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Abstract: This study analyzes the impact of corporate social responsibility (CSR) fulfillment on
corporate risk-taking to assist stakeholders in identifying the “double-edged sword” role of CSR
activities and provide empirical evidence for enterprises to properly carry out CSR activities. The
results show that the self-interest instrumentalization of CSR activities intensifies agency conflict,
and CSR fulfillment weakens risk-taking to a certain extent. When CSR fulfillment reaches a certain
value, CSR activities can improve risk-taking. Then, CSR fulfillment and risk-taking show a U-shaped
relationship. Further analysis shows that the impacts of CSR on debt financing and R&D input reflect
the U-shaped effect pathways of CSR fulfillment on risk-taking. Finally, it is suggested that CSR
activities should be avoided to become the “self-interest tool” of the management. The regulators
guide enterprises to break through the inflection point of the U-shaped effect and consider more for
the stakeholders’ overall interests. Additionally, the regulators establish an effective compensation
system to ensure that the enterprises with adequate CSR fulfillment obtain high-quality capital
resources and promote the sustainable development of the capital market.

Keywords: CSR; risk-taking; U-shaped effect; debt financing; R&D input

1. Introduction

In recent years, with increasing economic uncertainty in the world [1], the issue of
risk-taking has attracted extensive attention in the academic circle. Corporate risk-taking is
the risk selection of managers in the decision-making process, reflecting managers’ analysis
and selection of uncertain investment projects and the tendency to invest large amounts of
resources to grasp market opportunities and pursue high returns [2]. The enhancement
of risk-taking is conducive to improving the capital allocation efficiency and corporate
value [3,4], which is the driving force to promote the economic growth and enterprises’
sustainable development [5]. However, the capital market is not perfect, and the adverse
selection caused by information asymmetry will lead to agency problems, which reduce
the level of risk-taking [6], thus damaging corporate value. If the level of risk-taking is too
low, the agency problem is more obvious, and the overly conservative management mode
brings fewer benefits to stakeholders.

Due to the importance of risk-taking, existing studies mostly focus on the impacts of
corporate governance mechanisms and external environmental factors on risk-taking [5,6].
Additionally, some scholars have studied risk-taking from CSR fulfillment. For instance,
Feng et al. [7] and Zhou et al. [8] supported the risk-reduction hypothesis, believing that
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active CSR fulfillment is conducive to reducing risks. However, Wang et al. [9] believed that
CSR fulfillment is positively correlated with risk-taking. The mandatory CSR information
disclosure has formed the opposite hypotheses of “supervision effect” and “cover-up
effect” [10]. From the “supervision effect”, compulsory CSR information disclosure can
improve risk-taking. According to the “cover-up effect”, compulsory CSR disclosure cannot
improve risk-taking. Obviously, existing studies have discussed the linear relationship
between CSR and risk-taking more.

Social responsibility is an obligation that organizations should fulfill [11]. Bae et al. [12]
believed that the central banks in developing countries need to consider promoting environ-
mental finance and investment. However, in the absence of strict institutional constraints
in emerging economies, enterprises’ understanding of the degree of CSR fulfillment is
greatly different from the expectations of policy makers, and the uncertainty of relevant
institutions will also bring uncertain CSR fulfillment [13]. Corporate risk-taking is an
important financial decision. Few studies have studied the non-linear impact of CSR ful-
fillment on risk-taking, which may be the gap of existing studies. To correctly understand
the effect of CSR fulfillment, it is necessary to analyze the behavioral motivation of the
management to engage in CSR fulfillment [14]. The types of CSR activities may vary in
different settings [15]. If CSR fulfillment is characterized by an “instrumental attribute”,
CSR activities are likely not conducive to enhancing the capacity of risk-taking. On the
contrary, if enterprises fulfill their social responsibilities based on the interests of stakehold-
ers, CSR activities are likely to improve risk-taking. Then, at the present stage, how does
CSR fulfillment affect risk-taking in emerging economies? In accordance with the realistic
considerations, this study deeply analyzes the impact of CSR fulfillment on risk-taking.
It is expected to assist stakeholders in identifying the “double-edged sword” role of CSR
fulfillment and provide empirical evidence for the regulators to formulate policies, which
also becomes the motivation of this study.

The possible contributions are as follows. First, existing studies mostly focus on
the impacts of corporate governance mechanisms and the external environment on risk-
taking [5,6]. In contrast, from the combination of agency perspective and stakeholder
perspective, this study examines the impact of CSR fulfillment on risk-taking and enriches
the literature on CSR fulfillment and risk-taking. Second, existing studies analyze the linear
relationship between CSR fulfillment and risk-taking [8,16]. However, few studies have
examined the nonlinear effect of CSR fulfillment on risk-taking. This study examines the
U-shaped effect of CSR fulfillment on risk-taking, which helps understand the economic
effect of CSR activities at this stage. Third, existing literature analyzed the effect of CSR
fulfillment on risk-taking from the resource dependence perspective [9], Zhao et al. [17]
and Wan-Hussin et al. [18] explained the effect of CSR fulfillment on corporate investment.
However, few studies have explained the effect pathway of CSR fulfillment on risk-taking
from emerging economies. This study explains the mechanism of CSR fulfillment affecting
risk-taking from debt financing and R&D input to deepen the rational cognition of CSR
fulfillment and risk-taking.

In accordance with Filatotchev et al. [19], completing studies on a solid grounding in
contextualized management theories can provide novel opportunities to integrate different
theoretical perspectives. Jamali et al. [20] translated the generalized logics relevant to the
mainstream CSR understanding for applicability to developing countries. The Chinese
government has shifted its development strategy from rapid growth to high-quality growth
and sustainable development [21]. Obviously, China is in a typical emerging economy
stage. This study is carried out according to the Chinese background. As China enters a
new development stage, to achieve stable employment and improve people’s livelihood,
cultural prosperity, and sound ecology, while maintaining steady and healthy economic
development, it is indispensable for enterprises to earnestly fulfill social responsibilities.
The remaining parts are organized as follows. Section 2 provides a literature review,
theoretical analysis, and research hypothesis. Section 3 presents the data source, variable
definition and model setting. Section 4 discusses descriptive statistics and correlation.
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Section 5 conducts model regression analysis. Section 6 discusses alleviating endogeneity.
Section 7 carries out a Robustness test. Section 8 conducts further analysis. Section 9 draws
conclusions and recommendations.

2. Literature Review, Theoretical Analysis and Research Hypothesis
2.1. CSR Fulfillment and Risk-Taking from an Agency Perspective

The agency theory holds that management may conflict with shareholders on risk
appetite. When an enterprise is under pressure from legitimacy, the management seeks to
maximize its own interests, while shareholders pursue the maximization of shareholder
value [22]. For the Chinese capital market in economic transition, the manager market is far
from perfect and mature, and the agency problem between managers and shareholders is
serious [23]. Shareholders can spread risks through their ownership portfolio and improve
risk-taking [3], while the management has a tendency to manipulate information disclosure
by CSR activities [24]. In China, the supervision mechanism of information disclosure
is not yet perfect, which makes it difficult to prevent management from manipulating
information disclosure [25]. CSR information disclosure may have a “cover-up effect”,
which is used by the management as a means to gloss over negative news [26]. Low-quality
CSR information disclosure cannot reduce information asymmetry, thus aggravating the
principal-agent problem.

Corporate risk-taking is the price that enterprises are willing to pay in the business pro-
cess to obtain higher returns. It reflects the comprehensive results formed by the decision
makers’ risk choices and preferences. Risk-taking is an important part of financial deci-
sions, reflecting the compatibility between the management’s decision and shareholders’
interests [27]. Moderate risk-taking is conducive to achieving higher business performance,
enhancing enterprises’ competitiveness and operational advantages in their industries,
as well as promoting social productivity and all-round economic development [28,29].
However, the risk aversion and the abandonment of investment projects with net present
value greater than zero reflect higher agency costs [28,30]. According to agency theory,
because of the separation of ownership and management, CSR activities may be an agency
tool for management to avoid risk-taking. The way that managers’ see the role of business
in providing social welfare impacts their decisions to participate in CSR activities [31].
Professional managers may enhance their reputation by winning the praise of non-profit
organizations and environmental activists through CSR activities based on a “self-serving”
attitude [32,33]. When CSR fulfillment is more of a “self-interest tool” for the management
than a “value tool” for shareholders [24], then CSR fulfillment will not be optimistic.

It is concluded that the existing literature has focused on CSR activities and risk-
taking from an agency perspective. However, few studies have studied the impact of
CSR fulfillment on risk-taking from China being an emerging economy. At present, in the
Chinese capital market, the CSR system is in the process of construction and standardization,
enterprises are less aware of CSR activities, and CSR fulfillment is suspected of being a
show. China is in a relatively early stage of CSR development, and Chinese companies’
internal incentives to adopt CSR projects are low [34]. Although the enterprises issuing CSR
reports is increasing year by year, most of them are involuntary under external pressure,
and the majority of enterprises are still not active [24]. As a typical country in an emerging
economy, the Chinese market is still in an underdeveloped stage, where various problems
are constantly exposed and various elements are constantly improved. Improper CSR
fulfillment is likely to lead to negative consequences. For instance, CSR fulfillment is
regarded as a kind of “reputation insurance”, which tends to cover the essence of higher
litigation risk [35]. Some enterprises take CSR activities as a “fig leaf” to cover up their
shortcomings in other aspects. Within these enterprises, the management takes CSR more
as a tool for its own interests rather than for overall interests. When CSR is regarded as a
“self-interest tool” rather than a “value tool”, CSR fulfillment is often a mere formality [36].
Therefore, the self-interest instrumentalization of CSR fulfillment intensifies the agency
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conflict between the management and shareholders, resulting in management having a
serious tendency to avoid risks.

Based on the above analyses, the following research hypothesis is proposed.

Hypothesis 1 H1. The self-interest instrumentalization of CSR fulfillment weakens risk-taking.

2.2. CSR and Risk-Taking from Stakeholder and Agency Perspectives

The stakeholder theory emphasizes that reasonable decision-making on CSR is con-
ducive to realizing the common development of the organization and society. CSR fulfill-
ment is an important embodiment of stakeholder theory. The demands and pressure from
stakeholders promote enterprises to fulfill social responsibilities [37]. For instance, foreign
board members help companies to increase their accountability through improved CSR
disclosure [38]. Based on the stakeholder theory, active CSR fulfillment sends a positive
signal to external creditors, investors and regulators. Enterprises improve their public
image by implementing positive environmental protection measures [39]. Climate invest-
ment can be an important mechanism to reduce environmental hazards and solve many
social problems [12]. CSR fulfillment is conducive to improving corporate reputation.
In the long run, it can enhance corporate visibility and competitiveness, thus increasing
corporate performance and the ability to resist risks [40,41]. The input in CSR can be seen as
a risk management strategy [42]. CSR fulfillment can be regarded as a “value tool”, which
responds to the stakeholders’ value appeals, optimizes the social network, and forms the
valuable intangible capital to win the stakeholders’ long-term trust and enhance the ability
of risk-taking.

Enterprises fulfill the bottom-line responsibilities of paying taxes to the government ac-
cording to laws and operating in compliance with regulations [16], creating a good external
market environment for risk-taking. Meanwhile, it is an important source for enterprises
to realize sustainable value creation and obtain lasting competitive advantage by taking
responsibilities for employees’ salary, health, safety and career development [43], sending
a positive signal to the labor market, attracting excellent talents to join the value creation
process and enhancing the social network basis of risk-taking. CSR fulfillment for suppliers
and customers is helpful to obtain raw materials’ supply with competitive advantages,
achieve stable operating income and thus enhance the material basis of risk-taking [16].
The timely debt repayment of and CSR information disclosure to financial institutions are
conducive to obtaining more financing support to improve risk-taking [44,45]. Enterprises
provide more employment opportunities for the community, actively carry out public
welfare and charitable donations, which improve social reputation and create potential
opportunities to enhance risk-taking [46]. Better CSR fulfillment is correlated with the
lower deviation from optimal risk-taking [47]. CSR fulfillment is an important means to
cultivate competitive advantage and create economic and social shared value.

However, in responding to social norms, abnormal behaviors and agency conflicts
will occur due to information asymmetry between shareholders and managers [48]. The
self-interested tendency will weaken risk-taking. Risk avoidance leads to a low efficiency
of resource allocation [49], which is not conducive to achieving sustainable development
and thus damages the stakeholders’ legitimate rights and interests. Conversely, active
risk-taking is an important motivation to enhance value and achieve sustainable devel-
opment [50,51]. With global economic integration and increasing public awareness of
product safety and ecological protection, CSR activities have become a pathway to maintain
legitimacy and cope with challenges, as well as the key resources and core capabilities to
realize differentiation strategies [52–54]. Under the stakeholders’ strong appeals, enter-
prises actively carry out CSR activities to be recognized by the industry [55] and obtain
strategic resources, including dynamic capability, reputation and brand value [56,57]. Ac-
tive CSR activities are conducive to enhancing competitiveness and corporate vitality, thus
enhancing risk-taking.
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In accordance with the above literature, scholars have studied CSR fulfillment and
risk-taking from the perspective of stakeholders or agency, respectively. However, few
studies have examined the relationship between them from the combination of the perspec-
tives of stakeholder and agency. A problematizing review enables researchers to rethink
existing literature to generate better ways of learning specific phenomena [58]. From the
combination of the agency perspective and the stakeholder perspective, it is speculated that
CSR fulfillment and risk-taking present a U-shaped relationship. When the management
takes CSR as a self-interested tool, CSR fulfillment is lower than a certain critical point;
thus, risk-taking will be significantly weakened. On the contrary, when enterprises actively
respond to the stakeholders’ value demands, they earnestly fulfill social responsibilities
beyond a certain point, and CSR fulfillment will significantly enhance risk-taking.

Based on the above analyses, the following research hypothesis is proposed.

Hypothesis 2 H2. CSR fulfillment has a U-shaped effect on corporate risk-taking.

3. Data Source, Variable Definition, and Model Setting
3.1. Data Source

In 2012, the China Securities Regulatory Commission published the revised “Guide-
lines on Industry Classification of Listed Companies”. For the convenience of industry
classification, this study selects the listed companies publicly traded in Shanghai and Shen-
zhen stock markets from 2012 to 2019 as the sample. The data are from CSMAR Database
and Wind Financial Terminal and were excluded according to the following standards:
(1) Finance, insurance; (2) ST, *ST class; (3) Observations with missing values. Finally, the
financial data of 1423 companies are obtained as effective observations. Moreover, the
continuous variables are winsorized by a two-way 1% quantile to avoid the adverse effects
of abnormal observations.

3.2. Variable Definition
3.2.1. Explained Variable

Corporate risk-taking (CRT). The common indicators used to evaluate CRT include
earnings volatility [51,59], volatility of stock returns [60], R&D expenditure and capital
expenditure [47], and debt ratio [61]. The volatility of accounting returns can reflect the
risk level of investment decisions of listed companies more accurately [62]. Therefore, in
accordance with Boubakri et al. [51], Song et al. [61] and Zhou et al. [62], this study adopts
the volatility of return on assets (ROA) to measure CRT. Specifically, CRT is measured by
the standard deviation of ROA during each observation period.

First, ROA is adjusted by the industry-annual mean, and the annual return on assets
without industry-annual heterogeneity (Adj_ROA) is obtained, as shown in Equation (1).
EARN stands for accounting income. This study adopts net income and profits before
interest and tax, respectively, to measure EARN. ASSET represents the average total assets
at the beginning and end of the period. The subscripts i, t and j represent the enterprise,
year and industry, in turn; n represents the number of enterprises in industry j and year t,
and k represents enterprise k in industry j.

Adj_ROAi,t =
EARNi,t

ASSETi,t
− 1

nj,t

nj,t

∑
k=1

EARNk,t

ASSETk,t
(1)

Second, the observation period is set as 3 years (T = 3, period t to t + 2). The standard
deviation of Adj_ROA is calculated on a rolling basis, which is adopted as the measurement
index of CRT, as shown in Equation (2). In the specific calculation, in accordance with
EARN, representing Net income or Profits before interest and tax, CRT are expressed as
CRTA and CRTB, in turn. The higher the value of CRTA or CRTB, the greater the volatility
of return on assets, indicating the higher the level of risk-taking.



Sustainability 2022, 14, 531 6 of 26

CRTi,t =

√√√√ 1
T − 1

T

∑
t=1

(
Adj_ROAi,t − 1

T

T

∑
t=1

Adj_ROAi,t

)2

(2)

3.2.2. Explanatory Variable

In 2010, Hexun.com (Hexun), Rankins (RKS) and other organizations released CSR
scores for listed companies. Some studies adopt the score of disclosure quality on CSR
reports released by RKS to evaluate CSR fulfillment [63,64]. As a matter of fact, this is an
evaluation of the quality of information disclosure. Different from RKS’s evaluation on
the quality of CSR disclosure, with reference to Jia and Liu [65] and Feng et al. [7], this
study adopts the CSR score published by Hexun to measure CSR fulfillment. HeXun’s
“CSR Assessment System for Listed Companies” includes the following dimensions:
(1) Shareholder responsibility; (2) Employee responsibility; (3) Responsibility for the rights
and interests of suppliers, customers and consumers; (4) Environmental responsibility;
and (5) Social responsibility, with respective weights accounting for 30%, 15%, 15%, 20%
and 20%. This evaluation system reflects CSR fulfillment in a more comprehensive and
objective way and has been applied more and more widely in recent years [7,65].

3.2.3. Control Variable

In accordance with Chen et al. [66], Dunbar et al. [67] and Wan-Hussin et al. [18],
this study takes Asset-liability ratio, Total asset turnover, Sales growth rate, Net profit
margin on sales, Company age, Ownership concentration, Board structure, Audit opinion,
Enterprise scale, Executive compensation, Property attribute and Systematic risk as control
variables to evaluate their possible impacts on risk-taking. Additionally, the annual effect
and industry effect are controlled in the regression analyses. Table 1 shows the variable
names and descriptions.

3.3. Model Setting

With reference to Chen et al. [66], Hasan et al. [68], Bae et al. [12] and Wan-Hussin
et al. [18], the following panel regression models 1 and 2 are constructed to test hy-
potheses 1 and 2, respectively. In the control variables, LEV, TAT, GROWTH, NPM, AU-
DIT and LnSALARY are taken as the first-order lags to alleviate endogeneity caused by
reverse causality.

Model 1.

CRTA(CRTB)i,t = α0+α1HXCSRi,t+α2LEVi,t−1+α3TATi,t−1+α4GROWTHi,t−1+α5NPMi,t−1+

α6AGEi,t+α7ShrZi,t+α8BDSi,t+α9AUDITi,t−1+α10LnASSETi,t+

α11LnSALARYi,t−1+α12STATEi,t+α13BETAi,t+

α14∑
t

YEAR+α15∑
t

IND+εi,t

(3)

Model 2.

CRTA(CRTB)i,t = β0+β1HXCSRi,t+β2HXCSR2
i,t+β3LEVi,t−1+β4TATi,t−1+β5GROWTHi,t−1+

β6NPMi,t−1+β7AGEi,t+β8ShrZi,t+β9BDSi,t+β10AUDITi,t−1+

β11LnASSETi,t+β12LnSALARYi,t−1+β13STATEi,t+

β14BETAi,t+β15∑
t

YEAR+β16∑
t

IND+εi,t

(4)
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Table 1. Variable name and description.

Nature Symbol Name Calculation Method

Explained variable
CRTA Corporate

risk-taking
The standard deviation of Adj_ROA based on Net income

CRTB The standard deviation of Adj_ROA based on Profit before interest and tax

Explanatory
variable HXCSR CSR fulfillment CSR score published by Hexun.com

Control variable

LEV Asset-liability ratio Total liabilities/total assets

TAT Total asset turnover Current operating income/average total assets; the average total assets is the average of
total assets at the beginning and end.

GROWTH Sales growth rate (Current sales revenue—previous sales revenue)/previous sales revenue

NPM Net profit margin on sales Net income/sales revenue

AGE Company age The periods from the establishment of the company to the end of the observed year

ShrZ Ownership concentration The shareholding ratio of the largest shareholder/that of the second largest shareholder

BDS Board structure The proportion of independent directors on the board of directors

AUDIT Audit opinion Dummy variable, 1 for the standard unreserved opinion; otherwise, 0.

LnASSET Enterprise scale The natural logarithm of total assets at the beginning of the period

LnSALARY Executive compensation The natural logarithm of the top three executive compensations

STATE Property attribute Dummy variable, 1 for state-owned enterprises; otherwise, 0.

BETA Systematic risk Based on Capital Asset Pricing Model, Beta coefficient is estimated from the data in the
latest 2 years.

YEAR Year Annual effect

IND Industry Industry effect, based on the “Guidelines on Industry Classification of Listed Companies”,
a total of 16 industry dummy variables are set accordance to categories.

ε Composite error term
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4. Descriptive Statistics and Correlation
4.1. Descriptive Statistics

Table 2 reports the descriptive statistics. For the explained variable, the standard
deviation of CRTA (CRTB) is 3.665 (3.896), indicating that there is a larger difference in
risk-taking. For the explanatory variable, the maximum (minimum) of HXCSR is 76.020
(−4.340), implying that there is a great difference in CSR fulfillment during the observation
periods. On the whole, CSR fulfillment is not optimistic. Under the realistic background of
economic transformation, some enterprises fulfill social responsibilities due to institutional
pressure and legitimacy [69]. Such enterprises are only bystanders for CSR activities,
while others have played a leading role, and their CSR fulfillment is much higher than the
average. Therefore, it is of practical significance to explore the impact of CSR fulfillment
on risk-taking.

Table 2. Descriptive statistics.

Variable Mean Median Maximum Minimum Deviation Observations

CRTA 2.849 1.512 22.349 0.070 3.665 9957
CRTB 3.124 1.733 23.681 0.089 3.896 9957

HXCSR 25.561 22.350 76.020 −4.340 17.650 11,371
LEV 49.006 49.639 92.836 6.880 20.498 11,371
TAT 0.673 0.557 2.858 0.046 0.503 11,371

GROWTH 11.172 6.773 203.747 −59.407 34.254 11,371
NPM 6.843 5.369 74.509 −72.881 16.424 11,369
AGE 20.330 20.014 35.409 9.763 4.992 11,371
ShrZ 12.537 4.604 127.128 1.020 20.667 11,371
BDS 0.372 0.333 0.571 0.308 0.053 11,371

AUDIT 0.968 1.000 1.000 0.000 0.175 11,371
LnASSET 22.602 22.473 26.435 19.584 1.368 11,371

LnSALARY 5.221 5.195 7.267 3.469 0.725 11,371
STATE 0.556 1.000 1.000 0.000 0.497 11,371
BETA 1.060 1.085 2.252 −0.179 0.482 11,371

In the control variables, the median of GROWTH is 6.77%, lower than its mean of
11.17%, indicating that more enterprises’ sales growth has not reached the average of the
market, and their sales performance is worrying. The median (standard deviation) of
LnASSET is 22.473 (1.368); the maxima (minima) of LEV and NPM are 92.84% (6.88%)
and 74.51% (−72.88%); the mean (standard deviation) of TAT is 0.673 (0.503). There are
significant differences in enterprises’ size, debt repayment pressure, asset turnover and
sales profit. The maximum (minimum) of AGE is 35.409 (9.763), in line with the status quo
of the capital market. The mean of ShrZ is 12.537. On average, the largest shareholder has
a higher shareholding ratio. The minimum of BDS is 0.308, which does not comply with
the provision that “the board members of a listed company should have at least one-third
of independent directors”, issued by the China Securities Regulatory Commission. The
mean (median) of BETA is 1.060 (1.085), implying that enterprises face a certain degree of
non-dispersible systemic risk. Besides, the executive compensation shows a certain range of
difference. The average proportion of state-owned enterprises is 55.61%. External auditors
hold a positive attitude toward the legality and fairness of the vast majority of enterprises’
financial reports, ensuring the reliability of the data used in this paper. In general, the
variables have sufficient variability, and the sample has a good degree of differentiation,
which provides a useful basis for regression.
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4.2. Correlation

Table 3 reports the pairwise correlations. When HXCSR is negatively and signifi-
cantly (p < 0.01) correlated with CRTA (−0.199) and CRTB (−0.184), suggesting that the
management may regard CSR as a tool for self-interest, the “instrumental” rather than
“value” characteristics of CSR fulfillment intensifies the agency problem, and weakens
risk-taking. Hypothesis 1 is preliminarily verified. However, the U-shaped relationship
between HXCSR and CRTA, CRTB needs to be verified by multiple regression.

In the control variables, TAT (−0.056), GROWTH (−0.048), NPM (−0.211), AUDIT
(−0.286), LnASSET (−0.232), LnSALARY (−0.147) and STATE (−0.108) are negatively and
significantly (p < 0.01) correlated with CRTA. LEV is negatively and significantly correlated
with CRTA (−0.018, p < 0.10). AGE is positively and significantly correlated with CRTA
(0.019, p < 0.10). Meanwhile, LEV (−0.030), TAT (−0.052), GROWTH (−0.039), NPM
(−0.182), AUDIT (−0.277), LnASSET (−0.233), LnSALARY (−0.137) and STATE (−0.115)
are negatively and significantly (p < 0.01) correlated with CRTB. AGE is positively and
significantly correlated with CRTB (0.026, p < 0.01). The correlations ensure the rationality
of Models 1 and 2 above. In addition, the maximum correlation between the explanatory
variable and control variables, and between the control variables is 0.472, existing between
LnASSET and LnSALARY, less than the threshold of 0.800, indicating that there is no serious
multicollinearity in models 1 and 2, which provides a reliable guarantee for regression.
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Table 3. Pairwise correlations.

Variable CRTA CRTB HXCSR LEV TAT GROWTH NPM AGE ShrZ BDS AUDIT LnASSET LnSALARY STATE BETA

CRTA 1.000
CRTB 0.987 *** 1.000

HXCSR −0.199 *** −0.184 *** 1.000
LEV −0.018 * −0.030 *** −0.027 *** 1.000
TAT −0.056 *** −0.052 *** 0.045 *** 0.067 *** 1.000

GROWTH −0.048 *** −0.039 *** 0.076 *** 0.024 ** 0.060 *** 1.000
NPM −0.211 *** −0.182 *** 0.318 *** −0.256 *** −0.127 *** 0.148 *** 1.000
AGE 0.019 * 0.026 *** −0.081 *** 0.041 *** −0.054 *** 0.026 *** 0.024 ** 1.000
ShrZ −0.012 −0.010 0.017 * 0.071 *** 0.031 *** −0.063 *** −0.005 −0.093 *** 1.000
BDS 0.015 0.013 0.004 0.025 *** −0.023 ** 0.005 −0.017 * −0.026 *** −0.005 1.000

AUDIT −0.286 *** −0.277 *** 0.143 *** −0.105 *** 0.039 *** 0.024 *** 0.172 *** −0.065 *** 0.019 ** 0.004 1.000
LnASSET −0.232 *** −0.233 *** 0.274 *** 0.435 *** 0.007 0.038 *** 0.092 *** 0.052 *** 0.011 0.060 *** 0.112 *** 1.000

LnSALARY −0.147 *** −0.137 *** 0.240 *** 0.067 *** 0.094 *** 0.059 *** 0.139 *** 0.217 *** −0.119 *** 0.021 ** 0.091 *** 0.472 *** 1.000
STATE −0.108 *** −0.115 *** 0.064 *** 0.172 *** 0.054 *** −0.108 *** −0.026 *** −0.056 *** 0.207 *** −0.023 ** 0.060 *** 0.230 *** −0.069 *** 1.000
BETA −0.001 −0.003 0.041 *** 0.076 *** −0.031 *** −0.019 ** −0.018 * −0.000 0.054 *** −0.004 −0.003 0.054 *** 0.005 0.067 *** 1.000

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%.
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5. Model Regression Analysis

Since the other factors affecting the explained variables are not controlled, the de-
scriptive statistics and correlations are only the preliminary analysis results. The data type
used in this study is panel data. The regression for panel data mainly includes the mixed
OLS method, fixed effects model and random effects model. The fixed effects regression
alleviates the endogeneity caused by the missing variables that do not change with time
and have a certain degree of information advantage. The fixed effects model is adopted
for regression.

5.1. Analyses of Model 1’s Regression Results

In Table 4, columns 1 and 2 report the regression results for model 1. The coefficients
on HXCSR are negative and significant (−0.019, p < 0.01; −0.017, p < 0.01). From the
agency perspective, CSR fulfillment reflects the self-interest of the management to a certain
extent. Such self-interest means that the management regards CSR fulfillment more as a
tool to seek its own interests rather than for shareholder value or corporate interests. The
self-interest instrumentalization of CSR fulfillment intensifies the principal-agent conflict
between the management and owners, leading to more serious risk avoidance of agents
and then weakening the risk-taking capacity of enterprises.

Table 4. Regression results for models 1 and 2.

Variable

Model 1 Model 2

(1) (2) (3) (4)

CRTA CRTB CRTA CRTB

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept 5.876 (7.607) 9.398 (7.763) 8.182 (7.185) 11.572 (7.391)
HXCSR −0.019 *** (0.003) −0.017 *** (0.003) −0.117 *** (0.010) −0.110 *** (0.010)
HXCSR2 0.001 *** (0.0001) 0.001 *** (0.0001)

L.LEV 0.004 (0.007) 0.003 (0.008) 0.004 (0.007) 0.002 (0.007)
L.TAT −0.258 (0.288) −0.355 (0.304) −0.187 (0.281) −0.288 (0.297)

L.GROWTH −0.003 * (0.002) −0.002 (0.002) −0.002 (0.001) −0.002 (0.002)
L.NPM −0.004 (0.005) −0.004 (0.005) −0.005 (0.005) −0.005 (0.005)

AGE −0.533 * (0.280) −0.528 * (0.285) −0.564 ** (0.262) −0.557 ** (0.269)
ShrZ 0.006 * (0.003) 0.007 * (0.003) 0.005 (0.003) 0.006 * (0.003)
BDS 1.386 (1.441) 1.203 (1.516) 1.062 (1.387) 0.897 (1.465)

L.AUDIT −1.426 *** (0.455) −1.587 *** (0.486) −1.293 *** (0.458) −1.462 *** (0.489)
LnASSET 0.436 ** (0.178) 0.293 (0.189) 0.420 ** (0.172) 0.277 (0.183)

L.LnSALARY −0.056 (0.161) −0.020 (0.169) −0.034 (0.158) 0.0002 (0.166)
STATE 1.069 ** (0.523) 1.022 * (0.546) 0.931 * (0.495) 0.892 * (0.522)
BETA 0.207 ** (0.103) 0.207 * (0.108) 0.229 ** (0.102) 0.227 ** (0.107)

YEAR/IND YES YES YES YES
# of obs. 8532 8532 8532 8532

Within_R2 0.059 0.052 0.088 0.075
F_Value 12.59 *** 10.97 *** 18.91 *** 15.86 ***

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

In the control variables, the coefficients on ShrZ are positive and significant (0.006,
p < 0.10; 0.007, p < 0.10). The largest shareholder has a higher shareholding ratio, and its
individual interests tend to be consistent with corporate overall interests. The governance
effect of major shareholders enhances enterprises’ risk-taking capacity. And those on STATE
are positive and significant and (1.069, p < 0.05; 1.022, p < 0.10). In column 1, the coefficient
on LnASSET is positive and significant (0.436, p < 0.05). State-owned enterprises tend to be
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larger in size. As shown in Table 3, STATE is positively and significantly correlated with
LnASSET (0.230, p < 0.01). Compared with small-scale enterprises, large-scale enterprises
have a better reputation, are able to cope with negative shocks and have a higher risk-
taking capacity. The coefficients on BETA are positive and significant (0.207, p < 0.05; 0.207,
p < 0.10). The system risk cannot be dispersed. Excessive non-dispersed risk is likely to
aggravate corporate risk. However, those on AGE are negative and significant (−0.533,
p < 0.10; −0.528, p < 0.10), suggesting that the longer an enterprise has been established,
the less active it is to take risks when moving from maturity to the decline stage. Besides,
those on L.AUDIT are negative and significant (−1.426, p < 0.01; −1.587, p < 0.01). In
column 1, the coefficient on L.GROWTH is negative and significant (−0.003, p < 0.10). The
good development trend and auditors’ positive evaluation alleviate risk pressure. The
coefficients on the remaining control variables are not statistically significant.

5.2. Analyses of Model 2’s Regression Results

In Table 4, columns 3 and 4 report the regression results for model 2. The coefficients
on HXCSR are negative and significant (−0.117, p < 0.01; −0.110, p < 0.01), and those
on HXCSR2 are positive and significant (0.001, p < 0.01; 0.001, p < 0.01), indicating that
a U-shaped relationship presents between CSR fulfillment and risk-taking. The effect of
CSR fulfillment on risk-taking has an inflection point. Only when CSR fulfillment reaches
a certain level can enterprises gain multiple stakeholders’ continuous trust, accumulate
intangible social network resources and thus improve their own risk-taking. Hypothesis 2
above can be verified.

With reference to Haans et al. [70], the existence of the U-shaped effect can be examined.
First, the coefficients on HXCSR2 are positive and significant (p < 0.01). Secondly, for
CRTA and CRTB, respectively, the two ends of the curve slope within the variable range
are negative and positive (−0.129 and 0.084, −0.121 and 0.080). Third, for CRTA and
CRTB, the inflection points of the U-shaped curve are 44.214 and 43.956 between the
minimum (−4.340) and maximum (76.020) of HXCSR. Additionally, the three steps verify
the U-shaped effect of CSR fulfillment on risk-taking. Figures 1 and 2 show this U-shaped
relationship. CSR fulfillment is a “double-edged sword”. If the management takes seriously
stakeholders’ demands, CSR fulfillment can be a “brand resource”, which helps to enhance
risk-taking. On the contrary, if CSR fulfillment is used “instrumentally”, it generates a
negative effect on risk-taking.

Figure 1. HXCSR and CRTA.
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Figure 2. HXCSR and CRTB.

In the control variables, the coefficients on AGE, ShrZ, L.AUDIT, LnASSET, STATE
and BETA are statistically significant, and the conclusions on them are consistent with
those from model 1. The coefficients on the remaining control variables are not statistically
significant.

6. Robustness Test
6.1. Two Stage Least Square (2SLS) Method

Due to the complexity of risk-taking, it is difficult to involve all influencing factors
in the model setting. The omission of variables is a common and important reason for
endogeneity. In accounting research, the instrumental variable method can alleviate the en-
dogeneity caused by missing variables [71]. An appropriate instrumental variable is highly
correlated with the possible endogenous variable, and not with the explained variable.
With reference to Cai et al. [39] and Bouslah et al. [72], the annual mean of CSR fulfillment
within the same region (CSR_Region) and that within the same industry (CSR_ind) are
adopted as the instrumental variables. For enterprises that are geographically close or
within the same industry, the competitive, political and social environments are similar,
and CSR decisions influence each other. Within the same region or the same industry,
CSR_Region and CSR_ind are related to individual CSR fulfillment but are less affected by
individual risk management decisions. Therefore, CSR_Region and CSR_ind are exogenous
to a single enterprise and can be the instrumental variables for CSR fulfillment. Besides,
CSR fulfillment is related to its first-order lag (L.HXCSR). L.HXCSR has already occurred
and belongs to a pre-determined variable, which may be unrelated to the current distur-
bance term. L.HXCSR is exogenous and can be an instrumental variable for HXCSR [7].
Then, with reference to Bae et al. [12], the 2SLS method is adopted for regression.

As shown in Table 5, in the first-stage regression, for model 1, F_statistic is statistically
significant (136.67, p < 0.01), and the coefficients on CSR_ind, CSR_Region and L.HXCSR
are statistically significant (p < 0.01). For model 2, F_statistics are statistically significant
(130.65, p < 0.01; 81.87, p < 0.01). In column 2, the coefficients on CSR_ind, CSR_Region2

and L.HXCSR are statistically significant (p < 0.05, or p < 0.01); in column 3, those on
CSR_ind, CSR_Region, CSR_Region2 and L.HXCSR are statistically significant (p < 0.10,
p < 0.05, or p < 0.01). In general, the results show that the selection of instrumental variables
is appropriate.
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Table 5. Regression results on instrumental variables in the 1st stage.

Variable

Model 1 Model 2

(1) (2) (3)

HXCSR HXCSR HXCSR2

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

CSR_ind 0.848 *** (0.077) 1.111 *** (0.230) 36.035 * (18.429)
CSR_ind2 −0.004 (0.004) 0.439 (0.300)

CSR_Region 0.510 *** (0.045) 0.142 (0.165) −27.125 ** (12.605)
CSR_Region2 0.006 ** (0.003) 1.069 *** (0.221)

L.HXCSR 0.398 *** (0.011) 0.397 *** (0.011) 30.272 *** (0.955)
# of obs. 8532 8532 8532
Adj_R2 0.424 0.424 0.397
F_Value 136.67 *** 130.65 *** 81.87 ***

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

Table 6 reports the second-stage results. Wald_chi2 are statistically significant (p < 0.01),
implying that the models are robust on the whole. In model 1, the coefficients on HXCSR
are negative and significant (−0.020, p < 0.01; −0.020, p < 0.01), suggesting that when CSR
fulfillment is regarded as a “self-interest tool”, it will weaken risk-taking. Hypothesis 1
can be verified again. In model 2, the coefficients on HXCSR are negative and significant
(−0.215, p < 0.01; −0.216, p < 0.01); those on HXCSR2 are positive and significant (0.003,
p < 0.01; 0.003, p < 0.01), again, indicating that there is a U-shaped relationship between
CSR fulfillment and risk-taking. When enterprises fulfill social responsibilities to the
government, employees, suppliers, customers, financial institutions and communities and
exceed a certain threshold, CSR fulfillment can have a promoting effect on risk-taking.
Hypothesis 2 can be verified again.

For the control variables, in model 1, the conclusions on L.AUDIT and BETA are
consistent with those from Table 4. However, the coefficients on AGE are positive and
significant (0.023, p < 0.05; 0.028, p < 0.01), different from those from Table 4. A possible
reason is that when enterprises are in the growth stage, they have a strong willingness
to take risks. The coefficients on LnASSET are negative and significant (−0.410, p < 0.01;
−0.459, p < 0.01), as are those on STATE (−0.622, p < 0.01; −0.685, p < 0.01), which are
inconsistent with those from Table 4. Perhaps, compared with small-scale enterprises, some
large-scale and state-owned enterprises are more inclined to avoid risks [61]. In state-owned
enterprises, the excessive separation of residual claims and operational controls results in
the lack of a property incentive mechanism for the strategic makers [73], which makes the
operational decisions and behaviors tend to be short-term and weakens the enthusiasm of
risk-taking. Besides, the coefficients on L.LEV are positive and significant (0.008, p < 0.01;
0.007, p < 0.05), as are those on BDS (1.513, p < 0.05; 1.619, p < 0.05). Creditors’ governance
and independent directors’ supervision improve risk-taking. The coefficients on L.TAT are
negative and significant (−0.229, p < 0.05; −0.219, p < 0.05), as are those on L.NPM (−0.015,
p < 0.01; −0.013, p < 0.01). Good asset turnover and sales profit are beneficial to alleviate
operational risk pressure. In model 2, the conclusions on AGE, L.AUDIT, LnASSET, STATE
and BETA are consistent with those from model 1 in Table 6.
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Table 6. The results of the 2SLS method in the 2nd stage.

Variable

Model 1 Model 2

CRTA CRTB CRTA CRTB

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept 14.968 *** (1.027) 16.019 *** (1.101) 15.413 *** (1.031) 16.466 *** (1.109)
HXCSR −0.020 *** (0.005) −0.020 *** (0.005) −0.215 *** (0.060) −0.216 *** (0.064)
HXCSR2 0.003 *** (0.001) 0.003 *** (0.001)

L.LEV 0.008 *** (0.003) 0.007 ** (0.003) 0.001 (0.003) −0.001 (0.004)
L.TAT −0.229 ** (0.093) −0.219 ** (0.099) −0.040 (0.110) −0.030 (0.117)

L.GROWTH −0.001 (0.001) −0.001 (0.002) 0.001 (0.002) 0.001 (0.002)
L.NPM −0.015 *** (0.004) −0.013 *** (0.004) −0.007 (0.005) −0.005 (0.005)

AGE 0.023 ** (0.009) 0.028 *** (0.010) 0.024 *** (0.009) 0.029 *** (0.010)
ShrZ 0.002 (0.002) 0.003 (0.002) 0.003 (0.002) 0.003 (0.002)
BDS 1.513 ** (0.721) 1.619 ** (0.772) 0.863 (0.732) 0.968 (0.788)

L.AUDIT −3.516 *** (0.417) −3.785 *** (0.444) −3.054 *** (0.434) −3.323 *** (0.465)
LnASSET −0.410 *** (0.044) −0.459 *** (0.047) −0.347 *** (0.048) −0.396 *** (0.051)

L.LnSALARY −0.068 (0.075) −0.028 (0.081) 0.069 (0.084) 0.109 (0.091)
STATE −0.622 *** (0.082) −0.685 *** (0.088) −0.660 *** (0.081) −0.723 *** (0.088)
BETA 0.181 * (0.099) 0.174 (0.106) 0.181 * (0.097) 0.174 * (0.104)

YEAR/IND YES YES YES YES
# of obs. 8532 8532 8532 8532
Adj_R2 0.148 0.139 0.186 0.167

Wald_chi2 1029.42 *** 989.13 *** 1067.62 *** 1019.22 ***
Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

6.2. Generalized Method of Moment (GMM)

If the disturbance term of regression has heteroscedasticity or autocorrelation, then
the GMM method is more effective than the 2SLS method. Therefore, referring to Thuy
et al. [74], this study conducts GMM regression to overcome the heteroscedasticity and
autocorrelation existing in panel data. In the GMM regression, the same instrumental
variables as the 2SLS method are adopted. The tests of overidentifying restriction show that
Hansen’s J-χ2 statistics are 1.669 (p = 0.434) and 1.741 (p = 0.419), 6.673 (p = 0.083) and 5.5725
(p = 0.134), respectively. Thus, all instrumental variables can be considered exogenous at
5% significance. Table 7 reports the results of GMM regression.

In models 1 and 2, Wald_chi2 are statistically significant (p < 0.01), implying that the
models are robust on the whole. Additionally, the coefficients on HXCSR are negative and
significant (−0.020, p < 0.01; −0.020, p < 0.01; −0.224, p < 0.01; −0.221, p < 0.01). In model 2,
the coefficients on HXCSR2 are positive and significant (0.003, p < 0.01; 0.003, p < 0.01). In
general, the above results tend to be consistent with those from Table 6 above. Besides,
in model 2, when the explained variable is CRTB, the coefficient on ShrZ is positive and
significant (0.003, p < 0.10), tending to be consistent with that from Table 4 above. The
conclusions on the remaining control variables are consistent with those from Table 6 above.
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Table 7. GMM regression results.

Variable

Model 1 Model 2

CRTA CRTB CRTA CRTB

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept 14.879 *** (1.024) 15.936 *** (1.099) 15.433 *** (1.029) 16.479 *** (1.107)
HXCSR −0.020 *** (0.005) −0.020 *** (0.005) −0.224 *** (0.061) −0.221 *** (0.064)
HXCSR2 0.003 *** (0.001) 0.003 *** (0.001)

L.LEV 0.008 *** (0.003) 0.007 ** (0.003) 0.001 (0.003) −0.001 (0.004)
L.TAT −0.241 *** (0.092) −0.232 ** (0.098) −0.043 (0.110) −0.036 (0.117)

L.GROWTH −0.001 (0.001) −0.001 (0.002) 0.001 (0.002) 0.001 (0.002)
L.NPM −0.016 *** (0.004) −0.014 *** (0.004) −0.007 (0.005) −0.006 (0.005)

AGE 0.023 ** (0.009) 0.028 *** (0.010) 0.024 *** (0.009) 0.028 *** (0.010)
ShrZ 0.002 (0.002) 0.003 (0.002) 0.003 (0.002) 0.003 * (0.002)
BDS 1.578 ** (0.719) 1.664 ** (0.771) 0.825 (0.731) 0.918 (0.788)

L.AUDIT −3.524 *** (0.416) −3.787 *** (0.444) −3.011 *** (0.434) −3.286 *** (0.465)
L.LnASSET −0.406 *** (0.044) −0.455 *** (0.047) −0.342 *** (0.047) −0.392 *** (0.051)

L.LnSALARY −0.065 (0.075) −0.024 (0.081) 0.071 (0.084) 0.111 (0.091)
STATE −0.619 *** (0.082) −0.684 *** (0.088) −0.656 *** (0.081) −0.721 *** (0.088)
BETA 0.175 * (0.099) 0.168 (0.106) 0.161 * (0.097) 0.153 (0.104)

YEAR/IND YES YES YES YES
# of obs. 8532 8532 8532 8532
Adj_R2 0.148 0.139 0.184 0.166

Wald_chi2 1034.01 *** 993.49 *** 1069.19 *** 1020.72 ***
Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

7. Robustness Test
7.1. Analyses Based on the Propensity Score Matching (PSM) Sample

CSR fulfillment may be inherent in the environment and corporate’s own charac-
teristics. For enterprises with good CSR fulfillment, the characteristic variables may be
significantly different from those with poor CSR fulfillment. If the characteristic variables’
differences affect risk-taking, there may be interference factors between CSR fulfillment and
risk-taking based on the full sample. Therefore, with reference to Abadie and Imbens [75]
and Feng et al. [7], the PSM sample is adopted for regression. A dummy variable, DHXCSR,
is set as the explained variable in Logit regression (model 3). When HXCSR is greater than
its corresponding industry-annual median, this study believes that CSR fulfillment is better,
and DHXCSR equals 1; otherwise, it is 0. Meanwile, LEV, TAT, GROWTH, NPM, AGE,
ShrZ, IN_DIRECTOR, AUDIT, LnASSET, LnSALARY, STATE, BETA, YEAR and IND are
taken as covariables to screen out the treatment group and control group. Different from
the matching of a single index, PSM reduces multiple features into a “propensity score” to
promote the overall matching of multiple features. Then, based on the one-to-one principle
of nearest neighbor matching, 4228 pairs of paired observations are obtained, which are
the same or similar in terms of main characteristic variables, to reduce the influence of
possible interference factors on the conclusions. Table 8 presents the results based on the
PSM sample.
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Table 8. Regression results based on PSM sample.

Variable

Model 1 Model 2

CRTA CRTB CRTA CRTB

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept 3.807 (6.960) 7.347 (7.191) 6.041 (6.458) 9.457 (6.754)
HXCSR −0.018 *** (0.003) −0.016 *** (0.003) −0.118 *** (0.010) −0.111 *** (0.010)
HXCSR2 0.001 *** (0.0001) 0.001 *** (0.0001)

L.LEV 0.002 (0.007) 0.001 (0.008) 0.001 (0.007) −0.001 (0.008)
L.TAT −0.146 (0.284) −0.233 (0.300) −0.084 (0.276) −0.175 (0.292)

L.GROWTH −0.003 (0.002) −0.002 (0.002) −0.002 (0.002) −0.002 (0.002)
L.NPM 0.006 (0.005) 0.008 (0.005) 0.006 (0.005) 0.007 (0.005)

AGE −0.400 (0.250) −0.397 (0.260) −0.427 * (0.228) −0.422 * (0.241)
ShrZ 0.006 ** (0.003) 0.007 ** (0.003) 0.006 * (0.003) 0.006 * (0.003)
BDS 1.237 (1.455) 0.999 (1.516) 0.918 (1.400) 0.698 (1.465)

L.AUDIT −0.925 ** (0.436) −1.050 ** (0.472) −0.766 * (0.436) −0.900 * (0.473)
LnASSET 0.375 ** (0.175) 0.232 (0.185) 0.359 ** (0.169) 0.217 (0.179)

L.LnSALARY −0.067 (0.162) −0.033 (0.169) −0.050 (0.159) −0.017 (0.167)
STATE 0.834 * (0.482) 0.763 (0.496) 0.680 (0.452) 0.617 (0.469)
BETA 0.247 ** (0.102) 0.255 ** (0.106) 0.266 *** (0.100) 0.273 *** (0.105)

YEAR/IND YES YES YES YES
# of obs. 8398 8398 8398 8398

Within_R2 0.050 0.043 0.081 0.068
F_Value 10.38 *** 8.87 *** 17.03 *** 14.05 ***

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

Model 3.

DHXCSRi,t = λ0+λ1LEVi,t−1+λ2TATi,t−1+λ3GROWTHi,t−1+λ4NPMi,t−1+λ5AGEi,t+

λ6ShrZi,t+λ7BDSi,t+λ8AUDITi,t−1+λ9LnASSETi,t+

λ10LnSALARYi,t−1+λ11STATEi,t+λ12BETAi,t+

λ13∑
t

YEAR+λ14∑
t

IND+εi,t

(5)

In model 1, the coefficients on HXCSR are negative and significant (−0.018, p < 0.01;
−0.016, p < 0.01), implying that if CSR fulfillment is used “instrumentally” by the man-
agement, the agency problem weakens risk-taking. In model 2, the coefficients on HXCSR
are negative and significant (−0.118, p < 0.01; −0.111, p < 0.01); and those on HXCSR2 are
positive and significant (0.001, p < 0.01; 0.001, p < 0.01), indicating that CSR fulfillment takes
a U-shaped effect on risk-taking. Only when CSR fulfillment reaches a specific inflection
point can it have a promoting effect on risk-taking. For CRTA and CRTB, the inflection
points are 43.983 and 43.686, respectively. Hypotheses 1 and 2 are verified again.

For the control variables, in model 1, the conclusions on ShrZ, L.AUDIT, LnASSET,
STATE and BETA are consistent with those from Table 4. In model 2, the conclusions on
AGE, ShrZ, L.AUDIT, LnASSET and BETA are consistent with those from Table 4 above.

7.2. Re-Estimating Explained Variables
7.2.1. Measuring Risk-Taking in Range Form

In the preceding analyses, the standard deviation of Adj_ROA is adopted to measure
risk-taking. Rahman et al. [76] confirmed that companies at distress risk showed greater
declines in ROA. Further, with reference to Faccio et al. [49], Song et al. [61] and He et al. [77],
this study takes every three years (T = 3, period t to t + 2) as an observation period and
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calculates the range of Adj_ROA on a rolling basis, expressed as MCRT. Equation (6)
shows the calculation method. In the calculation, in accordance with EARN, representing
net income or profit before interest and tax, MCRT is expressed as MCRTA or MCRTB,
respectively. The greater the value of MCRTA or MCRTB, the higher the level of risk-taking.
Then, the explained variables in models 1 and 2 are replaced with MCRTA and MCRTB.
Table 9 presents the regression results.

MCRTi,t = Max(Adj_ROAi,t) − Min(Adj_ROAi,t) (6)

Table 9. Regression results based on MCRT.

Variable

Model 1 Model 2

MCRTA MCRTB MCRTA MCRTB

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept −7.654 (8.095) −3.061 (8.432) −4.506 (7.715) −0.108 (8.107)
HXCSR −0.036 *** (0.005) −0.034 *** (0.005) −0.161 *** (0.016) −0.151 *** (0.016)
HXCSR2 0.002 *** (0.0002) 0.002 *** (0.0002)

L.LEV 0.013 (0.011) 0.013 (0.011) 0.012 (0.010) 0.012 (0.011)
L.TAT −0.618 (0.382) −0.809 ** (0.410) −0.512 (0.373) −0.710 * (0.402)

L.GROWTH −0.002 (0.002) −0.001 (0.002) −0.001 (0.002) −0.001 (0.002)
L.NPM 0.005 (0.007) 0.005 (0.007) 0.004 (0.007) 0.003 (0.008)

AGE −0.330 (0.245) −0.297 (0.255) −0.366 (0.231) −0.331 (0.242)
ShrZ 0.010 ** (0.005) 0.011 ** (0.005) 0.009 * (0.005) 0.010 * (0.005)
BDS 1.395 (2.189) 1.156 (2.323) 1.016 (2.140) 0.801 (2.278)

L.AUDIT −1.300 * (0.670) −1.475 ** (0.705) −1.128 * (0.668) −1.314 * (0.705)
LnASSET 0.832 *** (0.253) 0.603 ** (0.269) 0.798 *** (0.246) 0.571 ** (0.263)

L.LnSALARY −0.552 ** (0.213) −0.531 ** (0.226) −0.516 ** (0.211) −0.496 ** (0.224)
STATE 1.696 ** (0.731) 1.730 ** (0.772) 1.563 ** (0.704) 1.606 ** (0.748)
BETA 0.067 (0.153) 0.055 (0.160) 0.071 (0.152) 0.058 (0.159)

YEAR/IND YES YES YES YES
# of obs. 9946 9946 9946 9946

Within_R2 0.193 0.198 0.208 0.210
F_Value 60.05 *** 62.39 *** 55.89 *** 58.53 ***

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

In models 1 and 2, the coefficients on HXCSR are negative and significant (−0.036,
p < 0.01; −0.034, p < 0.01; −0.161, p < 0.01; −0.151, p < 0.01). At the present stage, CSR
fulfillment reflects the self-interest of the management to a certain extent. In model 2, the
coefficients on HXCSR2 are positive and significant (0.002, p < 0.01; 0.002, p < 0.01), again
indicating the U-shaped effect of CSR fulfillment on risk-taking.

For the control variables, the conclusions on ShrZ, L.AUDIT, LnASSET and STATE are
consistent with those from Table 4. Besides, the coefficients on L.LnSALARY are negative
and significant (−0.552, p < 0.05; −0.531, p < 0.05; −0.516, p < 0.05; −0.496, p < 0.05),
implying that the compensation incentive stimulates senior executives’ work enthusiasm,
then alleviates the pressure of operation risks.

7.2.2. Measuring CRT with the Volatility of Stock Returns

Corporate risk is not only reflected in the fluctuation of accounting income but is also
reflected in the field of the capital market. With reference to Song et al. [61], the volatility of
individual stock returns (RETURN) is adopted to measure risk-taking. RETURN is adjusted
by the industry-annual mean, and the individual stock returns without industry-annual
heterogeneity are obtained, expressed as Adj_RETURN, as shown in Equation (7). On a
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rolling basis, the standard deviation of Adj_RETURN is calculated and expressed as SCRT,
as shown in Equation (8).

Adj_RETURNi,t = RETURNi,t − 1
nj,t

nj,t

∑
k=1

RETURNk,t (7)

SCRTi,t =

√√√√ 1
T − 1

T

∑
t=1

(
Adj_RETURNi,t − 1

T

T

∑
t=1

Adj_RETURNi,t

)2

(8)

In the calculation, the observation period is set as 3 years (T = 3, period t to t + 2),
based on the RETURN with reinvested cash dividends (RETURNA), and that without
reinvested cash dividends (RETURNB), SCRT is expressed as SCRTA3, and SCRTB3, in
turn. Moreover, the observation period is adjusted to 5 years (T = 5, period t to t + 4), the
standard deviation of Adj_RETURN is calculated again, SCRT is expressed as SCRTA5, and
SCRTB5, respectively.

Table 10 reports the results for model 2 when the explained variables are SCRTA3,
SCRTB3, SCRTA5 and SCRTB5, in turn. From columns 1 to 4, the coefficients on HXCSR
are negative and significant (−0.014, p < 0.05; −0.015, p < 0.05; −0.013, p < 0.01; −0.014,
p < 0.01), and those on HXCSR2 are positive and significant (0.002, p < 0.05; 0.002, p < 0.05;
0.002, p < 0.01; 0.002, p < 0.01). When risk-taking is measured with the volatility of stock
returns, CSR fulfillment still presents a U-shaped effect on risk-taking.

Table 10. Regression results based on RETURN volatility.

Variable

(1) (2) (3) (4)

SCRTA3 SCRTB3 SCRTA5 SCRTB5

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept 0.009 (0.603) 0.036 (0.597) 0.060 (0.486) 0.076 (0.482)
HXCSR −0.014 ** (0.006) −0.015 ** (0.006) −0.013 *** (0.005) −0.014 *** (0.005)
HXCSR2 0.002 ** (0.001) 0.002 ** (0.001) 0.002 *** (0.001) 0.002 *** (0.001)

L.LEV 0.001 ** (0.001) 0.001 ** (0.001) 0.001 *** (0.000) 0.001 *** (0.000)
L.TAT −0.054 ** (0.023) −0.053 ** (0.023) −0.045 ** (0.020) −0.045 ** (0.020)

L.GROWTH 0.002 (0.011) 0.002 (0.011) 0.003 (0.008) 0.003 (0.008)
L.NPM −0.005 (0.023) −0.006 (0.023) −0.013 (0.018) −0.014 (0.018)

AGE 0.042 * (0.022) 0.040 * (0.022) 0.027 (0.018) 0.026 (0.017)
ShrZ 0.001 * (0.000) 0.001 * (0.000) 0.001 ** (0.000) 0.001 ** (0.000)
BDS −0.270 ** (0.106) −0.269 ** (0.106) −0.196 ** (0.092) −0.195 ** (0.091)

L.AUDIT 0.014 (0.028) 0.014 (0.028) 0.012 (0.022) 0.012 (0.022)
LnASSET −0.024 * (0.013) −0.024 * (0.013) −0.012 (0.011) −0.012 (0.011)

L.LnSALARY −0.017 (0.013) −0.017 (0.013) −0.015 (0.011) −0.015 (0.011)
STATE 0.047 (0.040) 0.047 (0.040) 0.028 (0.030) 0.028 (0.030)
BETA 0.006 (0.009) 0.007 (0.009) 0.008 (0.007) 0.009 (0.007)

YEAR/IND YES YES YES YES
# of obs. 9916 9916 9916 9916

Within_R2 0.155 0.157 0.108 0.110
F_Value 26.13 *** 26.50 *** 17.09 *** 17.40 ***

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

In the control variables, the conclusions on L.LEV, L.TAT, AGE, ShrZ and LnASSET
are consistent with those from Tables 4 and 6. Besides, the coefficients on BDS are negative
and significant (−0.270, p < 0.05; −0.269, p < 0.05; −0.196, p < 0.05; −0.195, p < 0.05),
which are different from those from Table 6. The results imply that it is necessary for
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regulators to urge independent directors to exert a governance effect to enhance enterprises’
risk-taking ability.

8. Further Analysis

The level of risk-taking reflects the ability of enterprises to grasp financing opportu-
nities [78]. Moreover, higher risk-taking is conducive for enterprises to grasp investment
opportunities with higher returns [29,59] to achieve a long-term competitive advantage.
The pathway of risk-taking mainly includes financing business and investment business.
The impact of CSR fulfillment on risk-taking is mainly reflected in the effect of CSR fulfill-
ment on financing activities, and that on investment activities [61]. Therefore, this study
examines the impacts of CSR fulfillment on corporate financing and investment.

According to the preferential order financing theory, external debt financing has a clear
repayment period, and debt financing is more risky than internal equity. It is speculated
that the enterprises with higher debt financing have a stronger willingness to take risks [61].
In accordance with Hutton et al. [79], debt financing is evaluated in two ways, including the
ratio of debt to equity market price (DER) and that of debt with interest to tangible assets
(DITAR). Equations (9) and (10) list the calculation methods, respectively. In Equation (9),
X represents the total liabilities at the end of the period; Y is the sum of the shares market
value and total liabilities at the end of the period. In Equation (10), T1, T2 and T3 represent
the total non-current liabilities, short-term borrowings and non-current liabilities due
within one year, respectively; A1, A2 and A3 represent the total assets, net intangible assets
and net goodwill, in turn.

DER = X
/

Y (9)

DITAR =∑k=3
k=1 Tk

/
(A1 − A2 − A3) (10)

From the investment perspective, enterprises’ long-term investments are more risky
than short-term and routine projects. Enterprises with better CSR disclosures tend to
receive optimistic investment recommendations [18]. Corporate R&D input is the most rep-
resentative long-term investment, and R&D activities are characterized by high uncertainty,
high failure probability, and high adjustment costs [80]. Enterprises with more R&D input
face less mandatory disclosure, greater asymmetry of internal and external information,
and thus greater risks. As an emerging economy, China is realizing high-quality growth
and sustainable development [21], and it is necessary for enterprises to strengthen R&D
investment [81]. The proportion of R&D input is a reflection of the level of risk-taking [60].
Therefore, it is speculated that the enterprises with more R&D input are more willing to
take risks. In accordance with Harjoto and Laksmana [47], the percentage of R&D input in
operating income is adopted to evaluate the intensity of R&D input and expressed as R&D.
Further, models 4 and 5 are constructed to examine the effect pathways of CSR fulfillment
on risk-taking. Table 11 reports the regression results for models 4 and 5.
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Table 11. Regression results for models 4 and 5.

Variable

Model 4 Model 5

(1) (2) (3)

DER DITAR R&D

Coef. (S.E.) Coef. (S.E.) Coef. (S.E.)

Intercept −137.615 *** (16.853) −89.598 *** (31.035) 1.404 (3.511)
HXCSR −0.195 *** (0.024) −0.310 *** (0.042) −0.034 *** (0.006)
HXCSR2 0.002 *** (0.0003) 0.003 *** (0.0004) 0.0004 *** (0.0001)

L.LEV −0.013 *** (0.004)
L.TAT 0.625 (0.910) −5.654 *** (1.826) −0.418 *** (0.135)

L.GROWTH 0.037 (0.385) 0.012 ** (0.006) −0.007 *** (0.001)
L.NPM −0.095 *** (0.011) −0.096 *** (0.020) 0.006 (0.004)

AGE −0.703 (0.523) −0.646 (0.955) −0.032 (0.103)
ShrZ 0.033 *** (0.010) 0.040 *** (0.011) −0.001 (0.002)
BDS −3.200 (3.937) −4.669 (6.817) −0.711 (0.778)

L.AUDIT −0.824 (1.188) −3.205 (1.967) −0.085 (0.209)
LnASSET 8.902 *** (0.536) 6.357 *** (1.142) 0.168 (0.107)

L.LnSALARY −0.963 ** (0.444) −1.274 * (0.655) 0.169 ** (0.073)
STATE 0.930 (1.351) 3.467 (2.401) 0.229 (0.216)
BETA −0.302 (0.300) 0.329 (0.431) 0.094 (0.062)

YEAR/IND YES YES YES
# of obs. 8024 9946 6906

Within_R2 0.389 0.091 0.092
F_Value 120.69 *** 5.67 *** 17.08 ***

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Robust standard errors in brackets are
clustered at the corporate level.

Model 4.

DER(DITAR)i,t = δ0+δ1HXCSRi,t+δ2HXCSR2
i,t+δ3TATi,t−1+δ4GROWTHi,t−1+δ5NPMi,t−1+

δ6AGEi,t+δ7ShrZi,t+δ8BDSi,t+δ9AUDITi,t−1+δ10LnASSETi,t+

δ11LnSALARYi,t−1+δ12STATEi,t+δ13BETAi,t+

δ14∑
t

YEAR+δ15∑
t

IND+εi,t

(11)

Model 5.

R&Di,t = ζ0+ζ1HXCSRi,t+ζ2HXCSR2
i,t+ζ3LEVi,t−1+ζ4TATi,t−1+ζ5GROWTHi,t−1+ζ6NPMi,t−1+

ζ7AGEi,t+ζ8ShrZi,t+ζ9BDSi,t+ζ10AUDITi,t−1+ζ11LnASSETi,t+

ζ12LnSALARYi,t−1+ζ13STATEi,t+ζ14BETAi,t+

ζ15∑
t

YEAR+ζ16∑
t

IND+εi,t

(12)

In model 4, the coefficients on HXCSR are negative and significant (−0.195, p < 0.01;
−0.310, p < 0.01); those on HXCSR2 are positive and significant (0.002, p < 0.01; 0.003,
p < 0.01), indicating that the impact of CSR fulfillment on debt financing presents a U-
shaped effect. The inflection points are 45.711 and 47.406, respectively. Only when CSR
fulfillment is adequate can creditors have a more comprehensive understanding, improve
their sense of identity with enterprises and bring financing convenience and more abundant
credit resources. Adequate CSR fulfillment plays a certain role in signaling good busi-
ness [82], improving corporate reputation, alleviating financing constraints and enhancing
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financing capacity [83]. In model 5, the coefficient on HXCSR is negative and significant
(−0.034, p < 0.01); those on HXCSR2 are positive and significant (0.0004, p < 0.01), implying
that the impact of CSR fulfillment on R&D input presents a U-shaped effect. The inflection
point is 42.658. Only exceeding this inflection point, CSR fulfillment enhances R&D input
and improves risk-taking. Additionally, the above results indicate that the U-shaped effects
of CSR fulfillment on debt financing and R&D input reflect the main action pathways of
CSR fulfillment on risk-taking.

For the control variables, in model 4, the conclusions on L.TAT, L.NPM, ShrZ, LnASSET
and L.LnSALARY are consistent with those from Tables 4, 6 and 9. Besides, in column 2,
the coefficient on L.GROWTH is positive and significant (0.012, p < 0.05), different from
that from Table 4. Perhaps enterprises with good sales growth need more debt capital to
support rapid development. In model 5, the conclusions on L.TAT and L.GROWTH are
consistent with those from Tables 4 and 6. Besides, the coefficient on L.LEV is negative
and significant (−0.013, p < 0.01); that on L.LnSALARY is positive and significant (0.169,
p < 0.05). The higher debt repayment pressure results in a reduced R&D input, while the
compensation incentive enhances the enthusiasm of conducting R&D activities.

9. Conclusions and Recommendations
9.1. Conclusions

Based on agency theory and stakeholder theory, this study elaborates the effect of CSR
fulfillment on risk-taking to provide empirical evidence for regulators to guide enterprises
to properly carry out CSR activities. The results show that CSR fulfillment reflects the
self-interest of the management to a certain extent. The self-interest instrumentalization
of CSR fulfillment intensifies the agency conflict between shareholders and management.
Then, CSR fulfillment weakens the risk-taking ability. Only when CSR fulfillment reaches a
certain value can enterprises gain multiple stakeholders’ continuous trust and accumulate
intangible social network resources, which are conducive to improving risk-taking. There-
fore, there is a U-shaped relationship between CSR fulfillment and risk-taking. Moreover,
further analysis indicates that the impacts of CSR fulfillment on debt financing and R&D
input reflect the U-shaped effect pathways of CSR fulfillment on risk-taking.

This study theoretically provides micro-level evidence to investigate the impact of
CSR fulfillment on risk-taking and reveals the U-shaped effect and action pathways of
CSR fulfillment on risk-taking. In practice, this study provides a decision-making basis for
the regulatory authorities to formulate policies to alleviate agency problems and promote
enterprises to carry out CSR activities, which has certain guiding significance for improving
relevant regulatory policies. Moreover, this study enriches the understanding of the
economic consequences of CSR activities, helps stakeholders to comprehensively identify
the “double-edged sword” role of CSR fulfillment and provides an information reference
to identify the real intention of CSR activities. The study is important for improving CSR
fulfillment and promoting the healthy development of the capital market.

9.2. Managerial and Theoretical Implications

CSR fulfillment is an important corporate behavior. It is not only an external deco-
ration to improve image and reputation but also has a U-shaped effect on risk-taking. In
the current system construction, the “double-edged sword” role of CSR fulfillment should
be fully recognized. If CSR fulfillment is used “instrumentally”, it will bring negative
consequences to risk-taking and not be conducive to enhancing corporate value. When
enterprises take seriously the stakeholders’ demands and attach importance to improv-
ing the bond relationship with investors, suppliers, consumers, communities and other
stakeholders, CSR fulfillment can enhance risk-taking and become a “brand resource”. En-
terprises should have a comprehensive understanding and avoid CSR fulfillment becoming
the “self-interest tool” of the management. More non-financial information, such as CSR
activities, is disclosed to stakeholders, and the positive effect of CSR fulfillment on capital
allocation should be brought into play. Efforts should be made to promote the integration
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of CSR and corporate strategy through the implementation of CSR strategy to give full
play to the positive role of CSR activities for enterprises’ survival and development and to
promote the harmonious unity of social interests and corporate interests.

CSR regulations still need further improvement. As a kind of non-financial informa-
tion, compulsory CSR information disclosure can have a “supervision effect” [84], form a
more effective external supervision mechanism, reduce information asymmetry and moral
hazard, and improve the capacity of risk-taking. The regulators formulate more effective
regulations on CSR disclosure, promote CSR fulfillment to break through the inflection
point of the U-shaped effect and encourage enterprises to consider more for the stakehold-
ers’ overall interests on the premise of reasonable resources allocation. In CSR reports, in
addition to non-financial information, enterprises disclose important financial information,
such as accounting and investment policies, to provide a reference for stakeholders to iden-
tify the true intention of CSR activities. Meanwhile, the regulatory authorities establish an
effective CSR supervision system and compensation mechanism, dredge the transmission
pathway of CSR activities’ positive economic effect. The efficiency of public management
is comprehensively improved to achieve the priority allocation of capital resources to the
enterprises earnestly carrying out CSR activities and to ensure that the enterprises with
better CSR fulfillment obtain more high-quality resources, thus effectively promoting the
healthy development of the capital market.

9.3. Limitations and Prospects

This study analyzes the impact of CSR fulfillment on risk-taking and further explains
the effect pathways of CSR fulfillment on risk-taking. However, due to the limitation of
space, this study does not further explain the economic effect of risk-taking on corporate
value. Corporate value is the result of operating risks taken by owners to maximize
profits. Risk-taking is an important pathway to enhance corporate value [85]. From the
perspective of enhancing corporate value, based on the logic of “impact effect—impact
path—economic consequences”, future studies can systematically investigate the value
effect of CSR activities on risk-taking in the context of emerging economies, further explore
the possible coupling effect of CSR fulfillment and risk-taking on corporate value, and
explore pathways to increase corporate value. Through future research, it is expected to
promote the positive role of CSR activities in corporate growth and provide micro-level
empirical countermeasures for effectively protecting the legitimate rights and interests
of stakeholders.
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