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Abstract

In order to explore the influencing mechanism of entrepreneur’s religious be-
lief on firm R&D investment, this paper constructs a model on the basis of a
game between an entrepreneur and researchers over the control right of R&D
projects. We take researchers’ concern on free inquiry as an intermediate va-
riable. We find that the researcher’s attention of free inquiry has a critical im-
pact on the relationship between entrepreneur’s religious belief and firm R&D
investment. Specifically, our results show that no matter how much the entre-
preneur hates risk, the firm will increase R&D investment only when the re-
searchers pay enough attention to free inquiry. On the contrary, if researchers
do not attach any importance to the academic spirit which is “free inquiry”,
corporate R&D investment is decreased with the enhancing of the degree of
entrepreneur’s risk aversion, namely the entrepreneurs who are religious,
risk-aversive may try to reduce the R&D investment.
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1. Introduction

Religion has a significant impact on the spiritual awareness and ideas of believ-
ers such as values as an important dimension of social culture [1]. Studies have
shown that the proportion of religious believers in China showed a clear upward
trend in recent years [2], and the number of religious believers in private entre-
preneurs has gradually increased [3]. Iannaccone believes that the values which
incorporate religious beliefs will influence the thinking modes and behavioral
decisions of entrepreneurs in subtle process, and then may affect the formulation
and implementation of corporate strategic decisions [4]. Current scholars have
begun to pay attention to the role of religious beliefs on corporate behavior, and

initially carried out the relevant research. For example, Hilary and Hui argue
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that the beliefs of entrepreneur affect corporate decision-making [5]. Based on
the four aspects such as spiritual level, institutional level, behavioral level and
material level, Lin Ligiang has explored the forms and mechanisms of integrat-
ing religious belief into corporate culture development [6]. Zhou Yi and Hu An-
ning show that religious beliefs could promote corporate charitable donations
with the survey results on Wenzhou private entrepreneurs [7]. Wang Wenlong’s
research affirmed the view, and he also introduced a new variable which is the
political identity. He has pointed out that if private entrepreneurs do not have a
political identity, the positive relationship between religious beliefs and corpo-
rate charitable acts will be more obvious and intense [8].

The social security function of religious belief is one of the ways people choose
to avoid risks [2]. Ferguson’ study argues that people with religious beliefs often
tend to choose the risk aversive attitudes and standpoint, they always tend to the
behavioral acts which are less risky even without risks [9]. Jiang found that
compared with the founder of the family business without religious beliefs, the
founder of family business who has religious belief more strongly tends to avoid
risks [10]. There are also some studies showing that some risk aversive individu-
als are affected by the anxiety at first, and then their normal life was disrupted,
so they choose to believe in religion to seek psychological relief and comfort, so
that the risk they faced is reduced. Lei er al studied the role of religious belief in
the corporate investment behavior through direct survey data, the results show
that the entrepreneurs believe that the eastern religious beliefs are more inclined
to the less risky-relational investment [11]. Combining the cultural traditions of
Chinese society and the uncertainties in the transitional society, we argue that
entrepreneurs who have religious beliefs' are risk aversive, and they who have a
strong aversion to risk often tend to choose the business activities which those
risks are as low as possible to participate and implement.

With the rapid development of science and technology and the gradual im-
provement of China’s economic system and institutions, the market competition
is becoming more and more intense. Thus the demand of consumers is becom-
ing more diversified and individualized increasingly, and it puts forwarded high
level demand and expectations on the product quality in turn. Especially in the
current transitional environment, compared with state-owned enterprises, Chi-
na’s private enterprises are facing more severe challenges and pressures. First of
all, the market environment and government behavior is an important part of
the private enterprises’ institutional environment, the institutional environment
of private enterprises indeed needs to be further improved due to the historical
reasons and reality in the current economic background [12]; Secondly, the fi-
nancial system and the market are not sound yet, information asymmetry and
other factors, private enterprises are facing financing difficulties because of fac-

tors such as transaction costs and information asymmetry and so on, it may

'The existing literature divides the religious beliefs of entrepreneurs into oriental religion (mainly
Buddhism and Taoism) and Western religion (mainly Islam and Christianity). For the sake of sim-
plicity of our analysis, the entrepreneurs’ religious beliefs in this article only considers oriental reli-
gion.
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bring a great obstacle to the future development of enterprises [13]. Finally,
state-owned enterprises have natural resource endowments and status advan-
tages, so they are more access to policy subsidies and support, while the private
enterprises need to seek other ways for obtaining resources [14]. In order to seek
a place successfully in the fierce competition in the market and master the initia-
tive, private enterprises must carry out long-term continuous R&D investment
activities to enhance the ability of independent innovation so as to maintain the
core competitiveness of enterprises. Therefore, enterprises’ R&D investment
strategy decision is particularly important.

However, we can see from the existing research that scholars have not paid
full attention to the relationship between entrepreneurs’ religious beliefs and
corporate R&D investment, and the related research literatures are rare. R&D
investment requires a lot of money and staff input, and it’ payback period is
quite long, coupled with the possibility of failure in the R&D, so it is full of great
risks. Of course, once the R&D investment activities were succeeded, it will bring
great benefits to the enterprise. Zhu and Li pointed out that risk attitudes and
preferences have a significant impact on the R&D strategic choice of firms [15].
It can be seen from the relation above that the entrepreneurs beliefs believe in
religion have a strong sense of aversion on risk, and the R&D activities with high
degree of uncertainty and risks will bring great physical and psychological pres-
sures to religious entrepreneurs, also increase their anxiety simultaneously, So
they are often reluctant to conduct high-risky R&D investment activities. In fact,
the religious entrepreneurs attach much importance to the use and maintenance
of social interpersonal relationships because of the traditional culture advocated
by “humanism”, will also try to get resources and carry out business activities
smoothly through this relationship. This kind of investment activities based on
relationships are characterized by less risks and low uncertainties, so the risk
aversive entrepreneurs (that have religious beliefs) are more inclined to carry out
such investment activities [11]. In fact, scientific researchers are the main con-
ductors of enterprises’ R&D project, their efforts and input determine the effec-
tiveness of enterprises’ R&D projects to a large extent. Aghion showed that these
researchers experienced a certain academic training have a strong sense of con-
trolling innovation and the spirit of free inquiry [16], This kind of spirit of free
exploration drives them to try things boldly in ways they think sound according
to their own thought, adventurous researchers are willing to challenge those
projects which are highly risky and highly uncertain. In other words, as long as
researchers think that a R&D project can give them a full play, they will enthu-
siastically immerse in the R&D project, which not only make the researchers to
enjoy the fun of the process, but also increase their own academic values [16].

On the contrary, entrepreneurs who believe in religion have a strong sense of
risk aversion, they are reluctant to try R&D projects that are relatively risky and
quite uncertain, and also may interfere with the work of researchers related to
R&D projects. This will affect researchers’ enthusiasm directly and bring a cer-

tain negative effect to the researchers, resulting in their work efforts and extent
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of focus on projects is greatly reduced. It can be seen obviously that in the pri-
vate enterprises managed by the entrepreneurs who have religious belief, when
the company plans to development and conduct research projects, there will be a
interest game based on the right of controlling the R&D projects between reli-
gious entrepreneur and researchers, because entrepreneurs and researchers hold
different attitudes toward the risk of R&D projects. Therefore, from the perspec-
tive of the influence of entrepreneurs’ religious belief on corporate strategic be-
havior and based on the spirit of free inquiry of researchers, this paper focuses
on exploration and analysis of the role and mechanism of entrepreneurs’ reli-
gious belief on the R&D investment of enterprises, so as to provide the R&D
strategic decision of private enterprises with practical guidance and theoretical

references via constructing the game model.

2. Problem Description and the Construction of Basic
Game Model

2.1. Basic Hypothesis

We assume that there is a private enterprise to carry out a research and devel-
opment project. This R&D project can not only bring a considerable market
value to entrepreneurs and shareholders, but also help researchers who under-
take the R&D project to enhance their academic value. For simplicity, this paper
assumes that the R&D projects bring the same market value and academic value,
both are e/. Among them, we use e as the degree of effort for researchers, and /
which is mainly depended on entrepreneur is the total investment for the R&D
project. In view of the heterogeneity of each person’s knowledge, information
accumulation and the asymmetric information, entrepreneurs are different for
the extent of understanding different R&D projects, so the organizational skills
for different R&D projects are also different. For the simplicity of our analysis,
based on the research of Aghion ef al [16], we assume that there are only two
cases of entrepreneur’ understanding of R&D projects, that is understanding and
not understanding. Therefore, their organizational capacity in different cases is
distributed as:

_|n, when the entrepreneurs understand R & D projects
~ |-n, when the entrepreneurs don’t understand R & D projects

This paper assumes that the variation of market value of the R&D project is
positively related to the organizational capacity of the entrepreneur, because we
believe that the intervention of entrepreneurs who have better understanding of
R&D projects on the specific operation of projects will increase the value of the
R&D project; On the contrary, there will be an opposite effect. So, when the en-
trepreneur intervenes in the R&D project, the market value of the project is
el (14 6). For each concrete R&D project, both researchers and entrepreneurs
will have a pre-estimated probability which we assume is equal, although we

generally cannot determine the value of ¢ . It is specifically as follows:

Ps(ézn)zPs(&:—n):%:Pf(S:n):Pf(5=—n) (2)

&8

"
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Among them, P,(-) and P, (-) were the distribution of & for researchers

and entrepreneurs, this distribution is common information to both parties.
According to the analysis of Aghion ef al, this paper assumes that entrepreneurs
will use less authoritarian schemes. Only when the entrepreneur is convinced
that he understands the research and development project well, that is, when the
0 =n, then the project will be intervened by entrepreneur; Otherwise, when
0 =—n, entrepreneurs will not intervene in the project, researchers will natural-
ly get the control of R&D project at this time.

In short, this model mainly describes the game on the R&D investment and
the right of controlling projects between the religious entrepreneur and the re-
searcher. The game process is as follows: 1) the size of R&D investment /is de-
termined by entrepreneurs; 2) as the specific operator of the R&D project, the
researcher will decide his own effort e according to the existing information and
start the related research and development. However, the religious entrepreneurs
with risk aversion (the degree of risk aversion is recorded as &) will try to inter-
vene and interfere with the work of researchers who attach a great importance to
the spirit of free exploration; 3) Entrepreneurs with risk aversion can determine
the degree of their understanding of R&D projects by observing the progress of
R&D projects. As long as the entrepreneur is convinced that he is well aware of
the project, he will begin to intervene in order to try to make the R&D projects

go as he wishes; 4) the R&D projects are completed.

2.2. Construction of Game Model

2.2.1. Revenue Analysis of Researchers

Researchers are the direct operators of R&D projects, and the benefit he gains
from which is the academic value of the program (el). When the religious entre-
preneurs with risk aversion interfere in scientific research work, the work enthu-
siasm of researchers who like the free academic atmosphere and attach great
importance to the spirit of free inquiry will be hit, so they will get negative ef-
fects kfe (Where parameter k represents the degree of risk aversion of entrepre-
neurs with religious beliefs, fand e are the degree of researchers’ attention to the
spirit of free inquiry and their efforts respectively); Otherwise, the utility of the
researchers will not be lost. This implicates that, in the case of other conditions
unchanged, when the entrepreneurs intervene in the research work, the higher
the degree of entrepreneurs’ risk aversion and the degree of efforts of researchers,
or the degree of attention of the researchers to the free exploration, the greater
the negative effect of the researchers will be obtained. So then, the cost research-

ers have to pay because of the efforts they make as below:

2

c(e)=§—y (y>0) (3)

In conclusion, the expected net income of the researcher is
E, =P (6 =n)(el —kfe)+P; (6§ =—n)el —C(e)
o (4)

=el —lkfe——
2 2y
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S

According to the maximum condition of first derivative =0, we can get

the optimal degree of researchers’ efforts that is

S PR
e—y(l 2kfj, (5)

we can see with the formula (5) that, only when | >%kf , then e">0. That

is the marginal increment of the academic value of the R&D project is larger
than the expected marginal increment of the negative effect of the researchers is
the necessary and sufficient conditions for researchers to undertake scientific

research tasks and participate in R&D projects.

2.2.2. Decisions of R&D Investment

An entrepreneur who has a risk aversion determines the size of the total invest-
ment / of the R&D project according to the conditions of the formula (5), and
then ultimately achieves the maximization of company’s revenue. As mentioned
above, only when the entrepreneur believes that they understand the R&D
project quite well, they will choose to intervene in the R&D so as to reduce the
risk and uncertainty of R&D projects, so the fundamental purpose of entrepre-
neurs to intervene in R&D projects is increasing the value of which to el (1+6).
In addition, the R&D projects need to pay a certain cost as well as other invest-
ment projects do. This paper assumes that the investment cost of the project is
proportional to the total input Z and the cost of unit funds is v. Based on the

above analysis, the expected net income from the R&D project is:

E; =P (6=n)(1+5)el + P, (5 =—n)el —vl
( 1 j (6)
=lle+=-ne-v|.
2

Via substituting Equation (5) into Equation (6), we get the expected net in-

O I

0
Through the maximum condition of first derivative a—|f= 0, we can also

come is equal to

get the optimal R&D investment is

v 1
1" = + = kf 8
y(n+2) "4 ®)
Below is available from (8)
a* 1
a _Ly 9
ok 4 ©)

*

It is easily derived from Formula (9) that %Lk >0, just only when f >0.1It

can be seen that for the enterprises plan to carry out R&D investment, in order

to consolidate their core competitiveness and maintain the technological advan-
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tages, as long as the concrete performers of R&D project pay enough attention to
free inquiry and is inclined to academic freedom ( f >0), companies will in-
crease R&D investment, regardless of the degree of entrepreneurs’ risk aversion;
On the other hand, if researchers do not focus on free inquiry and academic
freedom, then with the increasing of the extent of religious entrepreneurs’ risk
aversion, the R&D investment will be reduced accordingly. That is because en-
trepreneurs want to reduce R&D investment so as to reduce the risks and uncer-
tainty that R&D projects may bring. Based on the above analysis, this paper con-
cludes:

The influence of entrepreneurs’ religious beliefs on the R&D investment of
enterprises is moderated by “the spirit of free inquiry” of scientific researchers. If
researchers do not have “the spirit of free inquiry” and attach importance to
academic freedom, the religious entrepreneurs with risk aversion will try to cut
R&D investment. In addition, it can be found by analyzing Equation (5), the risk
aversion of entrepreneurs who have religious beliefs also reduces the effort (e) of
researchers, and the extent of the reduction is influenced by £ That is, the reduc-
tion rate increases as fbecomes larger, thereby it will finally result in a decrease
of market income el So, entrepreneurs need to consider this kind of effect that
brought by the religious beliefs of entrepreneurs when they decided to increase
or reduce the R&D investment. In other words, the general highly educated re-
searchers are more inclined to a strong-free atmosphere in exploration, and this
atmosphere requires entrepreneurs to pay more costs for their intervention. If
the extent of entrepreneurs’ risk aversion enlarges, and entrepreneurs try to in-
tervene in the R&D projects, they should also increase the total investment /in

R&D projects to ensure the maximization of net business income.

3. Conclusions and Discussions

Whether the religious belief of entrepreneurs will play an influential role in the
R&D investment decision-making, and what is its mechanism? The existing re-
searches have not yet given a clear answer. In order to solve this problem, this
paper constructs the game model between entrepreneurs and researchers and
introduces the variable called “the spirit of free inquiry” to explore this mechan-
ism. It is shown from the analysis of the model that the extent of researcher’ at-
tention paid to “the spirit of free inquiry” directly determines the relational role
between the religious belief and corporate R&D investment role. As long as the
researchers pay enough attention to free academic exploration, the religious be-
liefs of entrepreneurs will actively promote enterprises to increase R&D invest-
ment. That is, enterprises will increase R&D investment regardless of how much
the degree of entrepreneurs’ risk aversion is. On the contrary, if the researchers
do not attach importance to the academic spirit “free inquiry”, corporate R&D
investment will decrease with the increasing of the degree of entrepreneurs’ risk
aversion. Namely, religious entrepreneurs who are risk aversive will try to cut
R&D investment. The study related to religion in China is mainly focused on the

field of politics and sociology, in recent years, some scholars have introduced the
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religion into the management field and tried to explore the path and mechanism
of their influence on the corporate behavior [17] [18] [19]. This article will
enrich and develop the application research of the impact of religious belief on
corporate behavior.

As the pace of China’s efforts to promote government-led innovation to en-
terprise-led innovation is accelerating, the independent innovation of private
enterprises is becoming more and more important in the implementation of new
innovation and development strategies as the main body of national new inno-
vation activities [20]. In other words, independent innovation is the only way for
private enterprises to achieve sustainable development [21], and R&D activity is
the key to enterprises conduct technological innovation, and achieves transfor-
mation and upgrading. Therefore, this study has important practical significance
and reference value for the successful development of R&D activities of Chinese
private enterprises, especially those are managed by entrepreneurs who believe
in religion. Corporate R&D decisions are made under the direct role of entre-
preneurs, our research shows that even if the religious beliefs of entrepreneurs
may intervene in the company’s R&D projects, but their risk aversion does not
necessarily constraint and inhibit corporate R&D behavior, as long as the re-
search team of enterprises advocates and the pursues “the spirit of free inquiry”,
enterprises will increase R&D investment continually, instead.

In addition, the researchers of enterprises are the direct undertakers first-line
operators of R&D projects, researchers have to adhere to and be determined to
“the spirit of free inquiry” as a basis and guarantee of conducting R&D projects
smoothly. For a long time, private enterprises are more concerned on expanding
the R&D investment and scale, and did not pay enough attention to cultivation
of “the spirit of free inquiry” of researchers. According to the research results of
this paper, enterprises should provide talent resource foundation and intellectual
support for R&D activities. More importantly, it is necessary for enterprises and
even the whole society to improve the internal institutions and management
system further, create a more strong academic atmosphere of “free exploration”,
actively encourage researchers and the R&D team to carry forward “the spirit of
free inquiry”, providing the most extensive space for researchers to show their

talent and play the role willingly.
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