu and Xu 2020). In addition, we use the RDD method, which 
is currently widely used in corporate finance research to identify causality (e.g., Chava 
and Roberts 2008; Bradley et al. 2016; Cai et al. 2018; Chemmanur and Tian 2018; Zhang 
2019).

Cash flow, which indicates the status of a firm’s liquid assets, is important for reinvest-
ing in the business, returning money to shareholders, paying expenses, and providing a 
buffer against future financial challenges. In addition, cash flow plays an important role 
in the R&D of young, innovative SMEs (Brown et al. 2009). According to our results, on 
the one hand, the policy increases bank loan availability for SMEs, enabling them to get 
more cash flow, which could further improve firm labor or capital input for production 
increases. The connections associated with bank loans also help firms build relationships 
with banks. This alleviates information asymmetry between banks and firms and helps 
banks to play a monitoring role in firms’ activities. On the other hand, since the policy 
reduces tax avoidance, SMEs remit more taxes, which may lead to less cash flow and 
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investment. Therefore, the overall effect of TRRRCs on firms’ cash flow and profitability 
remains ambiguous, and it is ultimately an empirical issue.

The rest of this paper is organized as follows. “Institutional background of TRRRCs” 
section describes the background of TRRRCs in China. “Data, variables, and method” 
section describes the data and outlines the empirical strategy. The empirical analysis of 
the main findings and the underlying mechanisms are presented in “Empirical results 
and analysis” section. “Conclusions” section concludes the paper.

Institutional background of TRRRCs
The Chinese economy, which is still in a period of transition, faces various opportuni-
ties and challenges. Steady growth and high-quality development require the constant 
injection of new dynamics. SMEs are an important part of the national economy and 
the cradle of innovation. They play an important role in promoting economic growth, 
increasing employment, and activating market vitality. However, financial constraints 
have been a stumbling block to the development of SMEs in China for a long time. Due to 
asymmetrical and inaccurate information in the financial market, it can be difficult and 
expensive for SMEs to obtain funding. Compared to developed countries, China’s capital 
market has developed slowly, and commercial banks have always dominated the finan-
cial system. This has led to bank credit becoming the main form of corporate financing 
in China (Allen et al. 2005). Meanwhile, credit discrimination exists among banks, and 
a large amount of bank credit flows into state-owned enterprises and listed companies, 
which makes it more difficult for SMEs to obtain bank credit given their higher operat-
ing risks and lower credit. In addition, as interest rate liberalization progresses, although 
bank liquidity creation increases (Zhang and Deng 2020), it is more difficult for credit 
resources to flow into SMEs that are weak in terms of market competition.

To alleviate financing difficulties and support SME development, PBOC began imple-
menting TRRRCs in June 2014.2 TRRRCs cut the reserve requirement ratio (RRR) for 
eligible banks and encourage those banks to allocate more funds to areas the real econ-
omy needs to support. The PBOC also requires financial institutions to earnestly follow 
the direction of credit policies and provide the released funds to key national economic 
areas, such as “agriculture, rural areas, [and] farmers,” as well as SMEs, promoting the 
optimization of the credit structure. The PBOC has also strengthened the inspection 
and supervision of the implementation of financial institutions, evaluated the effect of 
policies, and maintained a positive incentive effect.

In fact, there are clear standards for SMEs in China. The “Regulations on the Standards 
for Classification of Small and Medium-Sized Enterprises” (henceforth, Regulations) 
stipulate operating revenue thresholds in various industries as the classification criteria 
and define firms with operating revenues below the threshold as SMEs.3 For example, 
the Regulations stipulate that for heavy industry, firms with an operating income below 
20 million RMB are SMEs. By checking whether the operating income is less than 20 

2 The RRR of banks engaged in proportionate lending to agriculture and small firms is cut by 0.5%.
3 China’s Ministry of Industry and Information Technology and four other departments jointly issued the “Regulations 
on the Standards for Classification of Small and Medium-sized Enterprises” in 2011.
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million, we can identify SMEs in heavy industry. Table  1 shows the operating income 
standards for SMEs in all industries.

Data, variables, and method
Data and variables

Financial data for SMEs such as individual merchants are very scarce. However, the 
firms listed on the National Equities Exchange and Quotations (NEEQ) include most 
SMEs with sound financial information disclosure. Thus, this study uses a financial data-
set for firms listed on the NEEQ. The data come from the China Securities Market and 
Accounting Research (CSMAR) database, which is widely used in China-related studies.

RDD requires a running variable, which, in our study, is intended to specify which 
firms are shocked by TRRRCs or which ones are SMEs mentioned by the PBOC. The 
treatment effect is assigned to firms whose running variable is above a known, exact 
cutoff. Based on the abovementioned regulation shock, we define the running variable 
as the distance of a firm’s operating revenue from the corresponding industry-specific 
operating revenue threshold. In particular, the running variable SALEDIFF  is defined as 
follows:

where ln
(

S̃ALE

)

 is the natural logarithm of the corresponding industry-specific operat-

ing revenue threshold, and ln(SALE) is the natural logarithm of a firm’s operating reve-
nue. A positive SALEDIFF  indicates an SME.

Although the lower RRR of TRRRCs is only for banks providing loans to SMEs, vari-
ous factors may be considered when banks lend; for example, firms with SALEDIFF > 0 
could not be assigned treatment. Obtaining bank loans more easily is the most direct 
effect of TRRRCs on SMEs. We determine that a firm has been assigned treatment by 
its loans having increased after TRRRCs; then, we use fuzzy RDD to assess the effect of 
TRRRCs on tax avoidance for SMEs. For this purpose, we use the difference between 
short-term debt and trade credit to approximate the level of loans (Berger and Udell 
2006). Then, we define TRC = 1 if the firm’s loan increases more than the median value, 

(1)SALEDIFF = ln

(

S̃ALE

)

− ln(SALE),

Table 1 Cutoff values of SMEs in China in different industries

Firms in "Tenancy and Business Services Industry" and "Other Unlisted Industries" are classified by whether the number of 
employees is less than 100, other than operating revenue

Industry Operating 
revenue (RMB) 
(million)

Industry Operating 
revenue (RMB) 
(million)

Agriculture, forestry, livestock 
farming, and fishery industry

< 5 Accommodation industry < 20

Heavy industry < 20 Restaurant and catering industry < 20

Construction industry < 60 Information transmission industry < 10

Wholesale trade industry < 50 Software and IT service industry < 10

Retail industry < 5 Real estate development industry < 10

Transportation industry < 30 Property management industry < 10

Warehousing industry < 10 Tenancy and business services industry –

Postal industry < 20 Other unlisted industries –
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indicating that the firm is affected by the TRRRC. Following Angrist and Lavy (1999) and 
Van der Klaauw (2002), we conduct fuzzy RDD in an instrument variable (IV) frame-
work. We define SME , which is equal to unit when SALEDIFF > 0 , as an instrument for 
TRC . Since we cannot directly observe the treatment status of a firm, referring to Pan 
and Singhal (2019), a sharp RDD is also conducted for robustness.4

We use book-tax differences ( BTD ) as the outcome variable to measure the firm’s tax 
avoidance. BTD is calculated as the difference between pretax accounting profit and tax-
able income, scaled by total asset. A higher BTD can indicate more tax avoidance (Desai 
and Dharmapala 2006). Chan et al. (2010) found that the BTD of listed Chinese firms 
was significantly positively related to tax audit adjustments issued by the tax authori-
ties. The taxation department in China uses BTD as an important indicator for judging 
the existence of tax avoidance among enterprises. Book-tax differences can arise from 
tax avoidance or earnings management. Therefore, to eliminate the effect of earnings 
management, following Desai and Dharmapala (2006), we use book-tax differences that 
cannot be explained by accrued profits to measure corporate tax avoidance as another 
measure of tax avoidance, which is denoted DDBTD.

We also use the following covariates that reflect characteristics of the enterprise: the 
ratio of cash flow from operating activities to total assets ( CFO ), the ratio of liabilities to 
total assets ( LEVERAGE ), the ratio of fixed assets to total assets ( FIXED ), and the ratio 
of investment expenditure to total assets ( INVEST).

TRRRCs for SMEs were first launched on June 16, 2014, and the National Bureau of 
Statistics of China changed the standards for SME classification at the end of 2017; thus, 
our sample period is 2014–2017. We exclude financial firms and firms delisted before 
2018. We also require no missing values for the dependent variable, the running variable, 
and all covariates. All continuous variables are winsorized at the first and 99th percen-
tiles. Our final sample consists of 10,187 firm-year observations, and 14.7% of the obser-
vations come from SMEs.

Descriptive analysis

Table 2 reports the summary statistics of the main variables. Panel A presents summary 
statistics for the full sample. The outcome variable BTD has an average of − 0.022 and 
a median of − 0.004, suggesting that tax-avoidance activities exist in 50% of the sample 
firms.

Panel B and panel C separately present the summary statistics for the SMEs subsam-
ple and the non-SMEs subsample, respectively. The average BTD values of the SME and 
non-SME subsamples are − 0.068 and − 0.014, respectively, suggesting that, on average, 
the tax avoidance of SMEs is lower than that of non-SMEs after TRRRC implementation. 
For covariables, the SMEs and non-SMEs in the sample have small differences in terms 
of CFO , LEVERAGE , FIXED , and INVEST .

4 Meng (2013) evaluated China’s poverty alleviation program using RDD in an IV framework. The reduced-form equa-
tion in Meng (2013) is similar to our sharp RDD equation.
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Method

RD design

As “targeted ease” monetary tools, TRRRCs cut the RRR of eligible banks to help 
increase SMEs’ access to financing. The operating revenue–based classification stand-
ards for SMEs in China create a discrete relationship between the distance of a firm’s 
operating revenue from the corresponding operating revenue threshold and the firm’s 
likelihood of being treated. These conditions provide an opportunity for using an 
RDD to evaluate the effect of TRRRCs on SMEs’ tax avoidance by increasing SMEs’ 
loan availability (Hahn et al. 2001).

The liquidity shock caused by TRRRC implementation should be identifiable given 
the requirement that only firms with annual sales below the corresponding sales 
threshold in the industry can be SMEs. Firms located just below the threshold should 
show no significant differences from firms located just above the sales threshold. 
Consequently, any difference in outcomes generated by TRRRCs between these two 
groups of firms should be attributed to SME eligibility. This identification strategy 
is similar to Bach (2014), who exploits a French targeted credit program to examine 
whether public financing aid reduces small businesses’ credit constraints.

Following Angrist and Lavy (1999), Van der Klaauw (2002), Imbens and Lemieux 
(2008), Lee and Lemieux (2010), and Meng (2013), we use nonparametric local linear/

Table 2 Summary statistics

This table reports descriptive statistics of key variables. Panel A to Panel C present statistics of the full sample, the subsample 
of SMEs and the subsample of non-SMEs. All data come from CSMAR

Observations Mean SD 25th Median 75th

Panel A: Full sample

BTD 10,187 − 0.022 0.092 − 0.029 − 0.004 0.015

SALEDIFF 10,187 − 1.309 1.372 − 2.145 − 1.392 − 0.592

CFO 10,187 0.026 0.150 − 0.049 0.032 0.107

LEVERAGE 10,187 0.395 0.199 0.237 0.390 0.539

INVEST 10,187 0.058 0.074 0.008 0.029 0.077

FIXED 10,187 0.166 0.154 0.033 0.121 0.262

Panel B: Sample of SMEs

BTD 1493 − 0.068 0.145 − 0.092 − 0.019 0.007

SALEDIFF 1493 1.016 0.834 0.412 0.834 1.398

CFO 1493 − 0.021 0.197 − 0.130 − 0.009 0.101

LEVERAGE 1493 0.314 0.203 0.142 0.283 0.451

INVEST 1493 0.066 0.092 0.006 0.026 0.086

FIXED 1493 0.148 0.164 0.024 0.073 0.230

Panel C: Sample of non-SMEs

BTD 8694 − 0.014 0.077 − 0.024 − 0.003 0.016

SALEDIFF 8694 − 1.708 0.999 − 2.283 − 1.612 − 0.973

CFO 8694 0.034 0.139 − 0.038 0.037 0.108

LEVERAGE 8694 0.409 0.195 0.256 0.405 0.550

INVEST 8694 0.056 0.070 0.009 0.029 0.076

FIXED 8694 0.170 0.152 0.036 0.130 0.266
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quadratic regression to perform tests. The local linear regression model for fuzzy 
RDD is as follows5:

We use the 2SLS method to estimate the model. Equation (2) is the first-stage regres-
sion model, where TRC is instrumented by SME . TRC indicates whether a firm is 
affected by TRRRCs. If TRRRC indeed affects a firm’s financial condition, then the most 
direct effect may be that the firm has easier access to bank loans. Equation (2) is used to 
determine whether the effect of TRRRCs on SMEs’ access to bank loans is statistically 
significant.

Table  3 reports estimated results, which suggest that the distance of the operating 
revenue from the threshold has strong predictive power for increased loan availability 
after TRRRCs. Based on CCFT bandwidth, columns (3) and (4) show a 0.16 and 0.20 
higher probability, respectively, of increased loan availability among SMEs, compared to 
non-SMEs. These results are not sensitive to 75% and 150% of the CCFT bandwidth, as 
shown in columns (1) and (2) and columns (5) and (6). For columns (1)–(6), we alter-
nately use linear and quadratic polynomial regression models to cross-check the robust-
ness of the results.

The interaction term SME × SALEDIFF  allows for different regression parameters 
on either side of the cutoff. α1 captures the probability of SMEs’ loan availability being 
increased by TRRRCs, and β1 captures the effect of access to finance on SMEs’ tax avoid-
ance. Hence, after TRRRCs, if SMEs’ access to financing is increased, the change in tax 
avoidance is quantified by α1β1.

Our choice of bandwidth relies on the MSE-optimal method proposed by Calonico 
et al. (2019) (henceforth, CCTF), which is an upgraded version of the optimal bandwidth 
selectors presented in Imbens and Kalyanaraman (2012) and Calonico et  al. (2014). The 

(2)TRCi,t = α0 + α1SMEi,t + α2SALEDIFFi,t + α3SMEi,t × SALEDIFFi,t + ξi,t ,

(3)
BTDi,t = β0+β1TRCi,t−1+β2SALEDIFFi,t−1+β3SMEi,t−1× SALEDIFFi,t−1+ εi,t .

Table 3 The effect of TRRRCs on access to finance

SME is an indicator variable that is equal to one if the firm’s operation revenue was below the threshold of operation 
revenue. The outcome variable is TRC , which is equal to one if a firm obtains a better access to finance. The discontinuity 
estimates are based on local linear/quadratic regressions. Standard errors are in the parentheses. *, **, and *** represent 
statistical significance level at the 1%, 5% and 10% levels, respectively

75% CCTF CCTF 150% CCTF

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

SME 0.154** 0.143** 0.159*** 0.204*** 0.176*** 0.186***

(0.063) (0.072) (0.057) (0.058) (0.043) (0.049)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1532 2921 1844 4843 3718 6,686

5 Our sharp RDD equation is BTDi,t = β0 + β1SMEi,t−1 + β2SALEDIFFi,t−1 + β3SMEi,t−1 × SALEDIFFi,t−1 + εi,t , which is 
similar to the reduced-form equation in Meng (2013).
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rectangular kernel is used as the kernel weighting function. For robustness, we also use 0.75 
times and 1.5 times the optimal bandwidth to perform baseline analysis.

Identification assumptions

Before performing the analysis, we need to check two important assumptions for the valid-
ity of the RDD. First, if firms anticipate TRRRCs, to obtain the benefits provided by the pol-
icy, they may conduct revenue manipulation, which will cause selection bias. We check the 
manipulation of the running variable SALEDIFF around the cutoff based on the method 
proposed by McCrary (2008). Figure  1 plots the estimated density function with a 95% 
confidence interval of the running variable, intuitively showing that there is no jump at the 
cutoff. More formally, the discontinuity estimate of the density of the running variable is 
statistically insignificant with a 0.336 p value. Thus, we cannot reject the null hypothesis of 
no discontinuity in the density of SALEDIFF at the cutoff.

To further exclude the possibility that firms may manipulate sales to obtain access to bank 
loans, we control for the one-period lagged SALE variable in all regressions and examine the 
effect of bank loan availability on tax avoidance in the first year of TRRRCs for robustness.

Second, we examine whether firms around the cutoff have similar characteristics. In 
Fig. 2, we plot the average covariates of equally spaced bins with local linear fitted curves 
on either side of the cutoff. There are clear overlaps between the 95% confidence intervals at 
the cutoffs for all covariates, indicating the similarity of firms’ characteristics at the cutoff.

Table 4 presents the formal continuity tests for covariates. For each covariate, the coef-
ficient of SME is statistically insignificant, which implies the continuity of the firm’s charac-
teristics at the cutoff.

Empirical results and analysis
Baseline results

We implement the RDD strategy to show the causal effect of access to finance on firms’ 
tax avoidance. Before presenting the formal regression results, we use graphical analy-
sis to provide evidence of TRRRCs’ effect on firms’ tax avoidance. Figure 3 separately 

Fig. 1 Density distribution of differences between operation revenue and operation revenue threshold. 
Notes Based on McCrary (2008), this figure shows the density of the running variable SLEDIFF . The solid 
line represents the fitted density function of the running variable with a 95% confidence interval. The 
discontinuity estimate of the density of the running variable is statistically insignificant with the 0.336 p value
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plots the probability of increased loan availability shocked by TRRRCs and tax avoidance 
against the running variable SALEDIFF  on the left and right sides. Linear functions are 
used to predict values in the top two graph curves on either side of the cutoff, and quad-
ratic functions are used in the bottom two graphs.

The left two graphs in Fig. 3 show that there are significant discontinuities in the prob-
ability of increased loan availability at the cutoff. Intuitively, the probability of increased 
loan availability is approximately 0.16 higher among SMEs after TRRRCs. The right two 
graphs in Fig. 3 show discernible discontinuities in the outcome variable at the thresh-
old, indicating that the tax avoidance of firms that are barely SMEs is roughly 0.04 lower 
than that of firms that are barely non-SMEs.

Table  5 reports the baseline discontinuity estimates. The IV estimates reported in 
panel A in Table 5 show a significant negative effect of access to finance on tax avoidance 
after TRRRCs. Based on 75%, 100%, and 150% of the CCFT bandwidth, the linear and 

Fig. 2 Similarity of firms’ characteristics around the cutoff. Notes Each dot represents the average value of 
attribute variable for firms within one of 20 equally spaced bins. The fitted lines are based on local linear 
regressions with a 95% confidence interval around the predicted value

Table 4 Continuity of characteristics at the cutoff

SME is an indicator variable that is equal to one if the firm’s operation revenue was below the threshold of operation 
revenue. The discontinuity estimates are based on local linear/quadratic regressions. Standard errors are in the parentheses

CFO LEVERAGE INVESTMENT FIXED

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

SME  − 0.006  − 0.007  − 0.030  − 0.029  − 0.000  − 0.003  − 0.019  − 0.022

(0.015) (0.020) (0.019) (0.021) (0.006) (0.010) (0.015) (0.019)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic Linear Quadratic

Sample size 3575 3149 2535 4414 3078 4171 2673 4246
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quadratic polynomial regression estimates imply that TRRRCs reduced SMEs’ tax avoid-
ance by roughly 26% while increasing their access to finance. Covariates are alternately 
added in the regression models to ensure the robustness of the results.

The estimates of the sharp RDD in panel B of Table  5 suggest that SME eligibility 
affects tax avoidance. As shown in all columns of panel C, the coefficients of SME are 
significantly negative. For example, the coefficient of SME estimated from the local lin-
ear regression with covariates is − 0.039 and is significant at the 1% level. The sharp RDD 
estimates are approximately the product of the IV estimate and first-stage estimate.

In panels C and D of Table 5, we use an alternative measure of tax avoidance proposed 
by Desai and Dharmapala (2006). The results are consistent with the estimates obtained 
using BTD to measure tax avoidance.

Placebo tests

Our main results depend on the continuity of the density function of the running vari-
able at the real cutoff ( SALEDIFF = 0 ). However, the density function of the running 
variable may be continuous at many other points. To exclude the possibility that the out-
come variable jumps at these points, we use placebo tests to examine the discontinuity 
estimates of the outcome variable at certain pseudo cutoff points. Table 6 presents the 
results. For pseudo cutoff points ( SALEDIFF = −0.1, 0.15, 0.2,−0.25 ), the coefficients 
estimated using both fuzzy RDD and sharp RDD are neither statistically significant nor 
robust based on different regression models. This suggests that a discontinuous reduc-
tion in tax avoidance will hardly occur unless the firm is truly an SME.

Fig. 3 Discontinuity in probability of loan rise and tax avoidance at the cutoff. Notes Panels refer to the 
average probability of rising loan availability and tax avoidance (from left to right). Each dot represents the 
average value within a 20 equally spaced bin. The fitted curves are based on linear regressions (top graphs) 
and quadratic regressions (bottom graphs), separately, with a 95% confidence interval around the predicted 
value
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Robustness tests

Parametric analysis

We use parametric regression to further guarantee the robustness of the baseline 
results. Following Chava and Roberts (2008) and Zhang (2019), observations fall-
ing within the CCTF bandwidth are used to estimate local linear regressions. Both 
BTD and DDBTD are used for measuring tax avoidance. We control for the lagged 
SALEDIFF  and its interaction term with SME , industry-fixed effect, and year-fixed 
effect. Considering possible nonlinearity, we also estimate regression models with the 
quadratic term of the lagged SALEDIFF  . Table 7 reports the corresponding estimation 
results.

Columns (1)–(4) in Table  7 are the results of the regressions without the quad-
ratic term of the lagged SALEDIFF  . Regardless of whether firm characteristics are 
accounted for, the coefficients of SME are significantly negative, suggesting a reduc-
tion in tax avoidance among SMEs after TRRRCs. Controlling for the quadratic term 
of the lagged SALEDIFF  , we find a similar implication.

Table 5 Effects of TRRRCs on corporate tax avoidance

TRC is an indicator variable that is equal to one if the firm’s bank loan raise after TRRRCs. SME is an indicator variable that is 
equal to one if the firm’s operation revenue was below the threshold of operation revenue. Columns (1) and (2) are based on 
75% of CCTF bandwidth, Columns (3) and (4) use CCTF bandwidth, and Columns (5) and (6) use sample firms within 150% 
of CCTF bandwidth. The discontinuity estimates are based on local linear/quadratic regressions. Standard errors are in the 
parentheses. *, **, and *** represent statistical significance level at the 1%, 5% and 10% levels, respectively

75% CCTF CCTF 150% CCTF

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

Panel A: 2SLS (dependent variable: BTD)

TRC − 0.318** − 0.324* − 0.264* − 0.206** − 0.248*** − 0.212**

(0.132) (0.188) (0.139) (0.101) (0.095) (0.097)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1532 2921 1844 4843 3718 6686

Panel B: Sharp RDD (dependent variable: BTD)

SME − 0.048*** − 0.048*** − 0.039*** − 0.043*** − 0.042*** − 0.040***

(0.015) (0.017) (0.012) (0.014) (0.010) (0.012)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1599 3079 2649 4816 3858 6968

Panel C: 2SLS (dependent variable: DDBTD)

TRC − 0.257*** − 0.246* − 0.157* − 0.141** − 0.162** − 0.129*

(0.010) (0.132) (0.091) (0.070) (0.075) (0.075)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1532 2921 2460 5794 3718 6661

Panel D: Sharp RDD (dependent variable: DDBTD)

SME − 0.035*** − 0.037** − 0.025** − 0.031*** − 0.028*** − 0.025**

(0.013) (0.015) (0.010) (0.012) (0.009) (0.010)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1766 3079 2860 5498 4271 6968
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Table 6 Effects of TRRRCs on corporate tax avoidance: placebo tests

Cutoff =  − 0.1, 0.15, − 0.25, 0.2 represent pseudo-cutoffs which are below or above the actual cutoff arbitrarily. TRC is an 
indicator variable that is equal to one if the firm’s bank loan raise after TRRRCs. SME is an indicator variable that is equal to 
one if the firm’s operation revenue was below the threshold of operation revenue. The discontinuity estimates are based on 
local linear/quadratic regressions. Standard errors are in the parentheses. *, **, and *** represent statistical significance level 
at the 1%, 5% and 10% levels, respectively

Cutoff = −0.1 Cutoff = 0.15 Cutoff = −0.25 Cutoff = 0.2

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

Panel A: 2SLS (dependent variable: BTD)

TRC − 0.040 − 0.002 0.251 0.097 0.394 20.5 0.017 − 0.034

(0.082) (0.077) (0.680) (0.392) (0.710) (66.115) (0.283) 0.182

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes Yes No

Sample size 2653 4453 2463 4176 3727 5197 2618 4216

Panel B: Sharp RDD (dependent variable: BTD)

SME − 0.009 − 0.000 − 0.017 − 0.011 0.014 0.022** − 0.003 0.002

(0.009) (0.012) (0.012) (0.015) (0.009) (0.011) (0.012) (0.015)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes Yes No

Sample size 3575 3149 2535 4414 3078 4171 2673 4246

Table 7 Parametric regressions for effects of TRRRCs on corporate tax avoidance

This table presents estimates of parametric regressions using sample firms falling in the bandwidth based on CCTF. BTD 
and DDBTD are variables to measure tax avoidance. Columns (1)–(4) exclude the quadratic term of SALEDIFF and Columns 
(5)–(8) include. All regressions control for industry and year fixed effects. Standard errors are in the parentheses. *, **, and *** 
represent statistical significance level at the 1%, 5% and 10% levels, respectively.

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

BTD BTD DDBTD DDBTD BTD BTD DDBTD DDBTD

SME − 0.041*** − 0.036*** − 0.026** − 0.025** − 0.029*** − 0.028*** − 0.021*** − 0.023***

(0.011) (0.011) (0.010) (0.010) (0.008) (0.008) (0.007) (0.008)

SALEDIFF 0.007 − 0.000 − 0.006 − 0.011 − 0.010 − 0.009 − 0.018 − 0.015

(0.013) (0.011) (0.012) (0.011) (0.015) (0.018) (0.012) (0.018)

SME × SALEDIFF− 0.003 0.003 0.020 0.021 − 0.005 − 0.001 0.027 0.027

(0.022) (0.020) (0.021) (0.019) (0.029) (0.035) (0.022) (0.034)

SALEDIFF
2 0.002 0.000 − 0.005 − 0.003

(0.009) (0.012) (0.006) (0.012)

CFO 0.072*** 0.012 0.071*** 0.021**

(0.013) (0.012) (0.009) (0.009)

− 0.017 − 0.021* − 0.004 − 0.006

LEVERAGE (0.013) (0.012) (0.009) (0.009)

− 0.019 0.014  − 0.029  − 0.001

INVESTMENT (0.027) (0.025) (0.020) (0.019)

0.038** 0.083*** 0.020 0.071***

FIXED (0.018) (0.016) (0.013) (0.012)

0.072*** 0.012 0.071*** 0.021**

Constant − 0.027 − 0.042 − 0.010 − 0.055 0.008 − 0.005 0.045 − 0.006

(0.071) (0.070) (0.063) (0.063) (0.034) (0.038) (0.029) (0.035)

Industry Yes Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes Yes Yes

N 2,212 2,402 2,244 2,445 4,832 4,228 5,816 4,193

R
2 0.096 0.125 0.094 0.109 0.096 0.124 0.076 0.101
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Effects of TRRRCs on corporate tax avoidance in 2015

Since the TRRRC policy was enacted in the second half of 2014, firms may have man-
aged their sales to cater to this policy over the relatively long term. This potential manip-
ulation would lead to the identification bias of treated and controlled firms in the future. 
Thus, we rerun the estimation based solely on observations in 2015 (the next financial 
year after the release of the TRRRC policy). This test also helps to eliminate the poten-
tial effects of other policies implemented during the study period. Table 8 presents the 
results.

The results in Table 8 suggest that in the first year of the TRRRC, SMEs engaged in less 
tax avoidance.

Effect of macroeconomic and monetary policies

To eliminate the effects of other macroeconomic and monetary policies, we include the 
growth of M2 to measure the change in money supply policy and the growth of the GDP 
to measure the change in the local economic environment and national macroeconomic 
policy. Table 9 presents the results.

In Table 9, the estimates are significantly negative, as in the previous results. We pro-
pose that the estimates in Table  9 indicate that TRRRCs have significantly increased 
SMEs’ access to finance and reduced their tax avoidance.

Mechanisms

The size and debt level of a firm can reflect whether it is subject to financing con-
straints (Hu and Schiantarelli 1998; Cleary 1999; Almeida et al. 2004; Krishnan et al. 
2015). To show that Chinese SMEs are more likely to be financing constrained, we 

Table 8 Effects of TRRRCs on corporate tax avoidance in 2015

TRC is an indicator variable that is equal to one if the firm’s bank loan raise after TRRRCs. SME is an indicator variable that is 
equal to one if the firm’s operation revenue was below the threshold of operation revenue. Columns (1) and (2) are based on 
75% of CCTF bandwidth, Columns (3) and (4) use CCTF bandwidth, and Columns (5) and (6) use sample firms within 150% 
of CCTF bandwidth. The discontinuity estimates are based on local linear/quadratic regressions. Standard errors are in the 
parentheses. *, **, and *** represent statistical significance level at the 1%, 5% and 10% levels, respectively

75% CCTF CCTF 150% CCTF

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

Panel A: 2SLS (dependent variable: BTD)

TRC − 0.201* − 0.261 − 0.252* − 0.203* − 0.215** − 0.235**

(0.117) (0.171) (0.139) (0.113) (0.095) (0.010)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1326 2516 1734 3795 3182 5076

Panel B: Sharp RDD (dependent variable: BTD)

SME − 0.046** − 0.044** − 0.039*** − 0.040** − 0.041*** − 0.038***

(0.018) (0.019) (0.015) (0.017) (0.012) (0.013)

Polynomial Linear Quadratic Linear Quadratic Linear Quadratic

Covariates No Yes Yes No No Yes

Sample size 1190 2641 1786 3810 2794 5822
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follow Hubbard (1998) to divide our sample by size and leverage tertiles. We define 
a dummy variable FC to indicate firms’ financing status. For firms with a size (lever-
age) below the first tertile, we assign FC to 1, suggesting that the firm faces financing 

Table 9 Effect of macroeconomic and monetary policies

TRC is an indicator variable that is equal to one if the firm’s bank loan raise after TRRRCs. SME is an indicator variable that is 
equal to one if the firm’s operation revenue was below the threshold of operation revenue. BTD and DDBTD are variables to 
measure tax avoidance. The discontinuity estimates are based on local linear/quadratic regressions. Standard errors are in 
the parentheses. *, **, and *** represent statistical significance level at the 1%, 5% and 10% levels, respectively

BTD DDBTD

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

Panel A: 2SLS

TRC − 0.270* − 0.220* − 0.173* − 0.159*

(0.138) (0.119) (0.098) (0.085)

Polynomial Linear Quadratic Linear Quadratic

Covariates Yes Yes Yes Yes

Sample size 2214 4667 2440 4919

Panel B: Sharp RDD

SME − 0.041*** − 0.041*** − 0.027*** − 0.027**

(0.012) (0.014) (0.010) (0.012)

Polynomial Linear Quadratic Linear Quadratic

Covariates Yes Yes Yes Yes

Sample size 2421 4981 2638 5135

Fig. 4 Discontinuity in probability of being financing‑constrained at the cutoff. Notes Panels refer to the 
average probability of being finaning‑constrained based on firm’s size and leverage. Each dot represents the 
average value within a 20 equally spaced bin. The fitted curves are based on Probit regressions
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constraints. Figure  4 plots the average probability of being financing constrained.6 
Based on firm size (leverage), Fig.  4 intuitively shows that SMEs are 4% (1%) more 
likely to be financing constrained than other firms.

Given the financial constraints faced by SMEs, the difficulty of obtaining exter-
nal financing causes them to rely on internal financing, which has led to corporate tax 
avoidance. We expect that if TRRRCs ease the financial constraints of SMEs by improv-
ing loan availability, SMEs’ incentives for tax avoidance will decrease. We use the SA 
index (Hadlock and Pierce 2010) to measure corporate financial constraints. The higher 
the SA index, the more severe the financial constraints. We first provide graphical evi-
dence to show the discontinuity of financial constraints at the cutoff. The left two graphs 
in Fig. 5 present the RDD plots of financial constraints based on linear and quadratic fit-
ted functions. On the left side of Fig. 5, the financial constraints of firms toward the right 
of the cutoff are significantly lower than those toward the left of the cutoff, suggesting 
that TRRRCs ease SMEs’ financing constraints. Columns (1) and (2) of Table 10 report 
the formal estimate results. Panels A and B present the fuzzy RDD regression results. 
In column (1), the coefficient of TRC in the IV estimation is − 0.479 and significant at 
the 10% level, suggesting that the financing constraints of SMEs decrease after TRRRCs 
improve firms’ loan availability. The sharp RDD estimation in panel C shows that the 
coefficient of SME is − 0.052, roughly equaling −0.479× 0.134 and significant at the 1% 
level. Overall, the results demonstrate the effectiveness of TRRRCs for easing the finan-
cial constraints of SMEs.

Fig. 5 Discontinuity in financing constraint and cash dependence at the cutoff. Notes Panels refer to the 
average SA index and cash dependence (from left to right). Each dot represents the average value within a 15 
equally spaced bin. The fitted curves are based on linear regressions (top graphs) and quadratic regressions 
(bottom graphs), separately, with a 95% confidence interval around the predicted value

6 We used a probit model to evaluate the probability of firms’ financial constraints.
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Given the difficulty of obtaining bank loans and the need to meet production 
demands, SMEs are highly dependent on cash. The direct effect of tax avoidance is 
to improve the internal cash-holding level of a firm and ensure normal operations. 
TRRRCs require banks to inject the released funds into weak areas of the national 
economy, such as SMEs, which reduces the difficulty firms face in obtaining bank 
loans. The substitution effect of loans on cash can ease the dependence of SMEs on 
cash, which further weakens their tax-avoidance motivation. We use the ratio of the 
net increase in cash and cash equivalents to total assets ( CASH  ) to measure a firm’s 
dependence on cash. This is because the larger the value of CASH  , the higher the 
growth of the firm’s cash level, and the greater the demand for cash. Using RDD, we 
analyze the effect of TRRRCs on firms’ cash dependence. We first present the RDD 
plots in Fig. 5. The right two graphs in Fig. 5 show discontinuity in cash dependence 
at the threshold and depict a reduction in SMEs’ cash dependence after TRRRCs. 
Columns (3) and (4) in Table 10 report the estimation results. The fuzzy RDD esti-
mates in panels A and B and the sharp RDD estimates in panel C show that TRRRCs 
significantly reduce SMEs’ cash dependence by increasing firms’ access to finance.

Further analysis

Cross‑sectional analysis of corporate tax avoidance

We have argued that SMEs’ reduction in tax avoidance is attributable to the easing 
of financial constraints and cash dependence after TRRRCs increase loan availability. 
However, as mentioned above, loan availability for SMEs is only likely to rise after 
TRRRCs. For what types of firms is loan availability more likely to increase? We use 
cross-sectional tests in this section to elaborate some further implications of the main 
results.

Table 10 Effects of TRRRCs on financing constrains and cash dependence

Panel A presents fuzzy RDD results based on an IV framework. Panel B represents sharp RDD results. The dependent variable 
SA measures Financial constraint and CASH measures cash dependence. TRC is an indicator variable that is equal to one if 
the firm’s bank loan raise after TRRRCs. SME is an indicator variable that is equal to one if the firm’s operation revenue was 
below the threshold of operation revenue. The discontinuity estimates are based on local linear/quadratic regressions. 
Standard errors are in the parentheses. *, **, and *** represent statistical significance level at the 1%, 5% and 10% levels, 
respectively

SA CASH

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

Panel A: 2SLS (dependent variable: SA or CASH)

TRC − 0.479* − 0.782** − 0.426* − 0.345*

(0.282) (0.400) (0.246) (0.200)

Polynomial Linear Quadratic Linear Quadratic

Covariates Yes No Yes No

Sample size 2394 4680 2141 4562

Panel B: Sharp RDD (dependent variable: SA or CASH)

SME − 0.052*** − 0.117*** − 0.070*** − 0.059**

(0.012) (0.044) (0.023) (0.029)

Polynomial Linear Quadratic Linear Quadratic

Covariates Yes No Yes No

Sample size 4785 5190 2978 4588
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First, we examine whether TRRRCs have inclusive effects. TRRRCs aim to sup-
port the development and growth of weak sectors. On the one hand, SMEs with weak 
market power face more serious financial constraints, and TRRRCs can be described 
as “delivering carbon in the snow.” On the other hand, due to weak market power, 
granting credit to these firms requires banks to further strengthen their monitor-
ing, resulting in increased tax-avoidance risks for the firms. Therefore, for firms with 
weak market power, the negative effect of TRRRCs on their tax avoidance is more 
prominent. We use the gross profit margin to measure market power. The gross profit 
margin can be used as a proxy for relative price markup and can measure the market 
power of a firm (Lerner 1934). We divide the full sample into two groups based on 
whether the gross profit margin is greater than the median. We separately examine 
the effect of TRRRCs on tax avoidance for firms in the higher market power subsam-
ple and the lower market power subsample.

Table 11 Cross‑sectional tests based on market power and ETCs

This table reports RDD results of cross-sectional tests for tax avoidance, financial constraints and cash dependence. Panel 
A presents cross-sectional tests based on market power. Panel B represents cross-sectional tests based on ETCs. The 
dependent variables are tax avoidance ( BTD ), financial constraints ( SA ) and cash dependence ( CASH ). Market power is 
measured as the gross profit margin. ETCs is calculated as entertainment and travel costs scaled by operation revenue. We 
divide the full sample into two groups respectively based on the medians of market power and ETCs to exercise the cross-
sectional tests. TRC is an indicator variable that is equal to one if the firm’s bank loan raise after TRRRCs. SME is an indicator 
variable that is equal to one if the firm’s operation revenue was below the threshold of operation revenue. The discontinuity 
estimates are based on local linear regressions. Standard errors are in the parentheses. *, **, and *** represent statistical 
significance level at the 1%, 5% and 10% levels, respectively

Higher market power Lower market power

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

BTD SA CASH BTD SA CASH

Panel A: Cross-sectional tests based on market power

Results based on 2SLS

 TRC 0.089` 0.374  − 0.876  − 0.335**  − 0.801**  − 0.420**

(0.112) (0.928) (1.355) (0.144) (0.317) (0.214)

 Sample size 1224 1054 865 1240 1860 2564

Results based on Sharp RDD

 SME 0.010 0.040  − 0.081  − 0.070***  − 0.180***  − 0.070**

(0.009) (0.057) (0.049) (0.020) ` (0.045) (0.030)

 Sample size 1264 1249 776 1116 1331 2582

Higher ETCs Lower ETCs

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

BTD SA CASH BTD SA CASH

Panel B: Cross-sectional tests based on ETCs

Results based on 2SLS

 TRC − 0.262* − 0.668* − 0.538** − 0.165 − 0.331 − 0.433

(0.148) (0.394) (0.633) (0.125) (0.633) (0.380)

 Sample size 1586 1976 2460 625 828 593

Results based on 
Sharp RDD

SME − 0.040*** − 0.113** − 0.083*** − 0.027 − 0.046 − 0.070

(0.015) (0.045) (0.031) (0.017) (0.065) (0.047)

Sample size 1712 1912 2328 571 819 668



Page 20 of 23Kong et al. Financ Innov            (2021) 7:18 

Columns (1) and (4) in panel A of Table 11 report the estimated results. The IV esti-
mation in panel A shows that increased loan availability more likely reduces tax avoid-
ance for SMEs with lower market power. The sharp RDD results suggest the same. These 
results provide evidence for the inclusive effect of TRRRCs.

SMEs generally have difficulties with financing and are eager to obtain bank loans. 
Given the small scale and high operating risks of SMEs, their relationships with the 
government and with banks are usually weak. To obtain financial support, SMEs may 
actively seek to establish relationships with the government and banks. Chen et  al. 
(2013) found that bribery is conducive to establishing relationships with governments 
and banks, which in turn facilitates corporate access to bank credit. Following Cai et al. 
(2011) and Chen et al. (2013), we use entertainment and travel costs (ETCs) as a proxy 
for corporate bribery. As above, with reference to the median of ETCs, the entire sample 
is divided into two groups. We then examine the effect of TRRRCs on firms’ tax avoid-
ance for each subsample. Columns (1) and (4) in panel B of Table 11 report the results. 
The fuzzy RDD results suggest that SMEs with higher ETCs gain easier access to loans 
after TRRRCs, leading to a reduction in tax avoidance. The sharp RDD estimation in 
panel B-2 further confirms this result. This result may be attributable to the following. 
SMEs with higher ETCs are more politically connected and enjoy preferential lending 
as well as more credit resources released by TRRRCs. Their financing conditions have 
improved, and their need to avoid taxes has been reduced. Meanwhile, these firms might 
have engaged in excessive tax avoidance (Shen et al. 2019) before TRRRCs. Thus, more 
access to bank loans helps stimulate them to reduce the risk of tax avoidance.

Cross‑sectional analysis of mechanisms

The empirical results of the mechanism test show that, after TRRRCs, loan availability 
for SMEs is likely to improve, thus alleviating financial constraints and cash dependence 
and ultimately reducing tax avoidance. To ensure that this mechanism is convincing, 
based on the same firm characteristics as above (i.e., market power and ETCs), we per-
form a cross-sectional test of the mechanism. Table 11 reports the RDD results.

The results in columns (2)–(3) and (5)–(6) in Table 11 suggest that firms with lower 
market power and higher ETCs are more affected by TRRRCs. For these firms, the coef-
ficients of TRC based on fuzzy RDD and the coefficients of SME based on sharp RDD are 
significantly negative for financial constraints and cash dependence. These results show 
that TRRRCs are more conducive to easing financial constraints and cash dependence 
for firms with weaker market power and more bribery, which is consistent with the het-
erogeneous effect of TRRRCs on tax avoidance.

Effect of TRRRCs on tax payments

A possible implication of the reduction in SMEs’ tax avoidance is that the taxation of 
SMEs has improved. In this section, we examine whether SMEs’ tax payments increase 
after TRRRCs. The outcome variable is TAX_PAYMENT  , which is equal to tax payments 
divided by operational revenues. Tax payments mainly include taxes and fees, such as 
value-added tax, consumption tax, customs duty, income tax, education surcharge, 
and mineral resource compensation fee. Table 12 presents the RDD results. The coef-
ficients of TRC based on fuzzy RDD and the coefficients of SME based on sharp RDD are 
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significantly positive, indicating that the tax payment status of SMEs has improved after 
TRRRCs.

Conclusions
Considering that SMEs face financing difficulties, we use financial data of companies on 
the NEEQ and adopt RD to explore the effect of TRRRCs on corporate tax avoidance. 
The empirical results show that TRRRCs have a significant negative effect on tax avoid-
ance for SMEs. Because of easier access to financing after TRRRCs, SMEs’ financial con-
straints and dependence on cash decrease, consequently leading to a reduction in tax 
avoidance. Further analysis shows that the tax avoidance of SMEs with weaker market 
power and higher ETCs is more negatively affected by TRRRCs, revealing the inclusive 
effect of TRRRCs and the importance of bribery in the allocation of bank loans in China.

This study contributes to the growing body of research on the effect of access to 
financing on corporate tax avoidance, especially among SMEs. Moreover, this study 
helps to clarify the mechanisms that underlie the real effects of relaxed monetary policy 
on corporate behaviors, such as tax avoidance. From a policy perspective, the govern-
ment faces a trade-off between the effect of bribery on greasing the wheels of bank lend-
ing and curbing corporate tax avoidance.
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