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Abstract 
To encourage corporate investment in innovation or R & D and to foster 
innovative firms, the Chinese government established standards for the cer-
tification of high-tech enterprises in 2008. Business entities that meet these 
standards are entitled to tax deductions. The criteria include the proportion 
of R & D expenses to sales exceeding a certain percentage in the prior 3 years 
among different sales in the current year. The purpose of this paper is to 
investigate whether this criteria influence management’s preferences for an 
earnings threshold. This study collects data from 2008 to 2018 from the 
CSMAR database. All of the 1932 listed high-tech enterprises are included, 
with a total of 7547 samples. The results indicate: sales of 50 - 200 million 
yuan in the current year and a proportion of R & D expenses to sales in the 
prior 3 years before manipulating sales or R & D expense; sales above 200 
million yuan in the current year, and that most of these firms’ proportion of 
R & D expenses to sales before manipulating sales or R & D expenses achieved 
the required ratio to qualify as a high-tech enterprise. Specifically, the re-
sults suggest that 88.83% of the listed high-tech enterprises in China focus 
on R & D activities or innovations, regardless of whether they qualify as a 
high-tech enterprise according to the Chinese government. However, a few 
of the samples’ proportion of R & D expenses to sales are below 3% in the 
prior 3 years when their sales exceed 200 million yuan in the current year 
before the manipulation of sales or R & D expenses. Of these firms, half 
have a proportion of R & D expenses to sales exceeding 3% after the mani-
pulation of sales or R & D expenses. Overall, the results also support the 
presence of prospect theory in Chinese-listed high-tech enterprises, because 
mangers tend manipulate earnings by adjusting sales or R & D expenses to 
obtain tax benefits. 
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1. Introduction 

Between 1995 and 2010, the total output value of China’s high-tech industry and 
the proportion of GDP contributed by this industry continued to rise, thereby 
continually strengthening its impetus function for the national economy (Guo & 
Wang, 2013). The economic backbone of China is transforming from traditional 
industries to the high-tech industry. Compared with firms in traditional indus-
tries, those in the high-tech industry usually require to strengthen innovation 
through R & D policy. 

Governments support private R & D investment through R & D policy, which 
either directly allocates public R & D resources through grants or procurement 
(i.e., government R & D grants) or provides indirect support through tax incen-
tives (i.e., tax deductions or credits). Under Chinese corporate income tax law, 
high-tech enterprises have a 15% tax rate, and the statutory tax rate is 25%. In 
China, high-tech enterprises must meet the standards for certification as a 
high-tech enterprise as established in 2008 by the Ministry of Science and Tech-
nology, the Ministry of Finance, and the State Administration of Taxation. The 
related requirements are as follows: 1) An enterprise in China must have ob-
tained intellectual property (i.e., technology) for a product through transfer, 
purchase, independent R & D, or a contribution in the past 3 years or must have 
obtained a franchise more than 5 years ago. 2) The related technology or service 
of major product is related with electronic and telecommunications, aircraft and 
spacecraft, materials, medicine and pharmaceuticals, energy, technology services 
and advanced technology, or environmental protection. 3) The proportion of 
employees conducting R & D activities or technology innovation to total staff is 
not below 10% in any year. 4) The proportion of R & D expenses to sales is not 
below 6% in the prior 3 years if sales are below 50 million yuan in the current 
year; the proportion of R & D expenses to sales is not below 4% in the prior 3 
years if sales are 50 - 200 million yuan in the current year; and the proportion of 
R & D expenses to sales is not below 3% in the prior 3 years if sales are more 
than 200 million yuan in the current year (Each high-tech enterprise certifica-
tion is valid for a period of up to 3 years. Re-examination is conducted in each 
year of the certification period; if the proportion of R & D expenses to sales does 
not meet a given level as specified in a given certification year, no tax deduction 
is offered in that year). 5) The proportion of sales of advanced technology prod-
ucts or services to total sales is not below 60% in the current year. 6) The enter-
prise has higher innovation ability and meets the related innovation criteria. 
However, according to the above rule, items 3, 5, and 6 are not be disclosure 
strictly; thus, outsiders make obtaining these data more difficult. 
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Empirical literature has investigated the effects tax incentives on firm earnings 
management (Mulyadi & Anwar, 2015; Mulyadi et al., 2013; Kapoutsou et al., 
2015; Maydew, 1997). The purpose of this paper is to examine whether managers 
at these companies manage earnings by manipulating sales or R & D expenses in 
order to qualify as a high-tech enterprise (i.e., the proportion of R & D expenses 
to sales is not below 6%, 4%, 3%) and receive the associated tax benefits. Pre-
vious research has provided mixed evidence on the relative importance of three 
earnings thresholds that managers seek to achieve: avoiding losses, avoiding earn-
ings declines and avoiding negative earnings surprises. We established the earn-
ings thresholds by examining the meet the standards for certification as a 
high-tech enterprise as established in 2008 (i.e., the proportion of R & D ex-
penses to sales is above 6%, 4%, 3%) and examined managers make decisions by 
focusing on the value from gains (i.e., tax incentives) with a certain reference 
point (i.e., the prospect theory). 

This paper contributes to the literature on the criteria influence management’s 
preferences for an earnings threshold and adopts the aforementioned theories 
(i.e., prospect theory). The results indicate that the listed high-tech enterprises in 
China are 88.83% firms and included with 6704 samples, pre-managed R & D 
expenses to pre-managed sales above 4%, 3% in the prior 3 years among differ-
ent sales in the current year (include proportion of R & D expenses to sales was 
above 4% in the prior 3 years when sales from 50 million to 200 million in the 
current year before manipulating sales or R & D expenses). The empirical results 
also suggest that 843 samples’ proportion of R & D expenses to sales was below 
3% in the prior 3 years when sales were above 200 million yuan in the current 
year before manipulating sales or R & D expenses, and half of them exhibited a 
proportion of R & D expenses to sales above 3% after manipulating sales or R & 
D expenses to obtain tax credit. The article is organized as follows. Section 1 
presents a brief review of the introduction. Section 2 presents a brief review of 
the related literature. Section 3 details the research design, sample selection pro-
cedure, and model development. Section 4 presents our empirical findings. Sec-
tion 5 contains a summary and conclusion. 

2. Literature Review 
2.1. Earnings Management 

The literature shows that managers can manage earnings in two ways. First, 
managers can exercise discretion over accrual choices to reach a desired level of 
earnings (referred to as accrual-based earnings management; AEM). Accrual- 
based earnings management includes discretionary accrual items (Dechow et al., 
1995), discretionary current accruals (Louis, 2004), and discretionary working 
capital accruals (Matsumoto, 2002). The method measures discretionary accruals 
by examining some firm-specific characteristics. 

Second, managers can manage earnings by real operating decisions (referred 
to as real-based earnings management; REM). These actions deviate from nor-
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mal business practices, with the primary objective of misleading stakeholders on 
underlying economic performance. Other researchers argue that to change re-
ported earnings, managers do not necessarily resort to playing around with ac-
counting methods and estimations, and instead may change real operation deci-
sions such as cash flow from operations, production costs, discretionary expend-
iture (Roychowdhury, 2006; Gunny, 2010); R & D expenditure (Seybert, 2010), 
and sales manipulation (Ge & Kim, 2014; Stubben, 2010). 

Generally, real-based earnings management is viewed more negatively than is 
accruals-based earnings management (Roychowdhury, 2006; Cohen & Zarowin, 
2010) because distorting cash flow through real operation-manipulating activities 
(Kim & Sohn, 2013) and causes increases noise or errors in earnings, reduces in-
vestor expectations on future cash flow levels (Graham et al., 2005; Roychowdhury, 
2006; Cohen & Zarowin, 2010). In addition, this approach deviates from optimal 
business operations, hides a firm’s unmanaged earnings, and can be detrimental to 
a firm’s long-term profitability and competitive advantages (Cohen & Zarowin, 
2010; Zang, 2012). More seriously, REM is opaque to outside stakeholders (Graham 
et al., 2005; Zang, 2012) and internal monitors, such as the board and audit com-
mittee; accordingly, REM is difficult to detect because it might not be curtailed by 
good governance mechanisms, and external investors experience difficulty when 
evaluating firm performance (Kim & Sohn, 2013). 

Substantial evidence suggests a significant discontinuity (i.e. a kink) in the 
distribution of various earnings measures. Degeorge et al. (1999) note that “dis-
tribution approach” is effective in detecting earnings management at the rele-
vant thresholds. 

Furthermore, empirical studies find that firms engage earnings management to 
meet earnings benchmarks through accrual items or real activities (Burgstahler & 
Eames, 2006; Cohen et al., 2010; Hansen, 2010; Sun & Rath, 2012; Mitra et al., 2013). 
Hansen (2010) suggests that firms with small losses may profit through earnings 
management. Chen et al. (2010) report that more firms manage earnings to avoid 
earnings decreases. Chen et al. (2010) show that firms attempt to meet analyst 
earnings forecasts. An et al. (2014) showed that corporate managers have incentives 
to report earnings that surpass analyst forecasts, because these benchmark-beating 
earnings elicit both a positive stock market response and several benefits for man-
agers, whereas earnings that miss forecasts can cause a negative stock market re-
sponse, with damaging consequences for managers and the firm itself. 

2.2. Tax and Earnings Management 

Corporate tax avoidance influences on taxable income and earnings (Desai & 
Dharmapala, 2006). Hu et al. (2015) confirm that tax is closely related to firms’ 
earnings management activities. Several studies report that company earnings 
are manipulated to minimize income tax expenditure (Goncharov & Zimmer-
mann, 2006; Mulyadi & Anwar, 2015; Mulyadi et al., 2013) or reduce earnings to 
near zero (Marques et al., 2011). Research on tax-induced earnings management 
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examines both accruals-based (Mulyadi & Anwar, 2015; Mulyadi et al., 2013; 
Kapoutsou et al., 2015) and real activities-based earnings manipulation for tax 
purposes (Maydew, 1997). 

2.3. Earnings Thresholds through Manipulate R & D Expenditure 
and Sales 

Under Chinese corporate income tax law, high-tech enterprises have a 15% tax 
rate, and the statutory tax rate is 25%. In China, high-tech enterprises must meet 
the standards for certification as a high-tech enterprise as established in 2008 by 
the Ministry of Science and Technology, the Ministry of Finance, and the State 
Administration of Taxation. The standards for the certification of a high-tech en-
terprise stipulate that the proportion of R & D expenses to sales is not below 6%, 
4%, or 3% in the prior 3 years for firms with sales below 50 million yuan, of 50 - 
200 million yuan, or more than 200 million yuan in the current year, respectively. 

Other researchers argue that to change reported earnings, managers may 
change real operation decisions such as sales manipulation (Ge & Kim, 2014; 
Stubben, 2010). R & D expenses are an income statement account because they 
are subtracted as an expense from the fiscal year’s earnings and therefore their 
magnitude can have an immediate effect on the level of earnings. Researchers 
also show that R & D expenses are used to manipulate earnings (Gunny, 2010; 
Guidara & Boujelbene, 2014a, 2014b). Kahneman and Tversky (1979) pointed 
that managers making decisions focus on the value according to a certain refer-
ence point (i.e., prospect theory). Thus, if a firm in China wants to be recognized 
as a high-tech enterprise and obtain tax benefits, it should meet one of the 
aforementioned ratios (i.e., earnings thresholds). 

Since in international literature the inference about earnings management of 
results, and that in earnings management studies to assess the earnings of meet 
certain targets or thresholds results have indicated this practice for listed firms. 
This study adds to the limited research on earnings management in China. This 
article tries to answer these enterprises assessed the earnings of meet certain tar-
gets or thresholds with manipulate R & D expenditure or sales follow the Chi-
nese government established standards for the certification of high-tech enter-
prises in 2008. Accordingly, we proposed the following hypothesis: 

H1: Managers of high-tech companies listed in China tend to manipulate 
earnings reports by adjusting sales or R & D expenditures to meet earnings thre-
sholds. This is to secure tax benefits by ensuring that R & D expenses do not fall 
below 6%, 4%, or 3% of sales in the prior 3 years (for firms with sales of less than 
50 million, 50 - 200 million, or more than 200 million yuan, respectively), be-
tween 2008 and the current year. 

3. Methodology 

This study collected data from 2008 to 2018 from CSMAR database. All 1932 
listed high-tech enterprises are included, for a total of 7547 samples. Firms 
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whose annual reports include such statements as “certification (along with a spe-
cific certification number)” and “subject to 15% income tax” are recognized as 
high-tech enterprises. These listed high-tech enterprises in China are classified as 
being in the following sectors: electronics and telecommunications, biotechnology 
and pharmaceuticals, aircraft and spacecraft, materials, technology services, ener-
gy, resources and environmental protection, and advanced technology. 

R & D expenses are calculated from financial statements; if these numbers are 
not presented in financial reports, R & D expenditure is capitalized plus R & D 
expenditure belonging to general and administrative expenses such as R & D 
expenses or technological development expense minus development expenditure 
are expensed. Variables and research model of this research are as follows: 

3.1. Sales Manipulation 

To investigate firms engaging in sales manipulation, it is sufficient to measure 
abnormal levels of operating cash flows (Tabassum et al., 2015). To measure ab-
normal CFO level, the following model proposed by Dechow et al. (1998) is 
used. We estimate a version of the sales manipulation model as follow as 

. . .
0 1 2 .

, 1 . 1 , 1

i t i t i t
i t

i t i t i t

CFO SALES SALES
TA TA TA

α α α ε
− − −

∆
= + + +             (1) 

where .i tCFO  is the cash flow from operations for year t; , 1i tTA −  is the assets 
for year t − 1; .i tSALES  is the sales for year t; .i tSALES∆  is the change in sales 
for year t; Abnormal levels of operating cash flows ( itε ) are calculated as the dif-
ference between reported and expected operating cash flows, wherein the latter 
are estimated to use the coefficients from model (1). However, this model only 
reflects the proportion of itε  to assets in year t − 1; therefore, we use itε  times 
assets in year t − 1 to measure discretionary items correctly. In addition, if .i tε  
form model (1) is positive indicating that enterprises have adopted abnormal le-
vels of operating cash flows to earnings management to increase their adjusted 
income (i.e., increased sales) ; negative indicating that enterprises have adopted 
abnormal levels of operating cash flows to earnings management to decrease 
their adjusted income (i.e., decreased sales); 

3.2. R & D expenses Manipulation (Liu et al., 2014) 

( ) ( )1 0 1 1 2 1 11it it it it it itRD TA TA S TA RDLIUα α α− − − −= + + +        (2) 

where itRD  is the R & D expenditure of year t; 1itTA −  are the assets for year t 
− 1; 1itS −  is the sales for year t − 1; and itRDLIU  is itε , thus denoting discre-
tionary R & D for year t. We use itε  to the measure earnings management. 
However, this model only reflects the proportion of itε  to assets in year t − 1; 
therefore, we use itε  times assets in year t − 1 to measure discretionary items 
correctly. In addition, if .i tε  form model (2) is positive indicating that enter-
prises have adopted discretionary R & D expenses to earnings management to 
decrease their adjusted income(i.e., increase R & D expenses); is negative indi-
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cating that enterprises have adopted discretionary R & D expenses to earnings 
management to increase their adjusted income (i.e., decrease R & D expenses). 

3.3. Earnings Thresholds 

We use itε  to measure earnings management. However, this model only re-
flects the proportion of itε  to assets in year t − 1; thus, we use itε  times assets 
in year t − 1 to measure discretionary items correctly. Therefore, pre-managed R 
& D expenses can be expressed as the R & D expenses for year t minus discre-
tionary R & D for year t; pre-managed sales can be expressed as the sales for year 
t minus discretionary sales for year t. 

A firm in China seeking to be recognized as a high-tech enterprise should meet 
the related requirements. Managers in listed firms in China may manipulate earn-
ings through sales, R & D expenses, or both to satisfy these criteria and obtain the 
tax benefits. Thus, we define “earnings thresholds” as follow: 1) the proportion of 
pre-managed R & D expenses to managed sales is 6%, 4%, or 3% in the prior 3 
years for firms with different sales amounts in the current year and which ma-
naged earnings only through sales, 2) The proportion of managed R & D expense 
to pre-managed sales is 6%, 4%, 3% in the prior 3 years for firms with different 
sales amounts in the current year and which managed earnings only through R & 
D expense, and 3) the proportion of managed R & D expenses to managed sales is 
6%, 4%, or 3% in the prior 3 years for firms with different sales amount in the cur-
rent year and which managed earnings through both sales and R & D expenses. 

3.4. Model 

We examined the frequency distribution of earnings by using the approach of 
Burgstahler and Dichev (1997). In this case, if “managed earnings” such as pro-
portion of pre-managed R & D expenses to managed sales, the proportion of 
managed R & D expenses to pre-managed sales, the proportion of managed R & 
D expenses to managed sales is above 6%, 4%, or 3% in the prior 3 years among 
firms with different sales amounts in the current year, namely managed earnings 
as been exceeding earnings thresholds. 

3.5. Robustness Test 

In China, high-tech enterprises must meet the standards for certification as a 
high-tech enterprise as established in 2008 by the Ministry of Science and Tech-
nology, the Ministry of Finance, and the State Administration of Taxation. The 
core idea is that high-tech firms whether have adjusted their R & D intensity 
above the certain percent threshold to qualify for high-tech status since the 2008 
reform. These enterprises may have had different accounting strategies before 
and after 2008. We used data from before 20081 to determine how much these 
enterprises focused on R & D activities or innovation and to examine whether 

 

 

1In China, the financial accounting standards for research and development activities were estab-
lished in 2006 by the Ministry of Finance and have been effective since 1/1/2007 (namely, Intangible 
Assets, No. 6). 
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high-tech enterprises had met the requirements to be recognized as such. 

4. Empirical Results 
4.1. Descriptive Statistics 

Table 1 showed that the descriptive statistics of sales and R & D expenses model 
and the estimated cross-section of the discretionary of sales and R & D expenses 
(all of itε  is measured by Equation (1) to Equation (2) have been passed T-test), 
the mean of discretionary sales and discretionary R & D expenses are negative, 
indicating that high-tech enterprises in china have adopted discretionary sales to 
earnings management to decrease their adjusted income, however adopted dis-
cretionary R & D expenses to earnings management to increase their adjusted in-
come. Overall, discretionary sales of Dechow et al. (1998) model are higher than 
discretionary R & D expenses model (see Appendix 1 and Appendix 2). Thus, 
the earnings management behavior regarding sales and R & D expenses in these 
enterprises was different. Table 2 also shows descriptive statistics, including the  

 
Table 1. Descriptive statistics (2008-2018, N = 7547). 

 Max Min Avg standard deviation 

.

, 1

i t

i t

CFO
TA −  

2.38 −3.22 0.0476 12.26 

.

. 1

i t

i t

SALES
TA −  

22.06 0.03 0.7193 8.36 

.

, 1

i t

i t

SALES
TA −

∆

 
10.65 −1.48 0.1186 9.75 

1it itRD TA −  1.06 0.01 0.0353 8.77 

1 1it itS TA− −  11.42 0.03 0.6009 14.56 

itε  (million) 11,389 −70,086 −204.83 11.35 

itRDLIU  (million) 15,109.7 −22,171 −26.811 9.97 

where .i tCFO  is the cash flow from operations for year t; , 1i tTA −  is the assets for year t − 

1; .i tSALES  is the sales for year t; .i tSALES∆  is the change in sales for year t; where 

itRD  is the R & D expenditure of year t; 1itTA −  are the assets for year t − 1; 1itS −  is the 
sales for year t − 1; itε  of the Dechow model for year t (Equation (1)); represents the 

itRDLIU  of the Liu model for year t (equation 2). Source: My primary data source is the 
CSMAR databases where we calculate yearly observations 

 
Table 2. Descriptive statistics of the ratio of R & D expenses to sales (2008-2018, N = 7547). 

Pre-managed R & D expenses to pre-managed sales 0.88774 0.00432 0.06355 

Managed R & D expenses to pre-managed sales 0.99861 0.00002 0.05475 

Pre-managed R & D expenses to managed sales 0.87615 0.00443 0.06920 

Managed R & D expenses to managed sales 0.98391 0.00002 0.05833 

Source: My primary data source is the CSMAR databases where we calculate yearly ob-
servations. 
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ratio of R & D expenses to sales. The average ratios of R & D expenses to sales 
reveal earnings manipulation. 

4.2. Empirical Test 

We construct empirical histograms as suggested in Degeorge et al. (1999). Ac-
cording to security law, a firm would like to be listed in china stock market 
should accumulate above 300 million sales prior 3 years in listed. We can’t 
search out sales below 50 million in the current year of the listed firms in china 
high-tech enterprises, it is likely that these firms have been listed in stock mar-
ket, therefore they have bigger size. Additionally, we search out sales from 50 
million to 200 million in the current year for 281 samples, however, these firms’ 
pre-managed R & D expenses to pre-managed sales above 4% in the prior 3 
years. This is illustrated in Figure 1, which indicates a standardization difference 
between the negative value to the left of zero and the positive value to the right 
of zero, and this result is consistent with that of El-Sayed Ebaid (2012). Overall, 
H1, is not supported when sales from 50 million to 200 million in the current 
year. It is likely that these high-tech enterprises will not manipulate sales or R & 
D expenses to accordance with related requirements of the recognition “high-tech 
enterprise”, to obtain tax benefits. They invested consistently in R & D, even 
when the standards for the certification of high-tech enterprises had not been 
established. 

Figures 2-4 focus on the scenarios when the sales are above 200 million yuan in 
the current year. This is illustrated in Figure 2 to Figure 4 which indicate a stan-
dardization difference between the negative value to the left of zero and the posi-
tive value to the right of zero, and this result is consistent with that of El-Sayed 
Ebaid (2012). Figure 2 showed that pre-managed R & D expenses to pre-managed 
sales above 3% in the prior 3 years (i.e., pre-managed earnings to the right and are 
higher than earnings thresholds). Thus, H1 is also not supported. It is likely that 
these high-tech enterprises will still not manipulate sales or R & D expenses to ac-
cordance with related requirements of the recognition “high-tech enterprise”, to 
obtain tax benefits (6423 samples). However, for a portion of the samples 

 

 
Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 1. Histogram of earnings thresholds according to managed earnings level (i.e., sales from 50 million 
to 200 million in the current year, pre-managed R & D expenses to pre-managed sales above 4% in the 
prior 3 years) (samples = 281). 
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Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 2. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales above 3% in the prior 3 years 
or not) (samples = 7266). 

 

 
Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 3. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales below 3% in the prior 3 years 
and whether caused pre-managed R & D expenses to managed sales above 3% in the prior 3 years or not) 
(samples = 843). 

 

 
Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 4. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales below 3% in the prior 3 years 
and whether caused managed R & D expenses to pre-managed sales above 3% in the prior 3 years or not 
(samples = 843). 

 
(843 samples), pre-managed R & D expenses totaled < 3% of pre-managed sales in 
the prior 3 years (i.e., pre-managed earnings to the left are lower than earnings 
thresholds), as shown in Figure 2. Furthermore, Figure 3 shows that pre-managed 
R & D expenses totaled > 3% of managed sales (through manipulation of sales 
data) in the prior 3 years (managed earnings to the right are higher than earn-
ings thresholds). Figure 4 shows that managed R & D expenses totaled > 3% of 
pre-managed sales in the prior 3 years (through manipulation of R & D expense 
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data; managed earnings to the right are higher than earnings thresholds). Figure 
5 shows that the proportion of managed R & D expenses was >3% in the prior 3 
years (through manipulation of both R & D and sales data; managed earnings to 
the right are higher than earnings thresholds). Therefore, most of these high-tech 
enterprises (843 samples) still focus on tax incentives and tend to manipulate 
earnings through R & D expenses or sales data to meet the related requirements 
to be recognized as high-tech enterprises (i.e., pre-managed R & D expenses to 
managed sales, managed R & D expenses to pre-managed sales, or managed R & 
D expenses to managed sales above 3%). Finally, for a few of the samples, all of 
these ratios remained below 3%; thus, the degree of manipulation was limited, as 
can be seen in Figures 3-5. The ratios are lower than 3% because these high-tech 
enterprises may not focus on tax benefits and not expect to reflect innovation 
ability and performance through manipulated sales and R & D data. 

Overall, all of the listed high-tech enterprises in china are 1932 firms and in-
cluded with 7547 samples, pre-managed R & D expenses to pre-managed sales 
above 4%, 3% in the prior 3 years among different sales in the current year are 
6704 samples. It is showed that 88.83% of the listed high-tech enterprise in china 
have been focused on R & D activities whether the qualification of “high-tech 
enterprises” are established by the China government or not, may because that 
China government has been support firm invest R & D activities and innova-
tions since 2006. 

Although 843 samples are pre-managed R & D expenses to pre-managed sales 
below 3% in the prior 3 years when sales above 200 million in the current year, 
but most of them still accordance with related requirements of the recognition 
“high-tech enterprise” through manipulate R & D expenses or both sales and R 
& D expenses, these empirical results showed that this rule (i.e., related require-
ments of the recognition with high-tech enterprises) have play an important role 
in encouraging enterprise investment R & D or innovation activities. Kahneman 
and Tversky (1979) presented prospect theory and reported that managers 

 

 
Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 5. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales below 3% in the prior 3 years 
and whether caused managed R & D expenses to managed sales above 3% in the prior 3 years or not (sam-
ples = 843). 
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making decisions focus on the value with a certain reference point. The proportion 
of R & D expenses to sales may be a desired level through earnings management in 
order to obtain the qualification of high-tech enterprises and obtain tax benefits. 
We still showed that prospect theory are be supported because pre-managed R & 
D expenses to pre-managed sales below 3% in the prior 3 years when sales above 
200 million in the current year, managers of the listed high-tech enterprises ma-
nipulate earnings through sales or R & D expenses, caused and R & D expenses 
to sales above 3% in the prior 3 years. On the other hands, managers of theses 
high-tech enterprises choice the maximum economic benefits by their-selves 
(i.e., accordance with high-tech enterprises to obtain tax benefits) and making 
decisions focus on a certain reference point such as proportion of R & D ex-
penses to sales above 3% in the prior 3 years when sales above 200 million in the 
current year. 

4.3. Robustness Test 

We repeat the same analyses out of sample to tackle a possible sample specific 
issue and get general robust results. According to the robustness test, we used 
these enterprises’ data from before 2008, and these sample enterprises only 
achieved sales above 200 million in the current year. For all of these samples, 
pre-managed R & D expenses totaled <3% of pre-managed sales in the prior 3 
years. Figures 6-8 indicate a standardization difference between the negative val-
ues to the left of zero and the positive values to the right of zero, and this result is 
consistent with that of El-Sayed Ebaid (2012). Figure 6 shows that pre-managed R 
& D expenses totaled < 3% of managed sales in the prior 3 years (i.e., pre-managed 
earnings to the left are lower than earnings thresholds). Figure 7 shows that 
managed R & D expenses totaled > 3% of pre-managed sales in the prior 3 years 
(i.e., pre-managed earnings to the left are lower than earnings thresholds). Fig-
ure 8 shows that managed R & D expenses totaled > 3% of managed sales in the 
prior 3 years (i.e., pre-managed earnings to the left are lower than earnings 

 

 
Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 6. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales below 3% in the prior 3 years 
and whether caused pre-managed R & D expenses to managed sales above 3% in the prior 3 years or not) 
(samples = 62). 
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Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 7. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales below 3% in the prior 3 years 
and whether caused managed R & D expenses to pre-managed sales above 3% in the prior 3 years or not) 
(samples = 62). 

 

 
Source: My primary data source is the CSMAR databases where we calculate yearly observations. 

Figure 8. Histogram of earnings thresholds according to managed earnings level (i.e., sales above 200 mil-
lion in the current year, pre-managed R & D expenses to pre-managed sales below 3% in the prior 3 years 
and whether caused managed R & D expenses to managed sales above 3% in the prior 3 years or not) 
(samples = 62). 

 
thresholds). Even manipulating R & D expenses or R & D expenses and sales 
reports, most of these enterprises still fail to meet the requirements for being 
recognized as high-tech enterprises. In accordance with the earnings thresholds 
determined before 2008, these enterprises probably will not manipulate sales or 
R & D expense reports. Overall, comparing these enterprises before and after 2008 
revealed that this policy (i.e., requirements for being recognized as a high-tech 
enterprise to obtain tax benefits) caused differences in earnings management 
behavior, which has played an important role in encouraging enterprises to in-
vest in R & D or innovation activities, especially since 2008. 

5. Conclusion 

Tax deductions associated with high-tech enterprise certification can encourage 
investment in R & D or innovation. This rule includes the proportion of R & D 
expenses to sales above a certain percentage in the prior 3 years among different 
sales in the current year. This ratio is likely a desired reference point for mani-
pulating sales or R & D expenses to qualify as a high-tech enterprise and obtain 
tax incentives. 

This study collected data from 2008 to 2018 from the CSMAR database. All 
1932 listed high-tech enterprises were included, for a total of 7547 samples. The 

https://doi.org/10.4236/me.2022.133014


Z. J. Liu 
 

 

DOI: 10.4236/me.2022.133014 236 Modern Economy 
 

results indicate that firms have sales of 50 - 200 million yuan in the current year 
and have accordance with 4% in the prior 3 years before manipulating sales or R 
& D expenses (281 samples); most of the firms with sales above 200 million yuan 
in the current year had accordance with 3% in the prior 3 years before manipu-
lating sales or R & D expenses (6423 samples). The results also suggested that 
88.83% of the listed high-tech enterprises in China were focused on R & D activ-
ities or innovations regardless of whether they qualified as a “high-tech enter-
prise” according to the China government, suggesting that these enterprises pri-
oritize other financial incentives instead of tax incentives. 

However, some samples’ (843 samples) proportion of R & D expenses to sales 
was below 3% in the prior 3 years when sales were above 200 million yuan in the 
current year before manipulating sales or R & D expenses, and half of them ex-
hibited a proportion of R & D expenses to sales above 3% after manipulating 
sales or R & D expenses. This indicated that tax deductions associated with high-tech 
enterprise certification incentivized high-tech firms to invest in R & D or inno-
vation. Furthermore, prospect theory is be supported, because these managers of 
listed high-tech enterprises seek to maximize economic benefits (i.e., obtain tax 
benefits) and make decisions by focusing on a certain reference point such as 
maintaining the proportion of R & D expenses to sales above 3% in the prior 3 
years when sales are above 200 million yuan in the current year. 

The results provide critical implications for regulators and researchers. Some 
listed high-tech enterprises adjusted their R & D expenses and sales revenue to 
become certified high-tech businesses and thus be legible for tax deductions. 
Because of this, the taxation authorities adjusted the proportion of R & D ex-
penses to sales necessary to obtain high-tech enterprise certification, revised the 
definitions of the R & D expenses-to-sales ratio (whereas a flat ratio is generally 
adopted in Western countries) to lower the lower limits of each class required to 
obtain high-tech enterprise certification, tracked the R & D activity of high-tech 
enterprises, inspected budget reports for source documents and expenses related 
to R & D activity, verified R & D activity based on intellectual property rights 
certificates, restricted the manipulation of R & D expense-to-sales ratio, and es-
tablished a comprehensive taxation management system for R & D expenditure 
in which R & D spending represents the true level of investment in R & D or in-
novation. Future studies can compare the financing behavior and capital costs of 
high-tech firms before and after the firms are certified, or explore the effects of 
business environments, business strategies, management styles, governance sys-
tems, shareholding structures, and risk preferences on the manipulation of sales 
or R & D expenses by the management team for the purpose of obtaining tax 
deductions. This study has two limitations. First, because of limited data availa-
bility, the findings cannot be generalized to non-listed high-tech firms. Second, 
the applicability of the proposed R & D expenditure and sales models, which were 
used to measure earnings manipulation, necessitates further research. Overall, our 
results of this article are general and can be easily generalised to other places 
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such as R & D earnings management and listed high-tech firms. 
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Appendix 1. Regressions of Dechow et al. (1998) Model 

 Dependent variable: .

, 1

i t

i t

CFO
TA −

 

 2007 2008-2018 

intercept 0.011 0.019*** 

.

. 1

i t

i t

SALES
TA −

 0.075*** 0.041*** 

.

, 1

i t

i t

SALES
TA −

∆

 
−0.094 −0.055*** 

R² 0.105 0.123 

F value 4.784** 653.430*** 

N 62 7547 

Where .i tCFO  is the cash flow from operations for year t; , 1i tTA −  is the assets for year t 
− 1; .i tSALES  is the sales for year t; .i tSALES∆  is the change in sales for year t; *p < 0.1, 
**p < 0.05, ***p < 0.01. 

Appendix 2. Regressions of Liu et al. (2014) Model 

 Dependent variable: 1it itRD TA −  

 2007 2008-2018 

intercept 0.003 0.022 

11 itTA −  681,724.645 9,904,131.294 

1 1it itS TA− −  0.006** 0.006 

R² 0.056 0.037 

F value 12.182*** 144.763*** 

N 62 7547 

Where itRD  is the R & D expenditure of year t; 1itTA −  are the assets for year t − 1; 1itS −  
is the sales for year t − 1; *p < 0.1, **p < 0.05, ***p < 0.01. 
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