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Abstract: Although many studies examine the influence of external factors (e.g., financial development,
institutional condition, government intervention, and degree of marketization) on firms’ innovation
behavior, they are rarely related to the core issue of heterogeneity in entrepreneurship. The different
levels of entrepreneurs’ characteristics usually mean huge differences in the skill level or efficiency of
firms. Thus, the differences that exist in innovation ability and innovation behavior also reflect the
difference of susceptibility to external factors. The core issue of heterogeneity determines not only
the self-choice mode of a firm’s innovation but also the degree and pattern of an internal condition
imposed by external factors, and it then influences the firm’s innovation behavior. Based on the
perspective of entrepreneurship, this paper integrates heterogeneous trade theory into firms’ R&D
analysis frameworks by using the data of listed companies on the Growth Enterprise Market to explore
the heterogeneous influence mechanism of financial development and government intervention on
firms” R&D input. First, by constructing a theoretical model, this study finds that the innovation
self-choice phenomenon exists in heterogeneous firms. A higher financial development and a lower
government intervention lead to an increase in firms’ R&D input benefits. Second, the empirical
research finds that financial development reduces the innovation-cash flow sensitivity. Moreover,
the reduction of government intervention alleviates the degree of capital misallocation of financial
development and promotes R&D input. Third, as a moderator variable, entrepreneurs’ risk-taking
propensity strengthens the promotion effect of financial development and government intervention
on firms’ R&D investment. Financial development would strengthen the effect of government
intervention on innovation self-choice behavior.

Keywords: financial development; government intervention; heterogeneity; R&D input; entrepreneurs’
risk-taking propensity

1. Introduction

As the world’s largest transition economy, the intensity of R&D investment in China has exceeded
2% for four consecutive years since 2013 and has reached the level of moderately developed countries.
However, due to differences in the historical conditions, economic geography, marketization degree,
and industrialization stage, the R&D investment among different regions is unbalanced. From 1999 to
2016, the gap between the eastern regions and the central, western and northeastern regions gradually
widened, and the R&D scale of the four plates is severely unbalanced. The intensity of R&D investment
in the eastern regions surpassed one trillion yuan for the first time in 2016, which was twice the total of
the other three regions. There are significant differences in R&D expenditures among provinces and
cities in China, and the R&D expenditures of the top three provinces have accounted for one third of
national R&D expenditures. According to the sources of scientific research funds, the majority (nearly
80%) of the scientific research funds in various regions come from the independent investment of
local enterprises, and only a small part comes from the government [1]. The eastern regions have
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obvious advantages in the number, scale, vitality, and industrial structure of enterprises. Sustained
high-level profits drive sustained high investment in R&D, which makes the eastern regions go deeper
and deeper in the field of scientific research.

There is abundant literature on the influence of external factors (e.g., financial development,
institutional conditions, government intervention, and marketization degree) on firms” innovation
behavior [2,3]. This influencing process can be expressed as financial development, government
intervention, or financing constraints influencing a firm’s performance, financing, resource allocation,
or microfirms’ R&D investment behavior [4,5], showing the process of conducting innovation from
external factors to enterprises. Considering different enterprises, does the conduct of external factors
have the same effect on their R&D investment behavior? Itis necessary to incorporate the heterogeneities
of enterprises into such analytical frameworks.

A few scholars have focused on the human factors that affect firms’ innovation performance, such as
the impact of entrepreneurs’ personal characteristics [6,7]. However, most of the existing research
on entrepreneurs’ innovation performance focuses on the dominant characteristics of entrepreneurs,
such as professional background, political identity, and education level [8,9]. Considering the implicit
characteristics of entrepreneurs, the research on their impact on R&D investment and innovation
performance is relatively small. The characteristics of entrepreneurs, especially their differences in
risk-taking, determine not only the self-choice mode of firms’ innovation but also the degree and
nature of the external factors acting on the internal conditions, which then affect firms’ innovation
behavior. The Growth Enterprise Market (GEM) is the second board securities market, which is
inferior to the main board market. The purpose of this market is mainly to support small and
medium-sized enterprises, especially high-growth and innovative enterprises, establish a normal exit
mechanism for venture capital, and provide a financing platform for national strategies on independent
innovation. High growth is the biggest attraction of GEM. Whether in high-tech, new business
models, or independent innovation, it highlights the potential and realization of enterprises with
high growth. Behind the high growth of the companies listed on GEM lies their strong innovation
ability. According to statistics, about 60% of the major innovations in the 20th century originated
from small and medium-sized enterprises, especially technological startups. It can be said that strong
innovation ability is a prominent feature of companies on GEM. Based on this, this paper studies the
impact of regional characteristics on the innovation of listed companies on GEM and the regulatory
effect of entrepreneurs’ risk-taking propensity on the relationship between them, so as to provide
support for enterprises to establish reasonable policies for innovation activities and cultivate more
excellent entrepreneurs.

This study is based on the annual data of 481 companies listed on the GEM, covering the period
from 2012 to 2014. The empirical results showed that internal cash flow is the main financing channel
for firms’ innovation investment. The regional financial development level is significantly positively
correlated with firms’ R&D investment intensity and strengthens the role of internal cash flow on firms’
R&D investment intensity. Regional government intervention is insignificant for firms’ R&D investment
intensity. Including entrepreneurs’ risk-taking propensity as the moderator variable, the different effects
of financial development on R&D investment in heterogeneous enterprises are also established, and
entrepreneurs’ risk-taking propensity strengthens the effect of financial development on firms’ R&D
investment intensity. Through the inclusion of entrepreneurs’ risk-taking propensity as the moderator
variable, the different effects of government intervention on heterogeneous firms’ R&D investment
are also established, and entrepreneurs’ risk-taking propensity strengthens the effect of government
intervention on firms’ R&D investment intensity. Financial development and entrepreneurs’ risk-taking
propensity strengthen the effect of government intervention on R&D investment in enterprises.

The main contributions of this paper are as follows: First, it is helpful to study the external factors
influencing the R&D investment of heterogeneous enterprises and to analyze the different effects of
firms” heterogeneity on R&D input transmission. Second, by integrating entrepreneurs’ risk-taking
propensity into the analysis framework of financial development and government intervention from
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the theoretical models and empirical analyses, it is helpful to understand the influence of external
factors on firms’ R&D investment differentiation and the self-choice behavior of firms” R&D investment.
In addition, the results can be applied by national decision makers to improve the quality of local
government governance and financial development and by enterprises to select suitable entrepreneurs
and promote economic performance and R&D input in developing countries.

The remainder of this study is structured as follows. First, an overview of the existing literature
on the impact of regional differences on firms’ R&D investment and the roles of firms’ characters for
the impact are presented. On that basis, the main hypotheses are developed. Next, the data and the
variables are described and empirical models are formulated. The results are then presented and key
findings are discussed. Finally, the key findings of the study are summarized and the implications for
policy and business practice are drawn.

2. Literature Review and Hypothesis

2.1. Impact of Regional Differences on Firms” R&D Input

The research regarding the impact of financial development on R&D input mainly focuses on
how financial development alleviates internal financing constraints and then affects firms’ innovation
behavior. With the consideration of financing constraints, firm innovation usually has a high
dependence on and sensitivity to its internal cash flow, or stabilizes firms’ innovation behavior through
the establishment of an internal cash expenditure smoothing mechanism, in order to moderate the
impact of liquidity shock on R&D investment. Brown [10] pointed out that young enterprises in the
United States used cash reserves to smooth the R&D expenditure process, and reasonably explained
that R&D expenditure had a more stable nature comparing with the huge fluctuation of capital sources.
Ju [11] found that high adjustment costs and unstable financing sources restricted the R&D investment
activities of enterprises. The more serious financing constraints are, the more prominent the smoothing
effect of internal capital accumulation and working capital management on innovation is. Subash [12]
used the dynamic R&D model to find that the R&D expenditure of enterprises was positively correlated
with the internal cash flow, and the cash flow sensitivity in small enterprises and young enterprises
was higher than in large enterprises. With the development of an equity market, equity financing has
become an importantfinancing method of R&D expenditure. Brown [13] used a large number of data
from enterprises in Europe, indicating that the development and liberalization of the equity market
could improve long-term economic growth by promoting innovation activities at the enterprise level by
controlling the smoothing investment behavior of enterprises. Enterprises with high R&D investment
expose themselves to high risks, and equity financing can make them alleviate the possibility of the
failure of innovation projects by reducing the financial burden and liquidation [14]. In recent years,
with the development of the international financial market and multinational companies, the inflow
of foreign equity capital has become a feasible financing choice for firms’ innovation. Maskus [15]
studied the impact of financial factors on industrial R&D input from the perspective of domestic and
international financial market development. As a representative factor of international financial market
development, Foreign Direct Investment (FDI) has a significant impact on R&D input.

For Chinese enterprises under the condition of a transition economy; it is necessary to consider
the influence of Chinese special institutional backgrounds, and the most obvious manifestation
of this in enterprises is government intervention. Most relevant research explores the impacts of
government intervention on firm performance, financing channels, or resource allocation, and then
these impacts act on innovation investment, thus the viewpoint is drawn that the reduction of local
government intervention is conducive to the choice of firms’ innovation behavior. Zhang [16] showed
that the government usually intervened, directing enterprises toward the field of capital investment
in order to maximize short-term benefits, resulting in the long-term innovation investment lagging
behind production investment, which was not a reasonable resource allocation. Yu [17] pointed
out that with greater government intervention, the financial development made more funds flow
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into non-innovative fields and speculative investment projects. There was the distorted allocation
of financial resources, which also had an important impact on the transmission process of a firm’s
innovation and a firm’s innovation choice from financial development. Zhang [18] reported that the
local government inevitably made direct or indirect intervention in the fund allocations of financial
development. Because of financial pressure, political promotion and other reasons, the resource
allocations in financial development were distorted, which affected technological innovation and
the improvement of total factor productivity (TFP). Su [19] demonstrated that local governments
had more motivation to intervene in the resource allocations of bank credit, and when they helped
companies to control the obtaining of bank loans, the level of bank loans was higher. Liu [20] stated
that government intervention affected the effective allocation of financial resources, which directly led
to the investment by some enterprises and speculation on capital goods and further promoted the
speed of economic capitalization. Otherwise, firms’ performances of technological innovation had not
significantly improved, leading to a serious negative impact on sustainable economic development.
Chen [21] pointed out that, if financial innovation became a tool for speculators to pursue high returns,
and the government was unable to supervise this innovation timely and effectively, then financial
innovation would reach the final boundary.

The higher the productivity level is, the higher the R&D input tendency is. Additionally
innovation self-choice behavior exists, but the innovation growth degree is affected by the external
financial development degree and local government intervention [22]. The higher the level of regional
financial development is, the more obvious firms’ innovation choice behavior is. In the presence of
government intervention, innovation self-choice behavior still holds. The higher the level of regional
financial development is, the more financing opportunities financial development can provide to
enterprises and the more R&D inputs the enterprises with higher productivity can have. Otherwise,
there may be financial inefficiencies such as capital mismatch. Due to the existence of government
intervention, more resources flow into short-term production to improve the output level, and the
degree of R&D financing constraints becomes larger. If the degree of government intervention reduces,
the R&D investment level of enterprises increases and firm performance with high productivity shows
more obviously.

Hypothesis 1 (H1). There is a positive relationship between the level of financial development and R&D
investment intensity of enterprises.

Hypothesis 2 (H2). There is a negative relationship between the degree of regional government intervention
and R&D investment intensity of enterprises.

2.2. Influence of Entrepreneurs’ Personal Characteristics on R&D Investment

According to the enterprise resource-based theory, an enterprise’s competitive advantage comes
from unique heterogeneous resources, which are hard to imitate and replace [23]. R&D investment of
enterprises [24] aims to improve the innovation ability of enterprises with a heterogeneous resource
advantage different from competitors and then obtain huge innovation income. R&D activities
are the process of combining intellectual capital and material capital to produce new technology,
new products, and other heterogeneous resources. In this process, enterprises invest in human,
financial, information, and other resources in R&D departments. Such resources are used to carry
out technological innovation and product innovation, launch new technology and new products, and
form the core competitiveness of enterprises. Alternatively, enterprises use innovation results from
R&D activities to change production process, reduce the unreasonable consumption of raw materials,
improve labor productivity, reduce production costs, and increase the technical content of products.
Finally, they occupy a larger market share with the competitive strategy of high quality and low price
and bring rich performance returns for enterprises.
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According to the research of Hambrick et al. [25], the personal characteristics of executives
determine their cognitive level in a business environment, which can affect business decision-making.
It is inferred that R&D investment intensity and the effect of R&D activities would also be affected by
entrepreneurial personality preference. Because of their confidence in their own ability and cognition,
managers with risk preference firmly believe that their judgments are correct, so they rely on their own
risk-taking spirit and then form specific strategic decision-making ability, which promotes the internal
technological innovation activities in enterprises and then improves firms’ innovation performance.
Hirshleifer et al. [26] used empirical research on American listed companies and showed that CEOs
with risk preference invested in more innovation projects, and the rate of innovation success was
higher than for CEOs who were risk averse. Further research shows that managers with risk preference
in high-tech industries can get better innovation results. In contrast, entrepreneurs who are risk averse
are afraid of the uncertainty of innovation results, which restrains R&D investment and excludes
dividends from innovation activities.

Hypothesis 3 (H3). Entrepreneurs’ risk-taking propensity can enhance the relationship between the financial
development level and R&D investment intensity.

Hypothesis 4 (H4). Entrepreneurs’ risk-taking propensity can enhance the relationship between the degree of
regional government intervention and R&D investment intensity.

3. Methodology

Given that the information of R&D expenditure and innovation output from listed companies
on the GEM is relatively complete, meeting the requirements of this study on relevant information
data, listed companies on the GEM were selected as the initial sample, and targeted processing was
conducted on the initial sample. The data comprised the annual data of 481 listed companies on the
GEM from the China Stock Market and Accounting Research (CSMAR) database and Wind database,
covering the period from 2012 to 2014. Considering the integrity and validity of the data, 962 samples
were finally obtained.

3.1. OLS Models

This paper deals with the use of moderator variables and the testing of moderating effects.
In accordance with the test procedure of regulatory effects, we included relevant variables in turn, built
models, and adopted hierarchical multivariate regression analysis for empirical analysis. This paper
follows Benfratello’s [27] study and other studies [28,29] in testing the impact of financial development
and government intervention on the R&D investment of heterogeneous enterprises. The basic empirical
framework was constructed as following;:

RDS = By + B1CF + BSIZE + B3SIZE? + B4AGE + psAGE? + ¢ 1)

Firstly, the introduction of external financial development or government intervention had
different effects on R&D investment.

RDS = By + B1FD + B2FD x CF + B3CF + B4SIZE + B5SIZE? + BsAGE + B7AGE? + ¢ )

RDS = By + 1IndexG + PoIndexG x CF + B3CF + B4SIZE + BsSIZE? + BsAGE + B;AGE? + ¢ (3)

Secondly, the different effects of entrepreneurs’ risk-taking propensity and financial development
on R&D investment of heterogeneous enterprises were introduced.

RDS = By + P1ED + PoFD X RTP + B3CE + P4SIZE + B5SIZE? + PeAGE + B;AGE? + ¢ @)
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Thirdly, the different effects of entrepreneurs’ risk-taking propensity and government intervention
on R&D investment of heterogeneous enterprises were introduced.

RDS = By + B1IndexG + pyIndexG x RTP + B3CF + B4SIZE + 5SIZE* + BsAGE + B7AGE*> + ¢ (5)

Finally, government intervention was introduced to examine its influence on financial development
and the enterprises themselves, leading to the distorted resource allocation of different enterprises.

RDS = By + B1IndexG + BoIndexG x FD + B3IndexG x RTP + B4CF + B5SIZE + B¢SIZE? ©)
+ B7AGE + BgAGE? + ¢

3.2. Variable Selection and Quantification

As mentioned above, R&D investment intensity of an enterprise (RDS) is calculated as the
percentage of a firm’s R&D input in total assets. In China, Accounting Standards for Business
Enterprises No. 6—intangible assets (revised in 2006) requires conditional capitalization of the R&D
expenditures of enterprises. R&D activities are divided into two stages, i.e., research and development.
Research expenditures are included in current profits, while development expenditures are included
in intangible assets when five conditions are met. “Development expenditure” as non-current assets
are separately listed in the balance sheet of the enterprise. Considering the availability of data, the
study used the annual amount of development expenditure as R&D input. The financial development
level (FD) is from the 2013-2014 financial development index published by Wang et al. [30] The second
level index “financial marketization” of market development is an alternative variable of the regional
financial development level in this paper. The larger the index is, the higher the regional financial
development level is. In addition, the related index of government intervention (IndexG) comes from
the 2016 report on the Marketization Index of China’s Provinces by Fan [31], in which the measure is
the relationship between government and the market. The larger the index value is, the lower the level
of government intervention is. Entrepreneurs’ risk-taking propensity (RTP) is mostly measured by
financial indicators. Different financial decision-makings have different risks. In addition, different
decision-making indicators can reflect different attitudes of entrepreneurs toward risks. According to
the practice of Gong [32], this paper uses the proportion of total risk assets and total assets to measure
the risk-taking tendency of entrepreneurs, in which total risk assets include short-term risk assets
and long-term risk assets. The short-term risk assets include trading financial assets and accounts
receivable, while the long-term risk assets include financial assets available for sale, investment held to
maturity, and investment real estate. Other variables that measure firms were included in our study as
follows: The ratio of net cash flow from operating activities to the total assets of an enterprise was
used to measure the internal cash flow of an enterprise (CF). The study used the natural logarithm of
the total assets as the proxy variable of firm size (SIZE) and added its square term (SIZE?) to judge
the existing U-shaped or inverted U-shaped influence relationship. The age of an enterprise (AGE)
was the time span from the opening to the statistical year, and the square term of the age (AGE?) was
added to distinguish the non-linear relationship. The main variables and their calculation methods are
summarized in Table 1.
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Table 1. Definition and quantification of variables.

Variable Definition

Types Variable Symbol and Quantization

R&D investment intensity of Percentage of a firm’s R&D

Dependent variable an enterprise RDS input in total assets
Financial development FD Financial development index
Moderator variables Government intervention IndexG Marketization index
, o . . Proportion of total risk assets
Entrepreneurs’ risk-taking propensity RTP and total assets

Ratio of net cash flow from

Independent variable Internal cash flow of an enterprise CF operating activities to total
assets of an enterprise

Firm size SIZE Natural logarithm of total assets
Time span from the opening to
the statistical year

Control variables
Age of an enterprise AGE

4. Empirical Results

4.1. Descriptive Statistics

Table 2 reports the basic statistical characteristics of the above data. Subsequently, this study
used the value of the alternative variables to illustrate the phenomena in China. Regarding the R&D
investment intensity, we noted that the mean value of R&D investment intensity of China’s listed
companies on the GEM was 0.021, and the standard deviation was 0.029, indicating that there was a
small difference in the level of R&D investment among China’s listed companies on the GEM. That is,
with the effect of competition, enterprises had a smoothing motivation for R&D investment. In terms
of regional characteristics, there was a little difference in the level of financial development of each
province, but there was a big difference between the maximum and minimum. There was a significant
difference in the degree of government intervention, which showed that there were significant
differences between regions. There were also some differences among entrepreneurs’ risk- taking
propensity, so different operating environments constantly affected the investment decision-making
directions of enterprises.

Table 2. Descriptive statistics of main variables.

Symbol RDS FD IndexG =~ RTP CF AGE SIZE
Mean 00211 05358 88371 01963  0.0419 159137  21.2694
Standard 91 00983 14356 01018 00713 44172 0.8438
deviation
Minimum  0.00 0.30 2.95 0.01 —0.27 6.00 19.44
Maximum  0.16 0.73 9.91 0.58 0.49 39.50 2445

4.2. Correlation Analysis

Table 3 lists the result of Pearson’s correlation coefficient (PCC) test for alternative pairwise
variables. This study illustrated the phenomena found in this table. Financial development,
marketization index, and entrepreneurs’ risk-taking propensity were positively correlated with
firms” R&D investment intensity—government intervention was negatively correlated with firms’
R&D investment intensity, and the research hypotheses were initially confirmed. The correlations
between other variables were also very reasonable and intuitive. For example, internal cash flow was
positively correlated with R&D investment intensity, firms’ sizes were negatively correlated with R&D
investment intensity, and correlation coefficients between the variables were relatively small, so the
regression effectiveness of the models was not affected by multicollinearity.
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Table 3. Pearson’s correlation coefficient test for pairwise variables.

RDS FD IndexG CF AGE RTP SIZE

RDS 1

FD 0.157 ** 1

IndexG 0.121 %  0.841 ** 1

CF 0.167 ** —-0.034 0.003 1
AGE —-0.058 0.020 0.015 -0.033 1

RTP 0.109 * 0.070 0.055 -0.253*  -0.063 1
SIZE —-0.263 ** 0.060 0.054 -0.161**  0.093*  -0.082 1

Note: **, * indicate significance at the 1% and 5% levels (two-tailed), respectively.

4.3. Hierarchical Regression Analysis

Table 4 reports the fixed effect estimation results where the dependent variable was R&D

investment intensity.

1.

Model (1) was established regarding the control variables. Internal cash flow had a significant
positive correlation with firms’ R&D investment intensity, indicating that the growth of internal
cash flow leads to the increase of R&D investment intensity, which to some extent also reflects
that internal cash flow is the main financing channel for firms’ innovation investment.

In Model (2), the level of regional financial development was also valid. The measurement
coefficient showed an increasing trend. It can be seen from the statistical significance of the
explanatory variables that the level of regional financial development was significantly and
positively correlated with firms” R&D investment intensity. The interactions’ coefficient of the
cross-term of FD x CF was significantly positive, indicating that the level of regional financial
development can strengthen the role of internal cash flow on firms” R&D investment intensity.
Hypothesis 1 was verified. Regarding Model (3), about the degree of regional government
intervention, data showed that the effect was not significant, and Hypothesis 2 was not verified.
Including entrepreneurs’ risk-taking propensity as the moderator variable in Model (4), the
different effects of financial development on R&D investment intensity in heterogeneous
enterprises were also established. The measurement coefficient showed an increasing trend,
increasing the explanatory power of 0.5% to the R&D investment intensity of enterprises. Financial
development was significantly and positively correlated with firms” R&D investment intensity;,
and the interactions’ coefficient of the cross-term of FD x RTP was significantly positive, indicating
that entrepreneurs’ risk-taking propensity strengthens the role of financial development on firms’
R&D investment intensity. Hypothesis 3 was verified.

Considering the entrepreneurs’ risk-taking propensity as a moderator variable, the different effects
of government intervention on heterogeneous firms” R&D investment in Model (5) were also
established. The measurement coefficient showed an increasing trend. IndexG was significantly
and positively correlated with firms” R&D investment intensity, and the interactions’ coefficient
of the cross-term of IndexG x RTP was significantly positive, indicating that entrepreneurs’
risk-taking propensity strengthens the effect of government intervention on firms’ R&D investment
intensity. Thus, the Hypothesis 4 was supported.

The study further introduced government intervention in Model (6) to examine its impact on
financial development and enterprises themselves, which in turn affects the distorted resource
allocation of different enterprises. The interactions’ coefficient of the cross-term of IndexG x FD
was significantly positive, and the interactions’ coefficient of the cross-term of IndexG x RTP
was significantly positive, indicating that financial development and entrepreneurs’ risk-taking
propensity strengthen the effect of government intervention on the R&D investment of enterprises.
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Table 4. Hierarchical regression analysis.

Dependent Variable: RDS

Variables
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
FD 0.132 *** 0.129 ***
FD x CF 0.481 **
IndexG 0.092 0.089 ** —0.186
IndexG x CF 0.441
FD x RTP 0.125 ***
IndexG x RTP 0.129 *** 0.127 ***
IndexG x FD 0.294 **
CF 0.119 *** -0.347 -0.315 0.159 *** 0.153 *** 0.161 ***
Firms YES YES YES YES YES YES
R? 0.087 0.125 0.110 0.130 0.118 0.129
Ad.R? 0.077 0.112 0.097 0.117 0.105 0.114
AR? 0.038 0.013 0.005 0.008 0.011
F-statistic 9.063 *** 9.665 *** 8.353 *** 10.095 *** 9.055%** 8.696 ***

Note: The superscripts ***, **, and * indicate that the coefficient is significant at 0.1%, 1%, and 5% levels, respectively.

4.4. Robustness Test

To test the robustness of the above conclusions, we performed the following sensitivity analysis.
Considering the lag effect of the policy, the R&D investment intensity of the lag phase was selected to
test the robustness of the regression results from the perspective of innovation sustainability in Table 5.
The results of robustness test were basically consistent with the above conclusions.

Table 5. Hierarchical regression analysis.

Dependent Variable: RDS

Variables
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
FD 0.127 *** 0.136 *
FD x CF 0.234
IndexG 0.093 * 0.105 ** -0.095
IndexG x CF 0.259
FD x RTP 0.035 ***
IndexG x RTP 0.038 0.037 *
IndexG x FD 0.214 *
CF 0.113 *** -0.112 -0.142 0.127 *** 0.122 *** 0.128 ***
Firms YES YES YES YES YES YES
R2 0.060 0.083 0.075 0.082 0.075 0.080
Ad.R2 0.050 0.070 0.061 0.069 0.061 0.064
AR2 0.023 0.015 0.022 0.015 0.020
F-statistic 6.015 *** 6.133 *** 5.491 *** 6.070 *** 5.446 *** 5.132 ***

Note: The superscripts ***, **, and * indicate that the coefficient is significant at 0.1%, 1%, and 5% levels, respectively.

5. Conclusions and Discussions

5.1. Conclusions and Implications

This paper studies the impact of regional differences on the R&D investment of heterogeneous
enterprises from a micro-perspective. Moreover, based on entrepreneurs’ risk-taking propensity,
it explains the regulatory role of entrepreneurs’ risk-taking propensity on the relationship between
regional differences and firms’ R&D investment. The research conclusions are summarized as
follows: (1) The growth of internal cash flow leads to the increase of firms’ R&D investment intensity.
(2) The level of regional financial development has a significantly positive correlation with the R&D
investment intensity of enterprises. The level of regional financial development strengthens the
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role of internal cash flow on the R&D investment intensity of enterprises. The level of government
intervention has a negative correlation with the R&D investment intensity of enterprises, but the
correlation is not significant. (3) Financial development is positively related to firms” R&D investment
intensity. Entrepreneurs’ risk-taking propensity strengthens the effect of financial development on firms
investment intensity. (4) There is a significant positive correlation between government intervention
and R&D investment intensity. (5) Financial development and entrepreneurs’ risk-taking propensity
have strengthened the role of government intervention on firms” R&D investment intensity.

The policy implications of this study are as follows:

Firstly, the transformation and development of regional economy is the foundation, and the

7

degree of government intervention and the level of financial development are the focus, of local
government reform. To solve financing problems, the local government should actively develop
small and medium-sized banks and other local financial institutions (e.g., rural banks and credit
cooperatives), appropriately introduce social capital, and emphasize the coordinated development of
direct financing and indirect financing. The government should take different measures for different
enterprises, and especially provide multilevel and multichannel financing systems for small and
medium-sized enterprises. The government should also establish effective regulatory mechanisms and
financial supervision mechanisms for financial sectors, strictly controlling government intervention in
financial resource allocation. However, market-oriented innovation choice does not need too much
government intervention. In the meantime, the government should deepen the reform of the financial
market, gradually establish a financial system with the capital market at the core, standardize the
operation of the financial market, and respect firms’ innovative financing decisions in the financial
market [33].

Secondly, when selecting executives, entrepreneurs with different risk preferences should be
selected according to their industry characteristics. In this study, entrepreneurs’ risk-taking propensity
is reflected by financial indicators of the enterprise, aiming to reflect the entrepreneurial risk-taking
spirit in the enterprise as a whole. Therefore, in specific positions of enterprises, we use executives
to replace entrepreneurs. Entrepreneurs’ risk-taking propensity can strengthen the effect of regional
characteristics on R&D investment intensity. In technology-intensive industries, where market changes
are rapid and industry competition is fierce, entrepreneurs with risk preference should be chosen,
which can help to improve the independent innovation ability of enterprises, form the core competence
of enterprises, and promote the growth of firms’ performance. In resource-intensive industries with
few changes, risk-aversion managers should be chosen because they are more suitable.

Finally, entrepreneurial risk-taking spirit should be cultivated, and local governments should
establish risk guarantee mechanisms. Finkelstein [34] believes that entrepreneurs with innovation and
risk-taking spirit are more willing to understand and pay attention to contents of technology, more
willing to do product and technology innovation, and tend to do R&D activities and innovation in
human-resource arrangement and funding, hoping to provide sustainable competitive advantages for
firms’ development with technological advantages. Therefore, innovative enterprises should establish
a set of effective educational mechanisms to cultivate entrepreneurs’ innovation and risk-taking
consciousness so that entrepreneurs can make rational decisions in the face of R&D investment projects
with uncertain capital and earnings. At the same time, local governments also need to establish risk
guarantee mechanisms to provide free risk assessment, risk control, and other guarantee services
for R&D projects, so as to eliminate entrepreneurs” worries about the failure of R&D projects so that
entrepreneurs with courage and vision can boldly carry out R&D activities.

5.2. Limitations and Future Research Directions

Although our study offers several new insights into regional differences and firms” innovation
self-choice behavior in literature, it is not without limitations. We used financial indicators for our data
to measure entrepreneurs’ risk-taking propensity, which can lead to problems of subjectivity that bias the
findings. Tang et al. [35] believed that the risk attitude of managers would be reflected through financial
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decisions. However, in order to cover up the mistakes of recklessness and maintain their positions,
risk-taking entrepreneurs often use their private information to whitewash financial statements to
avoid personal loss of interest. Thus, there are some defects in the financial indicators for measuring
entrepreneurs’ risk-taking propensity. Nevertheless, future research could replicate and extend our
findings by utilizing more objective measures, such as the establishment and implementation of business
strategy. More objective information could also be collected through laboratory experiments [36],
which have been found to largely align with field experiments [37].

In addition, this study only examined the effect of regional differences on firms’ innovation
self-choice behavior from the whole sample but did not compare financially developed areas to
underdeveloped areas for the empirical test, which could have affected our findings. In order to
address these shortcomings, future research designs could investigate this influential role. For instance,
further study could explore the robustness and credibility of the empirical results by classifying samples
and modifying the scope of samples.

Finally, our conclusions are limited to listed companies on the GEM. As such, we cannot readily
extend our findings to different companies. For example, the companies mostly belonged to small
and medium-sized enterprises, so the findings may only reflect the characteristics of small and
medium-sized enterprises. On this basis, future research could investigate large enterprises from other
market sectors to investigate if our findings can be generally applied to other enterprises. For example,
future research could examine main board listed companies on the Shenzhen Stock Exchange and the
Shanghai Stock Exchange as the sample to see if our findings can be equally applied to that group.
All in all, future research lines are still plentiful.

Author Contributions: ].Z. and ].W. designed the empirical model. J.Z. designed the numerical experiment and
wrote the paper. All authors read and discussed the final manuscript. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by the Soft Science Research Program of Shanxi Province, China (grant number
2018041052-1) and a Research Project Supported by the Shanxi Scholarship Council of China (grant number
2017-008).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Report on China’s R&D Funds. 2018. Available online: http://www.zhishifenzi.com/ (accessed on 13 May
2019). (In Chinese)

2. Klette, T.J.; Moen, J. R&D Investment Responses to R&D Subsidies: A Theoretical Analysis and A Micro
Econometric Study. World Rev. Sci. Technol. Sustain. Dev. 2012, 9, 169-203.

3.  Brown, J.R,; Fazzari, S.M.; Petersen, B.C. Financing Innovation and Growth: Cash Flow External Equity and
the 1990s R&D Boom. |. Financ. 2009, 64, 151-185.

4. Aldieri, L.; Vinci, C.P. Firm Size and Sustainable Innovation: A Theoretical and Empirical Analysis.
Sustainability 2019, 11, 2775. [CrossRef]

5. Hall, B. The stock market’s valuation of R&D investment during the 1980’s. Am. Econ. Rev. 1993, 83, 259-264.

6. Melane-Lavado, A.; Alvarez-Herranz, A. Di_erent Ways to Access Knowledge for Sustainability-Oriented
Innovation. The Effect of Foreign Direct Investment. Sustainability 2018, 10, 4206. [CrossRef]

7. Bahena-Alvarez, L.I; Cordén-Pozo, E.; Delgado-Cruz, A. Social Entrepreneurship in the Conduct of
Responsible Innovation: Analysis Cluster in Mexican SMEs. Sustainability 2019, 11, 3714. [CrossRef]

8. Chin, M.K,; Hambrick, D.C.; Trevino, L.K. Political ideologies of CEOs: The influence of executives’ values
on corporate social responsibility. Adm. Sci. Q. 2013, 58, 97-232. [CrossRef]

9. Bloom, N.; Reenen, ].V. Patents, real options and firm performance. Econ. J. 2002, 112, 97-116. [CrossRef]

10. Brown, ]J.R;; Petersen, B.C. Cash holdings and R&D smoothing. J. Corp. Financ. 2011, 17, 694-709.

11. Ju, X;; Lu, D,; Yu, Y. Financing constraints, working capital management and enterprise innovation
sustainability. Econ. Res. J. 2013, 23, 4-16. (In Chinese)

12.  Sasidharan, S.; Lukose, PJ.; Komera, S. Financing constraints and investments in R&D: Evidence from Indian
manufacturing firms. Q. Rev. Econ. Financ. 2015, 55, 28-39.


http://www.zhishifenzi.com/
http://dx.doi.org/10.3390/su11102775
http://dx.doi.org/10.3390/su10114206
http://dx.doi.org/10.3390/su11133714
http://dx.doi.org/10.1177/0001839213486984
http://dx.doi.org/10.1111/1468-0297.00022

Sustainability 2020, 12, 3866 12 of 12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Brown, J.R.; Martinsson, G.; Petersen, B.C. Law, stock markets, and innovation. J. Financ. 2013, 68, 1517-1549.
[CrossRef]

Gong, Q.; Zhang, Y.; Lin, Y.F. Industrial structure, risk characteristics and optimal financial structure.
Econ. Res. |. 2014, 49, 4-16. (In Chinese)

Maskus, K.E.; Neumann, R.; Seidel, T. How national and international financial development affect industrial
R&D. Eur. Econ. Rev. 2012, 56, 72-83.

Zhang, J.; Jin, Y. Analysis on relationship of deepening financial intermediation and economic growth in
China. Econ. Res. . 2005, 11, 34—45. (In Chinese)

Yu, M,; Pan, H. Government intervention, legal enforcement, financial development and bank loans of
state-owned enterprises. J. Financ. Res. 2008, 9, 1-22. (In Chinese)

Zhang, J.; Shen, K. Local government intervention, regional financial development and the transformation of
China’s economic growth mode: An empirical study based on the background of fiscal decentralization.
Nankai Econ. Stud. 2008, 6, 122-141. (In Chinese)

Su, K. Government control, institutional environment and credit resource allocation. J. Public Manag. 2012,
9, 24-32. (In Chinese)

Liu, W,; Zhou, W.; Zhong, S. Government intervention in financial development, capitalization process and
economic growth quality. Economist 2014, 3, 64-73. (In Chinese)

Chen, Y. The relationship between government and market in financial development. Econ. Res. ]. 2014,
1, 16-19. (In Chinese)

Wang, Y.; An, B. The heterogeneous effect of financial development and government intervention on firms’
R&D input. J. Ind. Eng. Manag. 2019, 33, 10-17. (In Chinese)

Barney, J. Firm resources and sustained competitive advantage. J. Manag. 1991, 17, 99-120. [CrossRef]
Johnson, L.D.; Pazderka, B. Firm Value and Investment in R&D. Manag. Decis. Econ. 1993, 14, 15-24.
Hambrick, D.C.; Mason, P.A. Upper echelons: The organization as a reflection of its top managers.
Acad. Manag. Rev. 1984, 9, 193-206. [CrossRef]

Hirshleifer, D.; Low, A.; Teoh, S.H. Are overconfident CEOs better innovators. J. Financ. 2012, 7,1457-1498. [CrossRef]
Benfratello, L.; Schiantarelli, F.; Sembenelli, A. Banks and innovation: Microeconometric evidence on Italian
firms. J. Finan. Econom. 2008, 90, 197-217. [CrossRef]

Helpman, E.; Melitz, M.].; Yeaple, S.R. Export Versus FDI with Heterogeneous Firms. Am. Econ. Rev. 2004,
94, 300-316. [CrossRef]

Aghion, P; Angeletos, G.M.; Banerjee, A.; Manova, K. Volatility and growth: Credit constraints and the
composition of investment. J. Mon. Econ. 2010, 57, 246-265. [CrossRef]

Wang, G.; Feng, G. Assessment on Financial Ecological Environment in China’s Area (2013~2014); Social Sciences
Academic Press: Beijing, China, 2015. (In Chinese)

Wang, X.; Fan, G.; Yu, J. Marketization Index of China’s Provinces: NERI Report 2016; Social Sciences Academic
Press: Beijing, China, 2017. (In Chinese)

Gong, G.; Zeng, Z. Idiosyncratic risk, manager’s risk characteristics and corporate investment efficiency:
Empirical evidence from listed companies in China. Res. Econom. Manag. 2013, 11, 67-75. (In Chinese)
Wang, P.; Huang, J. A theoretical and Empirical Study on the relationship between strategic transformation
and business performance of commercial banks from the perspective of Dynamic Capability: A case study of
Shanghai Pudong Development Bank. J. Manag. Case Stud. 2012, 3, 178-194. (In Chinese)

Finkelstein, S. Power in top management teams: Dimensions, measurement, and validation. Acad. Manag. ].
1992, 35, 505-538.

Tang, Y.; Wang, H.; Bai, Y. CEO characteristics, risk preference and R&D expenditure. Fo. Sci. Tech. China.
2011, 10, 89-95. (In Chinese)

Trevifio, L.K.; Weaver, G.R.; Reynolds, S.J. Behavioral ethics in organizations: A review. |. Manag. 2006,
32,951-990. [CrossRef]

Dai, Z.; Galeotti, F.; Villeval, M.C. Cheating in the lab predicts fraud in the field: An experiment in public
transportation. Manag. Sci. 2018, 64, 1081-1100. [CrossRef]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1111/jofi.12040
http://dx.doi.org/10.1177/014920639101700108
http://dx.doi.org/10.5465/amr.1984.4277628
http://dx.doi.org/10.1111/j.1540-6261.2012.01753.x
http://dx.doi.org/10.1016/j.jfineco.2008.01.001
http://dx.doi.org/10.1257/000282804322970814
http://dx.doi.org/10.1016/j.jmoneco.2010.02.005
http://dx.doi.org/10.1177/0149206306294258
http://dx.doi.org/10.1287/mnsc.2016.2616
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review and Hypothesis 
	Impact of Regional Differences on Firms’ R&D Input 
	Influence of Entrepreneurs’ Personal Characteristics on R&D Investment 

	Methodology 
	OLS Models 
	Variable Selection and Quantification 

	Empirical Results 
	Descriptive Statistics 
	Correlation Analysis 
	Hierarchical Regression Analysis 
	Robustness Test 

	Conclusions and Discussions 
	Conclusions and Implications 
	Limitations and Future Research Directions 

	References

