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Abstract: This study investigated the R&D manipulation of Chinese listed companies under pref-
erential tax policies based on the bunching approach. On this basis, differences in organizational
performance aspirations were used to distinguish firm heterogeneity. This was to clarify how tax
incentives affected firm innovation performance. The empirical results show that preferential tax
policies can effectively reduce the actual tax burden of high-tech enterprises. Some companies have
enjoyed corporate income tax breaks by manipulating R&D spending. The counterfactual estimate of
R&D intensity shows that the elasticity of taxable income of R&D investment of listed companies
in China is between 0.55 and 0.8. The elasticity of taxable income of manufacturing enterprises
is between 0.6 and 0.75. Furthermore, within the R&D operating range, firm-level variations will
affect innovation performance. The incentive effect of R&D activities of enterprises with a negative
organizational performance aspiration gap is higher than that of enterprises with a positive organi-
zational performance aspiration gap. The conclusion provides the basis for the country to improve
preferential tax policies for high-tech enterprises.

Keywords: tax incentives; R&D manipulation; organizational performance aspiration gap; innova-
tion performance

1. Introduction

Classical economic theory and endogenous economic theory agree that technological
innovation plays a vital role in the process of economic development. Therefore, the
government has a motivation to seek the optimal allocation of resources by intervening
and providing support to corporate R&D investment to promote enterprise technological
innovation [1–3]. The following are stipulated in the outline of China’s 14th Five-Year
Plan: improving the market-oriented technical innovation mechanism, strengthening the
status of enterprise innovation’s main body, accelerating the enterprise agglomeration of
various innovative elements, and formation of a market-oriented technology innovation
system in which enterprise is the main body, is market-oriented, and in which there is
depth of fusion. The abuse of scientific and technological achievements is a necessary factor
hindering sustainable development. One of the ways to solve this problem is to promote
scientific and technological innovation. A preferential tax policy is one of the general
policies of OECD countries to support enterprises’ technological innovation, including
accelerated depreciation policies and R&D tax incentives [4–6]. One part of the tax policy
formulation strategy is sustainable economic development, encouraging and guiding
enterprise ecological innovation. The policy action environment and drivers of innovation
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performance lead to more sustainable business models [7–9]. Recent studies have shown
that companies respond positively to such policies [10–13]. A source for the improvement
of enterprises’ scientific and technological innovation strength is the steady increase of
R&D investment intensity [14,15]. The large size of China’s manufacturing sector gives it
a growing competitive advantage. Therefore, tax incentives to support the high-quality
development of the manufacturing industry are of primary importance.

The risks of R&D activities themselves will hinder the improvement of enterprises’
R&D input intensity; for example, in R&D failure or a long product recovery cycle, the out-
put is not proportional to the input, and R&D achievements are imitated by peers [16,17].
At present, China mainly uses preferential tax policies to encourage enterprises to increase
R&D investment levels. The reduction of the tax rate effectively reduces the risks to enter-
prises of R&D activities utilizing the internalization of economic benefits, thus encouraging
enterprises to increase their R&D investment. China has formulated correspondingly
preferential tax policies for high-tech enterprises with high R&D investment intensity.
Accordingly, high-tech enterprises have clear conditions for identification. As a core index,
the ratio of R&D investment to sales revenue (also known as R&D intensity) has a clear
threshold, which becomes the key to whether an enterprise can obtain income tax benefits.
Threshold rules create unnecessary incentives for companies to avoid tax.

For China in the transitional period, the gradual improvement of the policy environ-
ment and the rapid development of the market economy together constitute a complex
environment for enterprises [18]. In response to the convergence of public policy pressure
and the differentiation of market competition, how organizations make strategic choices
has always been a focus of researchers [19]. The Behavioral Theory of the Firm has laid a
foundation for further analysis of corporate strategic adjustment behavior. It holds that
decision-makers will choose a psychological satisfaction value as a reference point in the
decision-making process, which is the expected level of enterprise operation at the organi-
zational level [20]. This thinking is broadly consistent with the assumptions of prospect
theory [21]. The managers may have completely different decision-making behaviors under
the situation of positive and negative performance expectations.

In the differentiation between policy pressure and market competition, an important
reference point for enterprises making strategic decisions is the expected level of the
enterprise operation. Increasing the intensity of R&D investment reduces the time cost of
innovation decision-making by allowing firms to improve their innovation performance
more quickly. The expected performance feedback of enterprises also has an impact on
innovation performance.

The main contents of this paper are as follows: first, we construct the factual distribu-
tion and counterfactual distribution of the R&D intensity of listed companies to investigate
whether enterprises are engaged in R&D manipulation. Then, based on the results of the
counterfactual estimation, we measure the degree of corporate behavior distortion under
the tax incentive policy. This paper selects enterprises within the R&D manipulation range
as research samples and uses the Poisson regression model to investigate the impact of firm
characteristics such as R&D investment on innovation performance. We analyze the mech-
anism of management decisions on innovation performance under different organizational
performance aspiration gaps.

The first element of originality in this article is the combination of policy actions
and R&D investment in line with the requirements of sustainable development. This
accurately estimates the distortion degree of corporate behavior of listed companies under
the tax avoidance incentive at the micro-level. The second element of originality is that
the differences in organizational performance expectations are used to distinguish firm
heterogeneity and analyze the characteristics of organizational strategic choice under the
influence of tax preference convergence. A third original aspect of this article is the causality
identification strategy constructed by the bunching approach. It is helpful to maintain the
sustainability of policy implementation and make enterprises develop in a green direction.
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The rest of the paper is organized as follows: Section 2 is a review of the relevant
literature. Section 3 discusses the methodology, including datasets, and applications.
Section 4 presents the main empirical results and analysis. The last section gives the
conclusions of the study.

2. Literature Review
2.1. Threshold Rules for Tax Incentives

Scale-based tax exemption or threshold rules are widespread in tax incentive policies,
which leads to tax avoidance by enterprises in order to meet or avoid the threshold.
The response of large US companies to the VAT threshold was to break into smaller
entities, reflecting an obvious tax avoidance strategy [22]. In Pakistan, companies gather
rapidly at the kink point between turnover and profit in the tax system and self-employed
people actively respond to individual income tax brackets [10,11]. The French employee
threshold (50 people) has a significant impact on the distribution of enterprise size and
productivity [12,23]. In Spain, large companies avoid stricter enforcement by clustering
just below the tax enforcement threshold [24,25]. In China, there are clusters of enterprises
near the threshold of R&D tax incentives [3,26,27].

2.2. The Application of Bunching Approach

Traditional policy evaluation methods include differences-in-differences (DID) and
regression discontinuity design (RD). They do not apply to cases in which the samples
of the treatment and control groups are not randomly distributed in a pre-extraction
point system. The bunching approach uses the distribution curves observed in reality to
conduct high-order nonparametric estimation to obtain counterfactual curves [28,29]. As a
new empirical method, this method has achieved good results when dealing with a pre-
breakpoint system, such as the progressive individual income tax system, the retirement
system, and Medicare [30–32].

2.3. The Impact of Organizational Performance Expectation Gap on Firm Decision Making

According to the theory of enterprise behavior and performance feedback theory, the
expected performance of an enterprise in the current year will be determined by referring
to the historical performance and the average performance of the industry in that year [33].
The performance aspiration gap is obtained by calculating the actual performance minus
the expected performance. When an enterprise has a negative organizational performance
aspiration gap, the performance gap urges bounded rational managers to solve the current
problem state by increasing R&D investment to make the actual performance reach the
expected performance level. When an enterprise has a positive organizational performance
aspiration gap, the mentality of satisfying the status quo will hinder the improvement of
R&D investment [34]. Prospect theory analyzes this from the micro-level. First of all, it
assumes that people are loss-averse, and a negative organizational performance aspiration
gap involves the prospect of a loss. Managers will take more steps to avoid certain
losses [21]. Based on the complementarity of the two theories, managers have different
decision-making behaviors under different organizational performance aspirations. In the
context of tax incentives, corporate feedback to expected performance is also reflected in
innovation performance [35].

2.4. Firm Level Factors Affecting Innovation Performance

Research on the impact of the macro-environment on innovation mainly focuses on the
influence of the environment of the legal system and fiscal and tax policies on enterprise
innovation. Under preferential tax policy, enterprises not only conduct innovation to
promote technological progress and maintain a competitive advantage, but also conduct
innovation to obtain other benefits, which is a kind of strategic behavior [36–38]. Empirical
evidence shows that law, product market competition, investor attitudes to failure, financial
development, and institutional ownership influence innovation [39–43]. The degree to
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which an enterprise makes strategic adjustments mainly depends on the following factors:
the relationship between the organization and the external environment, organizational
resources and capabilities, characteristics of management within the organization, mutual
support between middle managers and employees, characteristics of internal directors,
the organization’s previous operating performance, and media attention [32,44–47]. Tax
cuts do give companies an incentive to spend more on research and development and
produce new products [48,49]. The tax burden will reduce the internal cash flow of
enterprises [50]. Internal financing is one of the important sources of funds for enterprises’
innovation activities [51]. Too high a tax rate would encourage companies to turn to
debt [52]. When the corporate income tax rate goes down, the wages that employees
receive go up significantly [53].

The existing research focuses on the factors influencing enterprise innovation activities.
Few studies have analyzed the level of organizational performance aspirations in the
context of tax incentives. This paper aims to explore the effect of preferential taxation
policies on high-tech enterprises in China. It is important fully understand the changes in
enterprise behavior choice during the implementation of preferential taxation policies for
high-tech enterprises in China. Therefore, we hope to explore the mechanism of the impact
of the organizational performance aspiration gap on enterprise innovation decisions.

3. Materials and Methods
3.1. Data and Variables

This paper takes the preferential income tax policy of high-tech enterprises as the
research object. The financial statement data disclosed by listed companies from 2015
to 2019 are used as the research basis. The screening procedures for the data of listed
companies are as follows: (1) exclude the companies that are missing or have not disclosed
their R&D investments throughout the sample period; (2) since the number of enterprises
with a sales revenue of less than 200 million is small (less than 100), enterprises with sales
revenue of less than 200 million are deleted; (3) exclude financial enterprises; (4) exclude
enterprises with abnormal data, such as R&D investment higher than sales revenue, etc.
The number of samples after screening is shown in Table 1. Manufacturing enterprises are
selected according to the industry classification and code of national economy published by
the National Bureau of Statistics of China (GB/T 4754-2017). All data are from the CSMAR
database and the Wind database.

Table 1. Sample number of enterprises from 2015 to 2019.

Year 2015 2016 2017 2018 2019

Sample size of enterprises 2144 2441 2823 2991 3204

Enterprises reduce costs by increasing financial leverage to obtain the tax shield value
of debt. Therefore, the innovative performance model of enterprise behavior decision-
making will comprehensively consider the power subjects (controlling shareholders and
management CEO) and the debt ratio and other factors in the organization. The first
is enterprise competence. The number of invention patent applications in the financial
statements represents the R&D performance, and the logarithm of the R&D investment
and the total sales revenue in the financial statements represent the R&D investment and
the operating level, respectively. The second is the debt structure of the enterprise, which
is expressed by the following proportion: the ratio of interest-paying debt = (short-term
borrowing + long-term borrowing due within one year + long-term borrowing)/total
assets. The third is the rights of the enterprise, based on the natural logarithm of the total
amount of the top three company executives’ pay, SOE and CEO in the enterprise financial
statements. Combined with the identification method of high-tech enterprises, industry
effect and annual effect are set as control variables.

Table 2 shows the variables used in this article and their names in the financial
statements or calculations. The corresponding descriptive statistics are given in Table 3.
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Table 2. Variables and their meanings.

Variables Meaning

INV The number of invention patent applications
RD R&D spending

LEV The ratio of interest-paying debt
SALES Sales revenue

PAY The top three company executives’ pay
TOP The shareholding ratio of the largest shareholder

SOE Whether there are actual controllers for the state-owned enterprise
(1 for yes; 0 for no)

CEO Company chairman and general manager is the same person (1 for
yes; 0 for no)

Firm Performance Return on assets
Industry Performance Industry return on assets

Positive organizational performance aspiration gap Performance–Aspiration > 0
Negative organizational performance aspiration gap Performance–Aspiration < 0

Table 3. Descriptive statistics of variables.

Variables Mean Max Min SD Skew Kurt

R&D performance 15.23 130 0 25.16 2.66 7.51
Ln (R&D spending) 17.68 21.74 15.58 0.97 0.66 1.48
Ln (sales revenue) 20.92 25.05 18.27 1.10 0.28 0.64

The ratio of interest-paying debt 0.12 0.49 0 0.11 0.08 0.12
Ln (the top three company

executives’ pay) 14.15 16.76 12.87 0.59 1.10 3.08

SOE - - - - - -
CEO - - - - - -

3.2. Methods
3.2.1. Bunching Approach

First, we estimated the distribution of counterfactual firms near the breakpoint by
using the distribution of firms not affected by the policy. In terms of progressive tax rates,
the basic regression of counterfactual estimation is as follows:

cj =
q

∑
i=0

βi · (gj)
i + ∑

i=g−

g+γi · I
[
gj = i

]
+ ε j (1)

where cj is the number of samples within the R&D proportion interval j and gj is the R&D
level corresponding to the R&D proportion interval j. g− and g+ are the upper and lower
bounds of the segment distorted by the system, and I

[
gj = i

]
is an indicator function. Since

the beginning and end of the twisted section of the bending system are obvious, the values
of g− and g+ can be directly determined by the distribution curve.

In the process of estimating Equation (1), two parameters need to be determined in
advance. One is the upper limit and lower limit of the operating interval, i.e., [g−,g+]; the
other is the order p of the polynomial fitting. Diamond and Persson [54] provide a data-
driven method, B = M, to determine the optimal interval and the optimal order. B represents
the bunching mass on one side of the breakpoint caused by manipulation (Equation (2)). M
represents the missing mass of enterprises on the other side. See Equation (3).

B̂ = ∑g∗

j=g−
(Cj − Ĉj) (2)

M̂ = ∑g+
j>g∗ (Ĉj − Cj) (3)
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Income tax for high-tech enterprises is a taxation system based on progressive rates.
Under this tax system, the breakpoint changes the average tax rate rather than the marginal
rate. Therefore, according to the adjustment of Kleven and Waseem [11], the increase in the
average tax rate at the breakpoint is approximated to the increase in the marginal tax rate.
Then the taxable income elasticity is

e =
∆g/g∗

∆t∗/(1− t)
≈ (∆g/g∗)2

∆t/(1− t)
(4)

3.2.2. Poisson Regression Model

There are differences in the behaviors taken by the management when the enterprise
is in business performance and business distress, which will also affect the behavior
choices of the enterprise, especially in terms of the innovation decisions of the enterprise.
Therefore, we used the difference between actual performance and expected performance
to distinguish heterogeneous R&D manipulators.

The variable of organizational performance expectation gap was measured by Equation (6),
which was set up as follows:

Per f or_Aspirationi,t−1 = FirmPer f ori,t−1 − αFirmPer f ori,t−2 − (1− α)IndusPer f ori,t−1 (5)

where Per f or_Aspirationi,t−1 is the (t − 1) year performance expectation gap of the
enterprise, FirmPer f ori,t−1 and FirmPer f ori,t−2 is the performance of the enterprise in the
(t − 1) and (t − 2) years, respectively, and IndusPer f ori,t−1 is the average performance of
all enterprises in the industry in (t − 1) years except the enterprise itself. In addition, α
is the weight coefficient and is a value between (0,1]. The value of α does not affect the
robustness of the results.

The high-tech enterprises in the R&D manipulation range have stripped endogenous
influence from this paper. We established the following regression model to analyze the
impact of enterprise characteristics on R&D performance:

Inv(i,t) = α + β1RDi,t + β2LEVi,t + β3SALESi,t + β4PAYi,t
+β5TOPi,t + β6SOEi,t + β7CEOi,t + ∑ Year + ∑ Industry + ε

(6)

4. Results
4.1. Enterprise R&D Manipulation Test and Taxable Income Elasticity
4.1.1. Enterprise R&D Manipulation Test and Elasticity of Taxable Income

The types of institutional breakpoints are divided into bending breakpoints and fault
breakpoints. The preferential tax policies for high-tech enterprises studied in this paper are
bending breakpoints. R&D manipulation causes clustering distribution of enterprises at
bending breakpoints. The marginal tax burden of individuals located on the right side of
the critical point decreases after the R&D intensity exceeds a critical point. Each individual
moves to a higher R&D intensity by increasing their R&D investment with the goal of 3%.
Finally, the cluster distribution of enterprises forms at the target R&D intensity.

According to the ratio of R&D investment to sales revenue of a full sample of listed
companies in China from 2015 to 2019, the distribution pattern observed in reality is
consistent with the model’s prediction. Companies that spend less than 3% on R&D have
increased their R&D spending to more than 3%. This leads to a clustered distribution at 3%
of the critical point. Figure 1 shows the clustering distribution of R&D intensity of a full
sample of listed companies. From 2015 to 2019, the number of companies on the right side
of the enterprise R&D intensity of 3% increased by leaps and bounds, showing a clustering
phenomenon. Therefore, the research and development manipulation phenomenon of
high-tech enterprises can be studied by the bunching approach.



Sustainability 2021, 13, 11819 7 of 16

1 

 

Figure 1. Cluster distribution of R&D intensity of the full sample of listed companies. (a) Cluster distribution of R&D
intensity of the full sample of listed companies in 2015; (b) Cluster distribution of R&D intensity of the full sample of listed
companies in 2016; (c) Cluster distribution of R&D intensity of the full sample of listed companies in 2017; (d) Cluster
distribution of R&D intensity of the full sample of listed companies in 2018; (e) Cluster distribution of R&D intensity of the
full sample of listed companies in 2019.

Regression estimation of counterfactual distribution was carried out according to
Equation (1), and the regression results are shown in Table 4. The R&D intensity of enter-
prises were divided into several subdistricts according to 0.5%. The data from 2015 to 2019
were taken as samples, and the number of observed samples in each interval count was
used to draw the frequency distribution curve of the whole market. Columns (1)–(6) in
Table 4 show the frequency distribution of high-order regression characterizations without
institutional distortions. In 2017, the second-order regression of enterprise frequency distri-
bution was significantly positive at the 1% level. The fifth-order regression of frequency
distribution in the remaining years was significantly positive at the 1% level. Columns
(7)–(10) in Table 4 were used to absorb the degree of deviation from the counterfactual dis-
tribution in reality (when there is no institutional breakpoint), showing the part distorted
by institutions near the single extraction point g∗.

Table 4. Regression estimation results of counterfactual distribution of the full sample of listed companies.

β0 β1 β2 β3 β4 β5 γ7 γ8 γ9 γ10

2015 254.40 ***
(10.44)

−161.92
***

(−4.58)

63.77 ***
(4.10)

−11.27 ***
(−3.98)

0.86 ***
(3.85)

−0.02 ***
(−3.70)

166.47 ***
(7.29)

95.27 ***
(4.18)

45.35 *
(1.99) ——

2016 263.82 ***
(10.38)

−165.30
***

(−4.45)

66.85 ***
(4.02)

−11.96 ***
(−3.90)

0.92 ***
(3.76)

−0.03 ***
(−3.61)

154.54 ***
(6.38)

117.70 ***
(4.83)

60.52 **
(2.48)

46.79 *
(1.93)

2017 217.2 8***
(12.71)

− 31.23
***

(−5.58)

1.18 ***
(3.01) —— —— —— 220.73 ***

(7.17)
186.21 ***

(6.06)
110.09 ***

(3.58)
70.39 **
(2.29)

2018 341.05 ***
(11.89)

−229.74
***

(−5.48)

86.36 ***
(4.60)

−14.50 ***
(−4.19)

1.07 ***
(3.87)

−0.03 ***
(−3.61)

199.29 ***
(7.29)

195.49 ***
(7.11)

94.45 ***
(3.42)

65.66 **
(2.39)

2019 342.13 ***
(12.89)

−233.83
***

(−6.03)

91.56 ***
(5.27)

−15.67 ***
(−4.89)

1.16 ***
(4.57)

−0.03 ***
(−4.27)

164.07 ***
(6.49)

142.4 ***
(5.60)

111.12 ***
(4.35)

78.76 ***
(3.09)

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%, ** indicates that the null hypothesis is
significantly rejected at the level of 5%, and * indicates that the null hypothesis is significantly rejected at the level of 10%.
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We extracted the coefficients obtained from columns (1)–(6) in Table 4. Then we
excluded columns (7)–(10) from the estimation of the deviation of the distorted section.
The first part is retained to fit the frequency of counterfactual distribution in the R&D
proportion interval. According to Equations (2) and (3), we obtained the cluster value B and
the value of the counterfactual curve. In this way, we could measure the market reaction.
The fact distribution and counterfactual distribution were plotted in combination with
Figure 1, as shown in Figure 2. The upper and lower bounds of the cluster distribution were,
respectively, g− = 3% and, g+ ∈ (3.81%, 3.98%). Therefore, the degree of corporate behavior
distortion under the preferential tax policy of high-tech enterprises is ∆g ∈ (0.81%, 0.98%).

1 

 

Figure 2. Factual distribution and counterfactual distribution of R&D intensity of the full sample of listed companies.
(a) Factual distribution and counterfactual distribution of R&D intensity of the full sample of listed companies in 2015;
(b) Factual distribution and counterfactual distribution of R&D intensity of the full sample of listed companies in 2016;
(c) Factual distribution and counterfactual distribution of R&D intensity of the full sample of listed companies in 2017;
(d) Factual distribution and counterfactual distribution of R&D intensity of the full sample of listed companies in 2018;
(e) Factual distribution and counterfactual distribution of R&D intensity of the full sample of listed companies in 2019.

Taxable income elasticity is the core index used to evaluate the loss of tax efficiency
and further analyze the change in welfare level. The cluster analysis method can completely
solve the endogenous bias in the estimation process, and the results are more robust. Based
on the R&D investment of listed enterprises in China from 2015 to 2019, the tax elasticity of
R&D investment calculated from Equation (4) is 0.55–0.8. This indicates that the growth rate
of R&D investment of Chinese enterprises is higher than that of the R&D investment tax.

4.1.2. Elasticity of Taxable Income from R&D Investment in Manufacturing Industry

Table 5 shows the results of counterfactual estimation of R&D intensity of listed man-
ufacturing companies in China according to Equation (1). Columns (1)–(6) in Table 5 show
the frequency distribution of high-order regression characterizations without distortions
of tax incentives. The fifth-order regression of frequency distribution from 2015 to 2019
was significantly positive at the 1% level. Columns (7)–(10) in Table 5 are used to absorb
the extent to which the distribution deviates from the counterfactual distribution in reality
(without institutional breakpoints), showing the part distorted by institutions near the
single extraction point g∗. Extract the coefficients obtained from columns (1)–(6) in Table 5.
Exclude (7)–(10) from the estimation of the deviation of the distorted section. The first part
can be retained to fit the frequency of counterfactual distribution in the R&D proportion
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interval. According to Equations (2) and (3), we can get the value of the cluster value B and
the value of the counterfactual curve to calculate the reaction degree of the market ∆g.

The upper and lower bounds of the cluster distribution are g− = 3% and, g+ ∈ (3.85%,
3.95%). The degree of corporate behavior distortion under the preferential tax policy for
high-tech enterprises is ∆g ∈ (0.85%, 0.95%). Figure 3 draws a counterfactual distribution
curve based on the above counterfactual estimation results. The tax elasticity of R&D
investment, calculated with Equation (4), is 0.6–0.75. This means that the elastic fluctuation
range of taxable income of China’s manufacturing enterprises is narrower than the overall
level, and the degree of distortion under the preferential tax policies is lower than the whole
level. Comparing the taxable income elasticity between the manufacturing industry and the
whole level, the growth rate of R&D investment tax in China’s manufacturing enterprises
is lower than that of R&D investment. The tax burden on manufacturing enterprises to
improve R&D intensity is lower than the overall level of the society, which encourages
the manufacturing industry to increase R&D input intensity and promote high-quality
innovation in economic development.

Table 5. Regression estimation results of counterfactual distribution of manufacturing enterprises.

β0 β1 β2 β3 β4 β5 γ7 γ8 γ9 γ10

2015 87.20 ***
(11.01)

−112.45
***

(−6.18)

72.13 ***
(5.68)

−18.69 ***
(−5.21)

2.07 ***
(4.79)

−0.08 ***
(−4.24)

21.21 ***
(3.63) —— —— ——

2016 72.51 ***
(12.98)

−65.51 ***
(−4.93)

40.47 ***
(4.30)

−10.19 ***
(−3.84)

1.08 ***
(3.35)

−0.04 **
(−2.90)

24.11 ***
(5.64)

23.21 ***
(5.44) —— 10.83 **

(2.68)

2017 103.39 ***
(18.89)

−130.38
***

(−10.06)

83.42 ***
(9.07)

−20.97 ***
(−8.05)

2.22 ***
(7.00)

−0.08 ***
(−6.05)

48.71 ***
(11.75)

31.32 ***
(7.64) —— ——

2018 94.90 ***
(12.71)

−104.19
***

(−5.73)

62.95 ***
(4.84)

−15.36 ***
(−4.20)

1.60 ***
(3.62)

−0.06 ***
(−3.14)

44.29 ***
(7.64)

50.65 ***
(8.75)

26.23 ***
(4.71) ——

2019 59.63 ***
(15.79)

−36.51 ***
(−3.90)

23.55 ***
(3.53)

−5.70 **
(−3.09)

0.55 **
(2.51)

−0.0 2**
(−1.96)

44.00 ***
(14.19)

47.14 ***
(14.60)

33.12 ***
(10.32)

18.83 ***
(6.09)

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%, ** indicates that the null hypothesis is
significantly rejected at the level of 5%.

 

2 

 

Figure 3. Factual distribution and counterfactual distribution of R&D intensity of manufacturing enterprises. (a)Factual
distribution and counterfactual distribution of R&D intensity of manufacturing enterprises in 2015; (b)Factual distribution
and counterfactual distribution of R&D intensity of manufacturing enterprises in 2016; (c) Factual distribution and coun-
terfactual distribution of R&D intensity of manufacturing enterprises in 2017; (d)Factual distribution and counterfactual
distribution of R&D intensity of manufacturing enterprises in 2018; (e)Factual distribution and counterfactual distribution
of R&D intensity of manufacturing enterprises in 2019.
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4.2. The Impact of Management Decisions on R&D Performance

Based on the degree of behavior distortion of listed companies and manufacturing
firms in China, this paper further studies the effects of a series of firm characteristics on
R&D performance under different expected performance levels by taking firms within the
R&D manipulation range as the research object. There are differences in the behaviors
of the management when the enterprise has a positive or negative performance gap.
Under a performance aspiration gap in heterogeneous organizations, enterprises in the
distorted section of the tax incentive system have different contribution degrees of R&D
investment to R&D performance when carrying out R&D activities. Therefore, an empirical
analysis was conducted on the impact of heterogeneity by sampling the positive or negative
organizational performance aspiration gap.

As the dependent variable is a counting variable, the Poisson regression model is
adopted. The required data are screened according to the following steps based on the
data in Table 1: (1) the R&D intensity of the enterprise is between 3% and the upper bound
of the R&D manipulation interval; (2) the enterprise data should be continuous and the
disclosure information should cover all the research variables. The final retained sample
is panel data of 194 enterprises from 2015 to 2019. Among them, 70 enterprises had a
positive organizational performance aspiration gap and 124 enterprises had a negative
organizational performance aspiration gap. Due to space limitations, we only report the
situation of α = 0.5, α = 0.2 and α = 0.8 as shown by the robustness test. Substituting it into
Equation (6), the regression results are as shown in Table 6.

Table 6 shows the results of Equation (6) as follows: (1) test results of the impact of
the organizational performance expectation gap on enterprise innovation performance;
(2) the influence of firm capability, firm debt structure, and firm rights on firm innovation
performance; (3) the effect of the organizational performance expectation gap on promoting
enterprise technological innovation by influencing the contribution of firm characteristics
to firm innovation performance. In Table 6, column (1) is listed as the test result where the
organizational performance expectation gap is positive; column (2) is listed as the test result
where the organizational performance expectation gap is negative. The result of column (1)
shows that, at the level of 1%, the regression coefficient of firm characteristics is significantly
positive. Column (2) indicates that the regression coefficient of firm characteristics is
significantly positive at the level of 5%, indicating that all the explanatory variables of firm
characteristics selected in this paper have an impact on firm innovation output.

Table 6. Regression results of R&D performance with different organizational performance aspiration gaps (2015–2019).

Variable
Inv(1) Inv(2)

Positive Organizational Performance Aspiration Gap Negative Organizational Performance Aspiration Gap

RD 0.3623 ***
(42.60)

0.4339 ***
(66.91)

LEV −1.0118 ***
(−16.70)

0.0463 **
(−1.92)

SALES 0.0943 ***
(13.98)

0.0775 ***
(15.85)

PAY 0.6964 ***
(71.40)

0.0839 ***
(9.88)

TOP −0.2548 ***
(−6.53)

0.2524 ***
(19.61)

SOE 0.2526 ***
(9.87)

−0.1253 ***
(−6.73)

CEO 0.2576 ***
(23.28)

−0.1054 ***
(−12.48)

Controls Control Control
Year Control Control

Industry Control Control
N 350 620

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%, ** indicates that the null hypothesis is
significantly rejected at the level of 5%.
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It can be seen from the sample regression results in column (1) of Table 6 that, where
the gap between organizational performance aspirations is positive, both R&D investment
and sales revenue have a positive impact on enterprise R&D performance. Sales revenue
reflects an enterprise’s operating ability, which determines the basis of R&D investment.
Both sales revenue and R&D input have a positive impact on R&D output. However, the
R&D investment is higher than the sales revenue. The interest-bearing debt ratio and the
company’s largest shareholder shareholding ratio both play an inhibiting role. The rights
and interests of managers and the subject of enterprise rights play a promoting role.

It can be seen from the sample regression results in column (2) of Table 6, where the
organizational performance aspiration gap is negative, that both R&D investment and sales
revenue have a positive impact on enterprise R&D performance. The results are consistent
with the positive expectation level. Comparing the data in column (1) of Table 6, we see
that the impact coefficient of R&D investment increased from 0.3623 to 0.4339. When the
actual performance was lower than the expected performance, the promoting effect of R&D
investment on R&D performance was more significant. The influence of the debt structure
on firm innovation performance changed, and the influence coefficient of interest-paying
debt ratio changed from negative to positive. This shows that an increase in the debt level
will promote the R&D output of enterprises under the current situation.

Next, we compared the explanatory variable coefficients in columns (1) and (2) of
Table 6. On the one hand, enterprises with a positive organizational performance aspiration
gap have achieved higher actual performance than expected, but the resultant mentality
of wanting to maintain the status quo makes enterprises relax their management of R&D
activities, which weakens the R&D performance and is not conducive to the improvement
of the technological innovation level or to the long-term growth of enterprises. On the
other hand, the role of the enterprise rights subject in the case of a negative organizational
performance aspiration gap is contrary to that with a positive organizational performance
aspiration gap. R&D manipulation deviates from the normal development track of the
enterprise, damages the shareholders’ rights and corporate interests, and hinders the future
development of the enterprise.

There are significant differences in the impact of factors such as R&D investment, debt
ratio, and share proportion of the largest shareholder on the firm’s R&D performance under
different organizational performance aspiration gap scenarios. This is not only reflected
in the degree of influence of different variables, but also has positive and negative effects
for the same variable. When the organizational performance aspiration gap is positive,
the influence of the corporate R&D investment on the R&D performance is significantly
lower than that of the firm’s decision when the organizational performance aspiration
gap is negative. This reflects the fact that the management decisions in the context of the
gap between performance aspirations of different organizations is a significant reason for
influencing the contribution of R&D investment to R&D performance. When an enterprise
is experiencing good performance, the benefit embezzlement motivation will inhibit the
contribution of R&D investment to R&D performance. Similarly, when the firm is in
business distress, the desire of management to prevent reputational punishment will
promote the contribution of R&D investment to R&D performance. In addition, under
different organizational performance aspiration gaps, the interest-bearing debt ratio also
has an opposite influence on the enterprise’s R&D output. The interest-bearing debt ratio
has a negative influence on the corporate R&D output when the organizational performance
aspiration gap is positive. Otherwise, there is a positive correlation. This result is similar
to the effect of R&D input on R&D output, and the tax shield value of corporate debt is
reflected in the reduction in taxable income. When the actual performance is lower than
the expected performance, under the influence of this gap, the debt ratio will stimulate
enterprises to carry out R&D activities. When actual performance is higher than expected
performance, firms focus more on the value of the tax shield of the debt ratio than on
innovative R&D activities.
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Therefore, unilateral improvement of R&D investment cannot effectively improve
R&D performance. The mismatch between R&D investment and R&D performance still
exists. The enterprise innovation driven by tax preferential policy cannot achieve the
expected effect. It is difficult to achieve sustainable development requirements.

4.3. Robustness Test
4.3.1. Robustness Tests for Varying Time

We tested the robustness of the estimated results by transforming time intervals
based on the characteristics of the clustering method. We replaced the time interval of
the above panel data with 2016–2018 and 2017–2019, respectively, and substituted them
into Equation (6) for the regression. The selected samples were 305 enterprises in the R&D
manipulation range from 2016 to 2018 and 305 enterprises in the R&D manipulation range
from 2017 to 2019. Among them, 111 had a positive organizational performance aspiration
gap and 194 had a negative organizational performance aspiration gap. The results are
shown in Tables 7 and 8.

Table 7. Regression results of R&D performance with different organizational performance aspiration gaps (2016–2018)..

Variable
Inv(1) Inv(2)

Positive Organizational Performance Aspiration Gap Negative Organizational Performance Aspiration Gap

RD 0.2371 ***
(13.49)

0.4175 ***
(36.66)

LEV −0.1468 ***
(−12.14)

0.2197 ***
(17.79)

SALES 0.4077 ***
(−12.14)

0.3955 ***
(17.79)

PAY 0.6353 ***
(22.31)

0.5746 ***
(58.69)

TOP −0.2434 ***
(−20.90)

0.4610 ***
(10.79)

SOE 0.6535 ***
(48.57)

0.1254 ***
(−12.32)

CEO 0.1147 ***
(83.36)

−0.3860 ***
(−36.55)

Controls Control Control
Year Control Control

Industry Control Control
N 333 582

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%.

Table 8. Regression results of R&D performance with different organizational performance aspiration gaps (2017–2019).

Variable
Inv(1) Inv(2)

Positive Organizational Performance Aspiration Gap Negative Organizational Performance Aspiration gap

RD 0.3222 ***
(37.94)

0.4894 ***
(94.90)

LEV −0.2007 ***
(−3.19)

0.0976 ***
(2.94)

SALES 0.2174 ***
(29.92)

0.2546 ***
(62.91)

PAY 0.7785 ***
(79.70)

0.2212 ***
(29.68)

TOP −0.4189 ***
(−11.47)

0.6003 ***
(22.12)

SOE 0.4900 ***
(18.51)

0.3186 ***
(25.13)

CEO 0.3270 ***
(30.82)

−0.0918 ***
(−11.56)

Controls Control Control
Year Control Control

Industry Control Control
N 333 582

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%.
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Tables 7 and 8 show that the estimation results of various enterprise characteristics
are all significant. The sign before the coefficient is consistent with the previous estimate.
Although the values of the coefficients are slightly different from the previous results, the
relative sizes of the coefficients under different performance aspiration gaps are consistent,
indicating that the estimated results are robust.

4.3.2. Robustness Test for Changing Weights

To enhance the robustness and persuasibility of the results, we calculated Equation (5)
with α = 0.2 and α = 0.8, respectively, and carried out a regression of Equation (6). The
regression results showed that the previous test results had not changed substantially.
The conclusion was still robust. Tables 9 and 10 shows the test results of α = 0.2 and
α = 0.8, respectively.

Table 9. Regression results of R&D performance with different organizational performance aspiration gaps (2015–2019)

Variable
Inv(1) Inv(2)

Positive Organizational Performance Aspiration Gap Negative Organizational Performance Aspiration Gap

RD 0.3221 ***
(57.76)

0.4731 ***
(75.82)

LEV −0.2179 ***
(−5.65)

1.7801 ***
(36.39)

SALES 0.0281 ***
(7.00)

0.0485 ***
(−11.70)

PAY 0.2979 ***
(41.20)

0.0727 ***
(6.53)

TOP −0.4286 ***
(−16.03)

0.3073 ***
(6.26)

SOE 0.1910 ***
(8.48)

−0.5980 ***
(43.24)

CEO 0.2556 ***
(33.12)

−0.1046 ***
(−8.17)

Controls Control Control
Year Control Control

Industry Control Control
N 280 690

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%.

Table 10. Regression results of R&D performance with different organizational performance aspiration gaps (2015–2019)

Variable
Inv(1) Inv(2)

Positive Organizational Performance Aspiration Gap Negative Organizational Performance Aspiration Gap

RD 0.6450 ***
(93.89)

0.5636 ***
(96.78)

LEV −0.5841 ***
(−13.17)

0.1834 ***
(4.62)

SALES 0.0352 ***
(8.67)

0.0963 ***
(21.26)

PAY 0.3678 ***
(41.91)

0.4325 ***
(55.02)

TOP −0.3486 ***
(−12.11)

2.1714 ***
(59.68)

SOE 0.1607 ***
(7.67)

−0.6766 ***
(50.57)

CEO 0.1894 ***
(21.79)

−0.2857 ***
(4.62)

Controls Control Control
Year Control Control

Industry Control Control
N 350 620

In this table, *** indicates that the null hypothesis is significantly rejected at the level of 1%.
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5. Conclusions

Since the economy entered the new normal, the government has sought to constantly
improve national policies for high-tech enterprises. It aims to improve the innovation
environment of high-tech enterprises, enhance the vitality of high-tech enterprises, and
promote their high-quality development. Therefore, it is of great practical significance to
objectively evaluate the policy effect of large-scale tax reductions and clarify whether the
tax reduction policy improves the development environment and development quality.

Due to enterprises’ R&D manipulation in the implementation of tax incentives, it is
hard to apply the traditional causality identification methods of DID and RD. Therefore,
we used the bunching approach to investigate the impact of tax incentives on the R&D
investment level of high-tech enterprises based on the financial statement data of A-share
full-sample listed companies from 2015 to 2019. The results showed that there were R&D
manipulation behaviors in high-tech enterprises in China. The elasticity of taxable income
in manufacturing enterprises is lower than its overall level in society. This means that
the tax burden of increasing the R&D input of manufacturing enterprises is lower than
the whole level for listed companies. We obtained new findings in the further study of
corporate behavior in the tax manipulation interval. Enterprises tend to increase their R&D
investment and actively adjust their debt structure when the actual performance is lower
than expected. The tax shield value of debt is not conducive to the innovation output of
high-tech enterprises when the actual performance is higher than expected.

The policy implications of the conclusions are as follows. Since there is a sharp drop
in income tax rates near the breakpoint of tax incentives, companies have an incentive
to obtain tax breaks by manipulating R&D investment. This is essentially a distortion of
corporate behavior, which is not conducive to the precise implementation of policies and
will lead to the loss of some tax revenue. Therefore, we should strengthen the examination
of the financial behavior and tax behavior of enterprises based on further implementing
preferential tax policies for high-tech enterprises. We should improve the early warning
system of enterprise tax payment to prevent enterprises from avoiding tax payment obli-
gations by manipulating tax payment through improper means. It is important that tax
payments truly benefit the high-tech enterprises that need support and meet the policy
requirements. We should strengthen the support of preferential tax policies for the man-
ufacturing industry, further reduce the flexibility of taxable income of R&D input, and
accelerate the innovation-driven development process of the manufacturing industry. In
addition, enterprises can adjust the debt scale and debt structure in the heterogeneity of the
organizational performance aspiration gap. A change in the corporate tax structure will
affect the development space of enterprises to a certain extent and have negative effects
on policy implementation. Therefore, it is still necessary to pay attention to the impact of
the tax system design on the debt structure of enterprises while further implementing the
preferential tax policy for high-tech enterprises.

This paper analyzes the phenomenon of R&D manipulation in Chinese listed com-
panies and discusses the effect of the expected performance level on the transmission
mechanism of firm behavior. With the gradual maturity of preferential tax policies for
high-tech enterprises, scholars have carried out studies on the different characteristics of
enterprises in enterprise decision making, such as the heterogeneity between state-owned
enterprises and non-state-owned enterprises, and the psychological aspirations of enter-
prise executives. These directions lay a foundation for further research on the influence of
different enterprise characteristics on the incentive effect of tax incentive policies. At the
same time, although we have already discussed the influence of enterprise characteristics
on innovation performance under the different organizational performance aspiration gaps,
it is still necessary to further enrich the propagation path of such influence so as to better
conduct enterprise innovation management and improve the preferential tax policies for
high-tech enterprises. In addition, when analyzing the incentive effect of tax incentive
policies in the future, the factors affecting enterprise heterogeneity should be more detailed
to make policy structural adjustment more targeted.
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