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Abstract

Facing the uncertainty of internal and external environment, how to reasona-
bly manage the cash flow and improve the competitiveness has become a hot
research topic. Based on the theory of financing priority, liquidity preference
and financing constraint, this paper analyzes the relationship between cash
flow uncertainty and enterprise innovation, and verifies the effect of cash flow
uncertainty on enterprise innovation. In addition, government subsidies and
senior management shareholding are added into the original model as mod-
erating variables to explore whether external factors of enterprises such as
government subsidies and internal factors of enterprises such as governance
structure will have an impact on the relationship between cash flow uncer-
tainty and enterprise innovation.

Keywords

Enterprise Innovation, Uncertainty of Cash Flow, Government Subsidies,
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1. Introduction

Today, companies face a complex and volatile environment. Firstly, with the
continuous development of economic globalization, national and local policies
change frequently, and the macro environment of enterprises constantly fluc-
tuates. Secondly, the industry and development stage of the enterprise itself is
full of high uncertainty, and it is difficult for the enterprise to predict the beha-
vior of competitors, suppliers and customers. At the same time, the internal fac-
tors of the enterprise, such as operation management, strategic management and
other aspects, have certain risks, which increase the variables of the future de-
velopment of the enterprise. The constant changes of these macro and micro

factors increase the risk degree of the enterprise to some extent, and these un-
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certainties are ultimately reflected in the volatility of cash flow. Therefore, re-
searchers take the uncertainty of cash flow as a comprehensive reflection of the
current internal and external environment of enterprises, and study the causes
and possible consequences of the uncertainty of cash flow.

At the time of China’s economic transformation, increasing the intensity of
research and development and improving the independent innovation capability
of enterprises have become the primary national goal and major challenges faced
by enterprises. As an important driving factor for the survival and development
of the country and enterprises, innovation has gradually become a strategic task
of China’s economic transformation. For enterprise how to use industrial up-
grading from cost effectively leading enterprises transformation and upgrading
of innovative enterprises, as well as in industrial upgrading, how to integrate the
internal resources and external resources, how to effectively use the enterprise
internal and external environmental fluctuations, improve their ability to adapt
and strain capacity, and promote enterprise innovation to be a successful enter-
prise must be thinking of problem. Cash flow is an important source of capital
for enterprise innovation, and its health status is an important guarantee for the
long-term development of enterprise innovation activities. This paper attempts
to explore the relationship between the uncertainty of cash flow and the exis-
tence of enterprise innovation, and at the same time studies the role played by
government subsidies and executive shareholding, and further subdivides the
characteristics of corporate governance structure for group test. This paper re-
veals the influence mechanism of cash flow uncertainty on enterprise innovation
and the role of government and internal factors in the process of enterprise in-

novation.

2. Literature Review

2.1. Literature Review on Cash Flow Uncertainty and Enterprise
Innovation

The uncertainty of cash flow refers to the fluctuation level of cash flow. On the
one hand, it represents the stability and predictability of cash flow, on the other
hand, it also represents the future development space and the possibility of rising
performance of the enterprise. Both the external macro environment and the in-
ternal micro environment will affect the uncertainty of cash flow. Hackbarth et
al. (2006) pointed out that the uncertainty of cash flow from the macroscopic
environment and microcosmic environment integrated force, due to changes in
macro aspect mainly embodied in the economic factors of uncertainty, micro
level refers to the enterprise itself characteristics caused by the fluctuation, the
resulting combined effect show the cash flow volatility, will affect the delivery
and the firm’s difference.

Therefore, many scholars have studied the relationship between macro and
micro environment uncertainty and investment behavior of enterprises. At the

macro level, Shen et al. (2012) specifically defined uncertainty as environmental
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uncertainty, and from the perspective of managers, discussed the adverse impact
of capital fluctuations caused by environmental uncertainty on investment effi-
ciency. The study points out that environmental uncertainty makes it more dif-
ficult for managers to evaluate investment projects, which leads them to reject
high-risk investment projects and make relatively prudent investment decisions.
At the same time, in order to cope with the future cash flow fluctuations, man-
agers often need to balance the current and future investment expenditures, and
a large amount of cash is retained in the enterprise, rather than used for external
capital appreciation projects, which leads to the decrease of enterprise capital
utilization efficiency, and then the insufficient allocation of investment project
resources. Chen et al. (2016) specifically defined uncertainty as policy uncer-
tainty, and investigated how the change of party secretary of local officials affects
the innovation behavior of enterprises. The result shows that the policy uncer-
tainty caused by the change of party secretary will reduce the innovation effi-
ciency of enterprises. Zhang & Liu (2018) found that no matter whether the fi-
nancing constraints of enterprises are high or low, the increase of economic pol-
icy uncertainty will lead to the decline of enterprise investment. In particular,
the reduction of leverage ratio and the upward adjustment of cash holdings are
significantly weaker in low-constrained enterprises than in high-constrained en-
terprises.

As one of the important investment projects, innovation activities are more
correlated with cash flow fluctuation level. Using the data of Chinese listed
companies, Ju (2013) found that in terms of innovation financing, internal capi-
tal is the main financing channel for enterprises to invest in innovation. External
financing has different effects on different types of enterprises with different
property rights. Bank loan is an important financing method for innovation in-
vestment of central state-owned holding companies, but it has little contribution
to other types of enterprises. Based on the macro environment faced by listed
companies in China, Qin & Zhang (2016) focused on the financing constraints
of R&D activities around the macro level of uncertainty, and found that the cash
flow fluctuations caused by macroeconomic changes often lead to the obstruc-
tion of R&D activities. Malherbe (2014) found that the future market liquidity
shortage makes cash holding more attractive. Therefore, enterprises tend to in-

crease cash holding to cope with possible future cash flow fluctuations.

2.2. Government Subsidies, Executive Shareholding and
Enterprise Innovation

At present, there have been literature studies on the impact of government subsi-
dies on enterprise innovation input, and there are mainly two conclusions: one is
that government subsidies have incentive effect on enterprise innovation input,
and the other is that government subsidies have crowding out effect on enterprise
innovation input. Xie et al. (2009) found in their research that government subsi-
dies stimulated the R&D expenditure of enterprises. Second, from the perspec-

tive of information transmission theory, the government subsidizes the enter-
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prises, which indicates that the enterprises meet the corresponding conditions
and have the qualification of “innovation-oriented enterprises”, which is more
conducive to the external financing of enterprises, improves the enthusiasm of
enterprises to carry out innovative projects, and increases the confidence of en-
terprises to invest in innovation. On the contrary, Kothari et al. (2002) study
found that the existence of government subsidies make enterprise innovation ac-
tivities in the process, from the enterprise’s own investment reduced, govern-
ment subsidies are only alternative to the enterprise innovation input before.
According to An et al. (2009), the research results of domestic scholars are as
follows: with the increase of government subsidies, the overall investment of en-
terprises in innovation actually decreases. It can be seen that the existence of
government subsidies can’t well correct the phenomenon of “market failure”.

On the aspect of executive shareholding, Richardson (2006) analyzed the in-
terference of corporate equity incentive mechanism on corporate investment
behavior, and believed that the company’s equity incentive mechanism to the
management could better regulate the abnormal investment behavior of corpo-
rate managers and avoid the phenomenon of low R&D investment. Lin et al.
(2011) used data from 1088 private enterprises in China from 2000 to 2002 to
empirically study the correlation between corporate executive motivation and
corporate innovation. The results show that the incentive mechanism of execu-
tive compensation significantly increases the input and output of enterprise in-
novation. Hellmann and Thiele (2011) tested the correlation between the equity
incentive of corporate executives and enterprise innovation by constructing a
multi-task mathematical model, and finally concluded that the equity incentive
of corporate executives can effectively promote enterprise innovation. Tien &
Chen (2012) investigated 107 listed companies in the United States and found
that neither long-term equity incentive nor short-term compensation incentive

had a significant effect on the innovation investment of enterprises.

3. Theoretical Analysis and Research Hypothesis

This paper proposes relevant research hypotheses through theoretical analysis

and literature review.

3.1. Impact of Cash Flow Uncertainty on Enterprise Innovation

The operation and investment of enterprises need capital support, and the dif-
ferent allocation of capital sources has advantages and disadvantages, so that en-
terprises are faced with the balance between capital and cost in the selection
process. On the basis of information asymmetry theory, this paper analyzes the
choice of financing mode. Enterprise innovation fund mainly comes from inter-
nal created and accumulated cash flow and external financing, according to the
optimal sequence financing theory, enterprise in the process of raising money,
usually preferred internal capital channel, namely the priority to use the business

activities of the total funds for production and investment, when internal funds
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in shortage, will only by attracting external funding provider, in turn, get their
financial support. As an important source of capital, cash flow has an important
influence on the internal and external financing of enterprise innovation. Firstly,
the uncertainty of cash flow squeezes the R&D investment of enterprises by act-
ing on the internal financing situation. Cash flow is the main form of endogen-
ous financing for innovation activities. The long-term characteristics of R&D
investment itself make it more demanding for the sustainability of internal capi-
tal. Therefore, internal cash flow is the main source of capital for enterprise in-
novation, and its stability has an important impact on enterprise innovation.
The uncertainty of cash flow will make it more difficult for enterprises to predict
the future capital situation, so it is difficult to effectively guarantee the long-term
internal capital, and they will have negative delight in the research and develop-
ment activities mainly relying on self-accumulated capital, thus inhibiting the
improvement of innovation ability. At the same time, based on the theory of li-
quidity preference, people tend to hold by rights and money way to obtain high-
er liquidity in the future period, this approach to a great extent from the risk
prevention of motivation in the future, is that by holding more than average
amount of the reserve funds to reduce the possibility of the future may be in fi-
nancial difficulties. Based on the above theoretical analysis, hypothesis 1 is pro-
posed in this paper:

Hypothesis 1: under other conditions unchanged, the uncertainty of cash flow

has an inhibiting effect on enterprise innovation.

3.2. Impact of Government Subsidies on Cash Flow Uncertainty
and Enterprise Innovation

Government subsidy has certain incentive effect. Li et al. (2013) study found that
the government subsidies can significantly improve the innovation investment
of Chinese listed companies, most times the influence of equity financing, debt
financing is not obvious. The government subsidies to creditor’s rights financing
and the regulation of company innovation investment plays a significant role in
the relationship between the effect of government subsidy can “stimulus” through
debt financing of listed companies to improve innovation investment company.
Therefore, based on the above theoretical analysis, this paper put forward the
hypothesis 2:

Hypothesis 2: government subsidies can positively adjust the inhibitory effect

of cash flow uncertainty on enterprise innovation.

3.3. Impact of Senior Management Shareholding on Cash Flow
Uncertainty and Enterprise Innovation

Based on Schumpeter’s theory of innovation, executive group is the prerequisite
and dynamic manifestation of innovation activities and plays an important role
in the field of innovation upgrading. The internal governance mechanism of the

company will affect the innovation motivation of the executives, and the share-
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holding of the executives is conducive to the promotion of enterprise innova-
tion. Zhou & Xue (2008) found that the number of shares held by the general
manager of the company was significantly positively correlated with the R&D
investment of the company. High uncertainty of cash flow not only means high
risk, but also includes the possibility of future development and growth. When
executives own more shares, they will pay more attention to the long-term de-
velopment of the enterprise like other shareholders. Research and development
activities and technological innovation are important for the long-term devel-
opment of enterprises. Based on this, this paper proposes hypothesis 3:

Hypothesis 3: executive shareholding can positively adjust the inhibitory effect
of cash flow uncertainty on enterprise innovation.

This paper uses statistical software STATA14 to establish a multiple linear re-
gression model to verify hypotheses.

4. Research Design

4.1. Sample Selection and Data Sources

This paper takes the a-share listed companies in Shanghai and Shenzhen from
2009 to 2018 as the research object. Since the uncertainty of cash flow needs to
be measured by the data volatility of the last three years, this paper selects the
data from 2007 to 2018 as the sample data to calculate the uncertainty of cash
flow. The sample data came from the CSMAR database. Considering the parti-
cularity of the industry and the company, and in order to avoid the possible ad-
verse impact of interference factors on the research, the sample data were
screened as follows: 1) excluding financial and insurance enterprises; 2) remove
ST and *ST company; 3) samples with missing data or significant anomalies
were excluded. Finally, 6037 data samples were obtained. In this paper, the sam-
ple industry was subdivided by using the CSRC classification standard, and the
sample data was empirically analyzed by using STATA14. The data was collated

using Excel.

4.2. Variable Design

Since this paper mainly studies the input process of innovation activities, this
paper chooses the research and development intensity for enterprise innovation.
To measure, enterprise innovation input is measured by the proportion of R&D
investment in total assets, expressed as RD, and the logarithm of the number of
patent applications is used in the robustness test to measure enterprise innova-
tion. In this paper, the standard deviation of the company’s net cash flow in the
recent three years is used as the measurement index of the uncertainty of the
company’s cash flow, which is expressed by OCF_sd. This paper USES the fi-
nancial statement “government subsidy” to measure the government subsidy,
and the variable name is GS. Based on the signal theory, this paper studies the
impact of government subsidy on the relationship between cash flow uncertainty

and enterprise innovation. Therefore, this variable is set as a dummy variable. If
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there is no government subsidy in the previous period, GS is 0. The equity prop-
erty variable SOE in this paper is a dummy variable. In this paper, the number of
senior executives’ shareholding/total number of shares is used to measure the
variable of senior executives’ shareholding. In this paper, based on the existing
literature on the impact of enterprise innovation, on the basis of explanatory va-
riables to add other control variables that may affect the explained variables. The
definitions and measures of variables in this paper are summarized in table form

as shown in the following Table 1.

4.3. Model Design

For hypothesis 1, the following regression model is constructed in this paper to
test the impact of cash flow uncertainty on enterprise innovation. Model (1) is as
follows:

RD, , = o, + 0 OCF_sd, + ¢, SIZE, + oy LEV, ,+ ¢, ROA, .+ oc; TURN,,

(1

+ocg TBQ, + oc; Cl, + ocg AR+ year + Y industry + &

Table 1. Main variables definition table.

. Variable The variable . .
Variable types Variable definitions
symbol name
Explained Enterprise .
. RD . . R&D investment/total assets
variable innovation
Explanatory OCF sd Cash flow Standard deviation of net cash flow from operating
s
variables - uncertainty activities in year t-2 to year t
As a dummy variable, if the previous government
Gs Government subsidy of an enterprise is not 0, then GS is 1. If the
Adjust the subsidies enterprise has no government subsidy in the
variable previous period, GS is 0
ES Executives at Number of shares held by senior executives/total
stake number of shares
The enterprise The natural logarithm of the total number of
The SIZE . .
scale employees in an enterprise
Asset-liabili
LEV sts.e fability Total liabilities at year end/total assets at year end
ratio
Return on total
ROA Net profit/total assets
assets
Total asset o
TURN Operating income/total assets
turnover
Cor.m'ol TBQ Tobin Q value Market value/total assets
variables
CI Capital intensity ~ Net fixed assets/total assets
The natural log of the number of analysts (teams)
AF Analyst focus
who have tracked the company
When the enterprise is in that year, the value is 1;
YEAR Annual dummy L
Otherwise it’s 0
12 industry dummy variables, when the enterprise
IND Industry dummy

is in the industry, the value is 1; Otherwise it’s 0

*Data from CSMAR database.
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In this model, explanatory variables cash flow uncertainty and other relevant
control variables are added. According to the previous analysis, cash flow uncer-
tainty exerts a inhibitory effect on enterprise innovation by crowding out inno-
vation investment and generating external financing constraints, so the expected
coefficient is negative for oc, .

For hypothesis 2, dummy variables of government subsidies are added on the
basis of regression model (1) to test the impact of government subsidies on the
relationship between cash flow uncertainty and enterprise innovation. Regres-
sion model (2) is as follows:

RD,, =, + oc; OCF_sd; ,+ o, GS, ,+ oc; OCF_sd, , *GS;
+oc, SIZE; + ocg LEV, +ocg ROA,  +oc; TURN, (2)
+ocg TBQ, + ocg Cly +oc,g AR + > year + > industry + &

The expected coefficient is negative for o, .

For hypothesis 3, the variables of senior management shareholding are added
on the basis of the regression model (1) to test the impact of senior management
shareholding on the relationship between cash flow uncertainty and enterprise
innovation. The regression model (2) is as follows:

RD;, =oc, +oc; OCF_sd;  + oc, ES;  + oc; OCF _sd;  *ES;
+oc, SIZE; + ocg LEV, +ocg ROA,  +oc; TURN, (3)
+ocg TBQ, + ocg Cly +oc,g AR + > year + > industry + &

The expected coefficient is negative for o, .

5. Empirical Analysis

5.1. Descriptive Statistics

The descriptive statistical results of the main variables in this paper are shown in
Table 2.

Table 2. Descriptive statistical results.

Variable Size Mean SD Min P25 P50 P75 Max
RD 6037 0.02 0.026 0 0.005 0.016 0.027 1.04
OCF sd 6037 0.081 0.131 0 0.027 0.051 0.092 3.778
GS 6037 0.876 0.329 0 1 1 1 1
ES 6037 0.024 0.086 0 0 0 0.003 0.999
SIZE 6037 8.238 1.184 3.664 7.424 8.208 8.954 13.165
LEV 6037 0.476 0.189 0.018 0.334 0.485 0.62 1.352
ROA 6037 0.039 -0.556 0.556 0.012 0.032 0.061 0.384
TURN 6037 0.718 0.58 0.027 0.405 0.6 0.856 10.586
TBQ 6037 2.012 1.533 0.153 1.173 1.569 2.288 314
CI 6037 0.24 0.161 0 0.116 0.207 0.336 0.92
AF 6037 1.622 1.163 0 0.693 1.792 2.565 4.331
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Showing in Table 2, the RD reached an average of 0.02, with a median of
0.016. The proportion of R&D investment was generally small, with the upper
quartile being 0.005 and the lower quartile being 0.027. There is a significant
difference in the intensity among enterprises, and the enthusiasm of enterprises
for innovation activities is quite different. The average level of uncertainty in
operating cash flow of an enterprise is 0.081, the median is 0.051, and the stan-
dard deviation is 0.131. The cash flow of operating activities of enterprises gen-
erally fluctuates to varying degrees, and the degree of fluctuation shows a large
difference. The average executive shareholding ratio reached 0.024. The upper
quartile is 0 and the lower quartile is 0.003. There is a certain difference in the
variable data. Among the control variables, the average value of the scale of the
enterprises is 8.238, and the median is 8.208. The data of the scale variables are
evenly distributed. The average asset-liability ratio is 0.476, the upper quartile is
0.334, and the lower quartile is 0.62. It can be seen that the level of corporate
debt basically reaches 50% of total assets, but there are still differences in capital
structure among enterprises. The Tobin Q value averages 2.012, the upper quar-
tile is 1.173, and the lower quartile is 2.288. There is a certain difference in cor-
porate market valuation and development potential. The average capital intensi-
ty is 0.24, and the median is 0.207. It can be seen that the proportion of fixed as-
sets in enterprises accounts for about one fifth of the total assets of enterprises.
The average and median return on total assets are 0.039 and 0.032, and the av-
erage value of total asset turnover is 0.718, with a median of 0.6. It can be seen
that corporate profitability and operating capacity are generally good, and the
data are evenly distributed. The mean and median of the attention variables of
the analysts were 1.622 and 1.792, respectively, and the data were evenly distri-
buted.

5.2. Regression Analysis of Cash Flow Uncertainty on Enterprise
Innovation

The regression results of model (1) are shown in Table 3.

As can be seen from Table 3, the coefficient of the uncertainty variable of cash
flow is negative and is significant at the 5% level, indicating that the uncertainty
of cash flow has an obvious negative impact on enterprise innovation, and the
uncertainty of cash flow is not conducive to the development of enterprise in-
novation. The hypothesis 1 proposed in this paper is verified, that is, the uncer-
tainty of cash flow will significantly inhibit the innovation investment of enter-

prises.

5.3. Regulating Effects of Government Subsidies and Senior
Executives’ Shareholding

The regression results of model (2) and (3) are shown in Table 4.
As shown in column 2 of Table 4, the coefficient of cash flow uncertainty va-
riable is negative and is significant at the 1% level. The coefficient of government

subsidy variable is positive and is significant at the 1% level, indicating that gov-
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ernment subsidy promotes enterprise innovation to some extent. The coefficient
of the cross term between the government subsidy variable and the enterprise
innovation variable is greater than 0, and it is significant at the level of 5%, indi-
cating that the government subsidy can positively adjust the inhibition effect of
cash flow uncertainty on enterprise innovation. Hypothesis 2 proposed in this
paper has been verified. As shown in column 3 of Table 4, the coefficient of cash
flow uncertainty variable is negative and is significant at the 10% level. The coef-
ficient of the variable of executive shareholding is positive, and is significant at
the level of 5%, indicating that executive shareholding promotes enterprise in-
novation to a certain extent. The coefficient of the cross term between the va-
riables of executive ownership and enterprise innovation is greater than 0 and is
significant at the 5% level, indicating that executive ownership can positively
adjust the inhibitory effect of cash flow uncertainty on enterprise innovation.

Hypothesis 3 proposed in this paper has been verified.

6. Conclusion

Starting from the comprehensive index of cash flow uncertainty, this paper stu-
dies the relationship between cash flow uncertainty and enterprise innovation.
The results show that the risk brought by the uncertainty of cash and flow is
higher than the opportunity, and its impact on enterprise innovation is mainly
reflected in the inhibiting effect, that is, the greater the uncertainty of cash flow,
the more inclined the enterprise is to reduce the innovation input, thus inhibit-
ing the improvement of innovation ability. However, government subsidy and
senior management shareholding can alleviate the adverse impact of cash flow

uncertainty on enterprise innovation and promote enterprise innovation.

Table 3. Regression results of model (1).

RD
Variable
The coefficient of T value P values Significant
OCF_sd -0.005 -2.21 0.027 b
The SIZE 0.001 2.12 0.034 b
LEV -0.009 —4.59 0.000 ok
ROA 0.005 0.77 0.442
TURN 0.005 8.64 0.000 ok
TBQ 0.002 7.59 0.000 ok
CI 0.000 0.04 0.965
AF 0.002 5.33 0.000 ok
Constant -1.217 -3.01 0.003 ok
Industry Control
The annual Control
Adj R-squared 0.2578
N 6037
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Table 4. Regression results of model (2) and model (3).

Model (2) Model (3)
Variable
RD RD
—0.0071%%* —0.0049%
OCF_sd
(~2.84) (~1.93)
0.0032%**
GS
(2.97)
GS_x_OCF_sd 0.5901**
(2.50)
ES 0.0035**
(2.48)
ES_x_OCF_sd 0.0201**
(2.31)
0.0008** 0.0009**
The SIZE
(2.18) (2.33)
—0.0093*** —0.0093**+*
LEV
(—4.56) (—4.29)
0.0054 0.0056
ROA
(0.82) (0.81)
0.0053*%** 0.0055%**
TURN
(8.66) (8.52)
0.0018*** 0.0019***
TBQ
(7.58) (7.57)
0.0000 —0.0005
CI
(0.01) (-0.20)
0.0017*** 0.0016***
AF
(5.25) (4.71)
—1.2581%** -0.8315*
Constant
(-3.10) (-1.79)
Industry Control Control
The annual Control Control
Adj R-squared 0.2592 0.257
N 6037 6037

Based on the research contents and conclusions of this paper, the following

Suggestions are put forward: at the government level, on the basis of maintain-

ing the stability of economic policies, the positive role of macro-control on mar-

ket fluctuations can be moderately strengthened; at the enterprise level, the first

step is to strengthen the risk control of cash flow, maintain the stability of funds,
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and reasonably arrange cash holdings. Enterprises should establish a sound cash
flow supervision system to strengthen the risk assessment and monitoring of
cash flow.

This article proves the relationship between cash flow uncertainty and corpo-
rate innovation to a certain extent, and introduces government subsidies and se-
nior management holdings adjustment variables to verify the adjustment effects
it induces. However, this paper still has some limitations and deficiencies. This
article uses the amount of government subsidies in the financial statements to
measure government subsidies. It does not subdivide the types of government
subsidies, and does not study the different impacts of different forms of gov-
ernment subsidies. This article mainly researches from the perspective of enter-
prise innovation investment, so it mainly focuses on the R&D intensity of the
enterprise, and studies the overall innovation ability of the enterprise from the
perspective of innovation output in the robustness test. The research on the
conversion between different industries is still not comprehensive enough.
Therefore, for future research in this area, I hope to further expand the scope of
enterprise innovation based on innovation input and output, and conduct a
more comprehensive study of enterprise innovation, which may include innova-
tion efficiency and other aspects. In terms of government subsidies, I hope to
subdivide the forms of government subsidies to study the impact of different
types of government subsidies. In addition, this article does not conduct further
research on industry differences. Future research can be based on this industry

to conduct more in-depth research on specific industries.
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