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Abstract: Like the chief executive officer (CEO), the chief financial officer (CFO) is an important
corporate player. However, compared to the role of CEOs, research on the factors influencing
corporate innovation has paid very little attention to the role of CFOs. Based on the perspective of
role theory, we measure CFO role performance by organizational identification to explore the role of
CFOs in corporate innovation. Employing the availability of CFO organizational identification data
from a survey of listed firms in China, we find that: (1) CFO organizational identification is negatively
associated with innovation output in state-owned enterprises (SOEs) and positively associated with
innovation output in non-state-owned enterprises (non-SOEs); (2) corporate misconduct experience
positively moderates the relationship between CFO organizational identification and innovation in
SOEs; (3) CFO financial industry experience positively moderates the relationship between CFO
organizational identification and innovation in non-SOEs. Our results show that CFOs play the
supervisor role in innovation in SOEs and the supporter role in innovation in non-SOEs. Our research
provides theoretical and practical references for companies to sustainably drive innovation.

Keywords: CFO; organizational identification; corporate innovation; role expectation; role theory

1. Introduction

Innovation is an important force in promoting the development of a country as well
as in the development of all human society. Corporate innovation is an important area
of social innovation and also forms the foundation for enterprises to obtain their core
competitiveness and sustainable growth [1,2]. Innovation requires a large amount of R&D
investment [3], and decisions in R&D investment are mainly controlled by management.
Thus, management plays an important role in corporate innovation. An increasing amount
of research focuses on the influence of management on corporate innovation. For example,
empirical studies have found that the professional background and political connections of
the CEO [4], self-confidence [5,6], gender [7], founder’s identity [8], military experience [9],
academic work experience [10], pilot qualifications [11], and organizational identifica-
tion [12] have a significant impact on corporate innovation. However, these studies have
focused on CEOs, rarely on CFOs.

CFOs play an important role in business management, a role that differs from that
of CEOs. Since the 1960s, CFOs have emerged and have come to fulfill an indispensable
role in enterprises [13]. CFOs not only need to participate in the formulation of enterprise
development strategies and important business decisions, but are also responsible for
corporate finance, accounting, and internal control [14]. Empirical research has shown
that CFOs can significantly influence a firm’s accounting policies and tools [15–17], quality
of internal control [18,19], accounting information quality [20,21], financing costs [22,23],
tax policy [24], social responsibility [25], and other areas. Additionally, there is a clear
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division of labor between CFOs and CEOs, and there are clear differences in their roles
in enterprises. It is generally believed that the CEO is the most important daily business
decision-maker in a company, while the CFO oversees the company’s financial decisions.

Given the differences in the roles of CEOs and CFOs, we believe it is essential to
distinguish between the CEO and the CFO. The differences in the roles of the CEO and the
CFO result in the possibility that the same variables of the CEO and the CFO may have
different outcomes for the enterprise. These different outcomes can be specified in three
ways: (1) the intensities of the impact of the CEO and the CFO are different. For example,
Geiger and North (2006) [26] find that discretionary accruals decrease significantly follow-
ing the appointment of a new CFO, but these changes are not caused by the appointment
of a new CEO. Because one of the main responsibilities of a CFO is financial reporting, a
CFO’s equity incentive plays a greater role than does a CEO’s equity incentive in earnings
management [27] and the risk of stock price crash [23]. (2) The aspects of the impact of the
CEO and the CFO are different. Chava and Purnanandam (2010) [28] show that the CEO
(CFO) equity incentive affects the company’s capital structure and cash-holding decisions
(debt-maturity structure and accrual management). Baker et al. (2019) [29] find that ac-
crual earnings management (real earnings management) is greater when the CEO (CFO)
is powerful relative to the CFO (CEO). (3) The directions of the impact of the CEO and
the CFO are opposite. Xu et al. (2022) [30] find that CEO organizational identification can
positively affect corporate philanthropy, whereas the opposite holds for CFO organizational
identification. Therefore, the advantages of the process of distinguishing between the CEO
and the CFO are obvious, i.e., it leads to more precise conclusions, drives research forward,
and is more informative for practice. However, it also has disadvantages in that it requires
a finer granularity of data and the research costs are higher. In summary, if conditions
permit, the process of distinguishing between the CEO and the CFO is essential.

In this study, we attempt to explore the question: what role do CFOs play in corporate
innovation? In general, a CFO’s functions include strategic support and supervisory
control [26], and these two functions are named as the supporter role and the supervisor role,
respectively. These two roles can in most cases be compatible, but in terms of innovative
activities, they conflict. Innovation is characterized by high investment, high return, and
high risk [31]. Therefore, on one hand, when performing the supporter role, CFOs are
undoubtedly responsible for the large amount of R&D investment required for innovation.
On the other hand, CFOs uphold the principle of conservatism when performing the
supervisor role and may be resistant to riskier R&D investments.

The conflict between the two roles of CFOs in innovation activities can be understood
as an internal conflict in the CFO’s role—that is, the intrarole conflict of CFOs. The concept
of intrarole conflict comes from role theory, the theory that explains how individuals cope
with role conflict. Role theory holds that a role is a set of special behavioral expectations for
individuals with specific social identities, and role expectations are beliefs and attitudes
about what role actors should and should not do [32]. An intrarole conflict, a type of
role conflict, refers to the conflict caused by different and incompatible expectations from
different groups of the same role [33]. A role conflict can be coped with by establishing the
priority level of different roles and playing the top priority role first [34].

To explore the way that CFOs cope with intrarole conflicts in corporate innovation,
we must first see CFOs “enter their role,” that is, ensure that CFOs have a high enough
role performance. However, like other executives, CFOs also face agency problems [35];
this means that they may not be able to devote themselves to the role of the CFO. In
alleviating the CFO agency problem, previous studies have largely focused on conven-
tional corporate governance mechanisms—such as compensation incentives [14,21], equity
incentives [28,36], replacing incompetent CFOs [16,37], putting CFOs on the board of di-
rectors [18], and strengthening the supervision of CFOs by the board of directors [38].
However, these methods are “external forces” and only regulate CFOs’ behaviors, and so it
is difficult to observe their inner state. Further, it is, of course, difficult to directly gage CFO
role performance.
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In recent years, scholars have begun to pay attention to internal psychological factors—
such as organizational identification—in their research on how to alleviate the corporate
agency problem. Organizational identification is a special form of social identification,
which is a state in which individuals define themselves according to a specific organiza-
tional membership or a perception of belonging to a specific organization [34,39]. In short,
members with stronger organizational identification are more willing to align their interests
with the organization, and so there are fewer agency conflicts. Previous studies have found
that CEO organizational identification can reduce agency costs [40] and reduce the level
of earnings management [41]. Thus, compared to conventional governance mechanisms,
organizational identification is a more appropriate measure of role performance.

Based on role theory, we measure CFO role performance by organizational identifica-
tion, and we measure role expectation by corporate owner type, misconduct experience,
and CFO financial industry experience, in order to explore the role of CFOs in corporate in-
novation. The largest challenge of this study lay in the measurement of CFO organizational
identification. We obtained data about CFO organizational identification from a survey on
listed companies conducted by the China Securities Regulatory Commission (CSRC) in 2014.
Other data are from the China Stock Market and Accounting Research (CSMAR) database.
Our results suggest that: (1) CFO organizational identification is negatively associated with
innovation output in SOEs and positively associated with innovation output in non-SOEs;
(2) corporate misconduct experience strengthens the supervisor role expectation of the CFO
and positively moderates the relationship between CFO organizational identification and
innovation in SOEs; (3) CFO financial industry experience strengthens the supporter role
expectation of the CFO and positively moderates the relationship between CFO organi-
zational identification and innovation in non-SOEs. The results show that CFOs play the
supervisor role in innovation in SOEs and the supporter role in innovation in non-SOEs.

Our study produces three main theoretical contributions. First, our study explores
the role of CFOs in corporate innovation. Most existing studies focus on the role of
CEOs in corporate innovation, and the research on the role of CFOs is limited to financial
and accounting decision-making. Our study examines the role of CFOs in corporate
innovation, enriching the literature on the influencing factors of corporate innovation and
conducting research on how the CFO influences enterprise decision-making. Second, our
study expands research on organizational identification. Existing research on organizational
identification mostly focuses on ordinary employees [42,43]. The sparse literature related
to top management organizational identification is mostly about CEO organizational
identification. Our study explores the consequences of CFO organizational identification,
contributing to literature about organizational identification. Third, our study enriches the
application scenarios of role theory. Role theory, derived from social psychology, has been
used to explore work-family conflict [44] and leadership style [45] in management research.
We use role theory to explain how CFOs respond to role conflict in corporate innovation,
exploring new application scenarios of this theory.

2. Theoretical Analysis and Research Hypotheses
2.1. Role Theory

We mainly use the concepts of role expectation and role conflict in role theory. Role the-
ory holds that a role is a set of special behavioral expectations for individuals with specific
social identities, and role expectations are beliefs and attitudes about what role actors
should and should not do [32]. A role conflict refers to the phenomenon of psychological
contradiction and behavioral conflict caused by incompatible role expectations—including
interrole conflict and intrarole conflict. An interrole conflict refers to the conflict caused
by a lack of sufficient time and energy to meet the expectations of different roles when
individuals assume different roles at the same time. An intrarole conflict refers to the
conflict caused by different and incompatible expectations of the same role from different
groups [33]. Studies have found that when employees face unresolved role conflicts, they
feel stressed and their job performance decreases [33,46].
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Individuals facing role conflicts have a variety of coping strategies. In organizations,
the most common strategy to cope with role conflict is to establish the priority level
of roles, to strictly divide the scenes of roles, and to perform roles according to their
importance at different occasions [34]. For example, Adler and Adler (1987) [47] describe
how college basketball players resolve conflict between their athletic and learning roles by
defining themselves as athletes first and students second, and by reducing their learning
time accordingly.

According to role theory, we first draw out the following viewpoints: (1) CFOs usually
face role conflicts, including interrole conflicts and intrarole conflicts. CFOs facing role
conflicts lean toward the role they consider important. (2) CFO interrole conflict is caused
by agency problems, which can be alleviated by organizational identification. CFOs with
stronger organizational identification are more inclined to align their interests with the
organization and work harder to produce higher role performance. (3) CFO intrarole
conflict arises from the incompatibility of the supervisor role and the supporter role in
innovation activities. (4) The impacting direction of CFO organizational identification on
corporate innovation depends on whether the CFO ultimately behaves as a supporter or a
supervisor. These viewpoints are elaborated in detail below.

2.2. CFO Interrole Conflict and Coping Strategy

CFOs usually face interrole conflicts between acting as an agent and acting as an
organization member due to agency problems. We must clarify that the agent role here is
a comprehensive role that refers to the set of roles that have conflicts of interest with the
organization. The agent role includes the role of self-interested managers who embezzle
company property and do not work with sufficient dedication in agency theory [48,49]. It
can also include the role of family members who want to be more family-focused and less
work-focused in work-family conflict studies [44]. The role expectation of agents comes
from themselves as well as from their family members and others outside the organization.
The role of an organization member refers to the role of aligning the interest with the
organization and striving for the welfare of the organization. The role expectation of an
organization member also comes from many sources, including other members in the same
organization (such as colleagues and superiors [50]), and other social norms (such as a
set of corporate governance mechanisms that regulate agent behavior [51]). When facing
interrole conflicts, CFOs lean toward the role they consider important.

CFOs with stronger organizational identification are more inclined to act in the role of
organization member rather than in the role of agent. Organizational identification, a spe-
cial form of social identification, is a state in which individuals define themselves according
to a specific organizational membership, or where there is a perception of belonging to a
specific organization [34,39]. According to social identity theory, people tend to classify
themselves and others socially, such as by organization, belief, gender, and age—because so-
cial classification partially answers the question “Who am I?” for individuals [52]. Members
with stronger organizational identification have a higher degree of “depersonalization”,
that is, they tend to define themselves in terms of organizational identity and consider
themselves less in terms of individuals [43]. Therefore, they are more willing to maintain
the same interest as those of the organization and seek benefits for the development of the
organization [42,53,54]. Studies have shown that organizational identification can alleviate
management agency problems, as when, for example, CEO organizational identification
can reduce agency costs [40] and earnings management level [41]. In brief, CFOs with
stronger organizational identification can produce higher role performance.

2.3. CFO Intrarole Conflict and Coping Strategy

However, the impact of CFO role performance on enterprises depends on the role
that the CFO ultimately plays. In general, CFO role expectations from companies can be
divided into two categories: supervisory control and strategic support [26]. We name the
roles corresponding to the two types of functions as the supervisor role and supporter
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role, respectively. The supervisor role is the traditional role of CFOs that embodies the
accounting goal of fiduciary responsibility and requires the truthful reporting of corporate
financial information and the protection of corporate property. Empirical studies have
found that CFOs play an important role in corporate compliance management and risk
management, such as in the implementation of conservative accounting policies [15], in
the reduction of internal control deficiencies and earnings management [18,21,55], and in
reducing the probability of misstatement and restatement [19,20]. As one of the important
strategic decision-makers and executors of companies, CFOs also act in the supporter role.
The supporter role requires CFOs to leave the original accounting function framework,
no longer limited to the company’s financial information, and to make decisions from
the perspective of the company’s long-term development and provide support for the
implementation of strategy. Empirical studies have found that CFOs also play an im-
portant role in strengthening corporate profitability and sustainable development ability,
such as implementing innovative management accounting tools [17], reducing financing
costs [22], helping enterprises maintain a low tax burden [24], and promoting corporate
social responsibility [25].

The two roles of CFOs are in most cases compatible, but in terms of innovation
activities, they conflict with each other, creating intrarole conflict. CFO intrarole conflict is
manifested in such a way that the supervisor role inhibits innovation while the supporter
role promotes innovation. Innovation is characterized by high investment, high return,
and high risk [31]. The optimal incentive scheme for innovation is to have a greater
tolerance (or even reward) for early failure and a greater reward for long-term success [56].
Tolerating failure in innovation means that R&D investment may go unrewarded for a
long period of time, which is intolerable for the supervisor role. For example, the principle
of conservatism in financial accounting requires early recognition of losses and delayed
recognition of revenue, which essentially increases penalties for failure. Therefore, it is
considered that the accounting conservatism principle inhibits corporate innovation [57].
He and Tian (2013) [58] also find that when the company is followed by more analysts
(which means more supervisors), the management faces greater pressure to achieve short-
term goals, thus hindering the company’s investment in long-term innovation projects. In
contrast, CFOs in the supporter role are not limited to financial and accounting decisions.
They can not only tolerate failures in R&D, but also can give full play to their professional
expertise to support R&D investment, such as in the easing of financing constraints and the
improving of financial conditions.

When considering intrarole conflicts in innovation activities, CFOs play the top priority
role first according to the role expectations in different types of companies. Specifically,
they play the supervisor role in SOEs and the supporter role in non-SOEs.

In SOEs, CFOs play the supervisor role, which has an inhibitory effect on innovation.
On the one hand, SOEs have stronger expectations for the supervision function of CFOs.
The operating objectives of SOEs contain multiple objectives beyond profits, including
social stability and social development [59,60], with more requirements for compliance
management. On the other hand, CFOs in SOEs themselves also have stronger expectations
for their supervisory role. Independence is the core characteristic of the supervisor. Because
China’s Company Law stipulates that the appointment and removal of the CFO is proposed
by the CEO and approved by the board of directors, the independence of CFOs is limited.
However, in SOEs, the CFOs’ supervisory function and independence are fully guaranteed
(For example, the Provisional Regulations on CFOs in SOEs of Guangdong Province provide
that “CFOs shall be appointed to the board of directors of enterprises in accordance with the
law, become members of the board of directors, and perform financial supervision duties
in the operation and management activities of enterprises... The CFOs shall be responsible
to the provincial government and appointed units and shall regularly report the work to
the provincial Finance Department”. For another example, the Provisional Regulations on
CFOs in SOEs of Jiangsu Provincial provide that “CFOs shall be appointed by the provincial
SASAC (State-owned Assets Supervision and Administration Commission), responsible
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to the provincial SASAC, and shall supervise the company’s financial activities on behalf
of the provincial SASAC.”). The high degree of career stability in SOEs also emboldens
CFOs to realize their supervisor role [61]. In contrast, the function of strategic support is
less mentioned in SOEs. As noted above, the supervisor role has an inhibitory effect on
corporate innovation. And so, in SOEs, a dutiful CFO may stifle innovation.

In non-SOEs, CFOs play the supporter role and promote innovation. On the one hand,
non-SOEs have stronger expectations for CFOs’ supporter role. The first business objective
of non-SOEs is that of profits, and non-SOEs face more serious financing constraints
than SOEs [62,63]. Financing constraints seriously restrict the innovation activities of
enterprises [64]. Therefore, non-SOEs expect CFOs to act as a supporter to help enterprises
alleviate financing constraints and to create an environment that tolerates failure and
encourages innovation. On the other hand, the independence of CFOs in non-SOEs is
far from sufficient to guarantee their supervisor role. As stipulated in China’s Company
Law, the appointment and removal of the CFO is decided by the CEO and the board of
directors, and the independence of CFOs in non-SOEs is not guaranteed as it is in SOEs.
And so, CFOs in non-SOEs must play the supporter role. As noted above, the supporter
role can promote corporate innovation. Therefore, in non-SOEs, a conscientious CFO may
promote innovation.

In a word, organizational identification can alleviate the interrole conflict of CFOs
caused by agency problems, cause CFOs to be more inclined to align their interests with
the organization, and motivate CFOs to produce higher role performance. In SOEs, CFOs
play the supervisor role and have an inhibitory effect on innovation. In non-SOEs, CFOs
play the supporter role and promote innovation. Accordingly, we put forward the follow-
ing hypotheses.

Hypothesis 1a (H1a). In SOEs, CFO organizational identification is negatively associated with
corporate innovation.

Hypothesis 1b (H1b). In non-SOEs, CFO organizational identification is positively associated
with corporate innovation.

2.4. Moderating Effect of Role Expectation from a Dynamic Perspective

In order to investigate the moderating effect of role expectation on the impacts of CFO
role performance in a multi-dimensional way, we not only measure static role expectation
by corporate owner type, but also measure role expectation from a dynamic perspective.
Dynamic role expectation changes include corporate misconduct experience and CFO
financial industry experience.

Corporate misconduct experience strengthens the supervisor role expectation of the
CFO. According to organizational learning theory, organizational learning is regarded as an
important means for organizations to seek, maintain, and improve competitiveness, produc-
tivity, and innovation in an uncertain technological and market environment [65]. The clas-
sic definition of organizational learning is “diagnosing and correcting mistakes” [66].
Instances of corporate misconduct are clearly major mistakes, resulting in serious damage
to corporate reputations and many negative consequences, such as falling stock prices [67],
rising financing costs [68], and declining product competitiveness [69]. In order to avoid
the recurrence of such mistakes, enterprises with misconduct experiences are motivated
to carry out organizational learning and to strengthen compliance control. Studies have
shown that enterprises punished for misconduct actively improve their corporate gov-
ernance to prevent the recurrence of misconduct [70]. Therefore, corporate misconduct
experience strengthens the supervisor role expectation of the CFO. We expect to observe
that corporate misconduct experience strengthens the impact of CFO role performance in
SOEs (where CFOs play the supervisor role) and weakens the impact of CFO role perfor-
mance in non-SOEs (where CFOs play the supporter role). Accordingly, we put forward
the following hypotheses.
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Hypothesis 2 (H2). Corporate misconduct experience positively (negatively) moderates the rela-
tionship between CFO organizational identification and innovation in SOEs (non-SOEs).

CFO financial industry experience strengthens the supporter role expectation of the
CFO. According to the imprinting theory, there is a “sensitive” period in a specific environ-
ment, during which the individual forms “imprints” to adapt to the environment, and these
imprints have a certain inertia and a sustained impact on the individual [71]. The financial
industry is characterized by high pressure and high risk. The financial industry experience
of senior executives constitutes a sensitive period, leaving them deep imprints, affecting
their cognition and ability. Executives with financial industry experience have received
more knowledge of financial theory in their careers and are more sensitive to changes in
the capital-market environment and tax policies [72]. They are also more familiar with
corporate financial conditions and have a deeper understanding of a company’s financial
policies [73]. It can be inferred that CFOs with financial industry experience carry more
expectations as the supporter role, the role devoted to easing the financing constraints and
increasing R&D investment. Therefore, we expect to observe that CFO financial industry
experience weakens the impact of CFO role performance in SOEs (where CFOs play the
supervisor role), and strengthens the impact of CFO role performance in non-SOEs (where
CFOs play the supporter role). Accordingly, we put forward the following hypotheses.

Hypothesis 3 (H3). CFO financial industry experience negatively (positively) moderates the
relationship between CFO organizational identification and innovation in SOEs (non-SOEs).

Based on the above analysis, we draw the conceptual model diagram (Figure 1).
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Figure 1. Conceptual model.

3. Research Design
3.1. Data Sources and Sample Selection

The data for CFO organizational identification in our study comes from a survey
on listed companies conducted by the China Securities Regulatory Commission (CSRC)
in 2014. On 5 September 2014, the research team of CSRC issued questionnaires to 2536
Chinese A-share listed companies. As of 31 October 2014, 2154 sets of questionnaires with
a total of 12,551 questionnaires were received, with a response rate of 84.94% (each set
of questionnaires consists of seven questionnaires, which are filled out by the chairman
of the board, CEO, secretary of the board of directors, CFO, person in charge of internal
auditing, person in charge of IT, and person in charge of internal control.). We use this data
for the following reasons. First, the data are collected from questionnaires distributed to
listed companies by the CSRC, which has high credibility. Second, no new survey has been
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conducted so far due to the high cost of distributing questionnaires to listed companies.
Finally, there have been no significant changes in China’s corporate governance guidelines
since 2014, especially in terms of executive responsibilities. Therefore, the data still reflect
the current situation, and new research results are continuously published by scholars
using this data [12,30,74–76]. The company patent information and financial data are from
the China Stock Market and Accounting Research (CSMAR) database.

We extract the CFO organizational identification data from the questionnaire survey
data and match them with all Chinese A-share listed firms from 2014 to 2015. This approach
is based on the assumption that CFO organizational identification does not materially
change over a period of a few years (we acknowledge that CFO organizational identification
may change over time to some extent. Therefore, as a test of robustness, we reduce the
sample period to the year of the questionnaire survey (i.e., 2014), and the empirical results
do not change significantly). We also screen the sample and exclude: (1) financial firms,
(2) firms with missing values for the variables, (3) firms whose CFOs participated in the
survey but left the position within the sample period, (4) firms with less than one year
since they went public. In the end, 2309 firm-year observations are obtained, including
745 observations of SOEs and 1564 observations of non-SOEs. In order to reduce the
influence of outliers, we winsorize continuous variables at the 1% to 99% quantile level.

3.2. Variable Definition and Empirical Model
3.2.1. Dependent Variables

Drawing on previous literature [5,11], we use the number of patent applications to
measure corporate innovation. Enterprise patents include invention patents, utility model
patents, and design patents. Among these, invention patents have the highest value and
contribute the most to corporate innovation. Therefore, we use the following variables
to measure corporate innovation: (1) Patent: the total number of patent applications of
enterprises in the year, (2) Invention: the number of patent applications for the invention of
the enterprise in the year.

3.2.2. Independent Variable

We measure CFO organizational identification (CFO_OI) using the six-item scale
developed by Mael and Ashforth (1992) [39]. As the scale is originally written in English,
we follow the “translation and back translation” procedure to translate it into Chinese.
The questionnaire asks the respondent to assess to what extent he or she agrees with six
statements (1 = Strongly disagree; 5 = Strongly agree). The details on the questionnaire are
described in Appendix A. The mean score of the six items is taken as the CFO organizational
identification. A higher score indicates a higher level of CFO organizational identification.

3.2.3. Moderator Variables

According to the hypotheses, the moderating variables in our study include corporate
misconduct experience and CFO financial industry experience. We use the following
measuring indicators: (1) Misconduct: a dummy variable, which measures whether an
enterprise has been punished by the CSRC, the Shanghai Stock Exchange (SSE), or the
Shenzhen Stock Exchange (SZSE) in previous years. (2) Finback: a dummy variable, which
measures whether the CFO has held positions in financial industry (firms in the financial
industry include policy banks, commercial banks, investment banks, financial regulatory
authorities, fund management companies, insurance companies, exchanges, securities
companies, securities registration and settlement companies, futures companies, trust
companies, investment management companies, and other financial institutions.).
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3.2.4. Empirical Model

Drawing on methods of existing research [5,11], we construct the following empirical
models to verify the impact of CFO organizational identification on corporate innovation.
The estimation method is the Poisson count model.

In(λ)i, t = β0 + β1 × CFO_OIi + Xi,t−1 + ∑ Year + ∑ Industry + ∑ Province + εi, t (1)

For H1, we focus on β1 in Model (1) to observe the impact of CFO organizational
identification on corporate innovation.

In(λ)i, t = β0 + β1 × CFO_OIi + β2 ×Mi,t−1 + β3 × CFO_OIi ×Mi,t−1 + Xi,t−1
+∑ Year + ∑ Industry + ∑ Province + εi, t

(2)

For H2 and H3, we focus on β3 in Model (2) to observe the moderating effect. In the two
models, In(λ)i, t represents the “Poisson arrival rate” of corporate innovation, representing
the mathematical expectation of patent applications or invention applications. Variable
CFO_OIi represents organizational identification. Variable Mi,t−1 represents corporate
misconduct experience and CFO financial industry experience. Xi,t−1 represents control
variables at the firm level. Specifically, control variables include: firm size (Size), return on
assets (ROA), ratio of liabilities (Lev), book–to–market (MB), firm age (Firm_age), sales-
revenue growth rate (Growth), cash asset ratio (Cash), net fixed assets per capita (Fixedpp),
sales revenue per capita (Salespp), annual return on stock (Yretwd), standard deviation of
stock daily return (Return_sd), and the degree of competition in the industry (Herfindahl
index and its quadratic term: HHI, HHIˆ2). Considering that corporate innovation activities
have a certain cycle and that there is a certain time lag from R&D to patent application,
we treat all the independent variables in the model with a lag of one period. We also add
dummy variables such as Year, Industry, and Province to control the fixed effects of year,
industry, and region. The variable definitions are detailed in Table 1.

Table 1. Variable definition.

Variable Type Variable Name Variable Definition

Dependent variables Patent The number of patent applications in the current year.
Invention The number of patent applications for invention in the current year.

Independent variable CFO_OI CFO organizational identification.

Moderator variables Misconduct An indicator that equals 1 if the enterprise has been punished by CSRC,
SSE, or SZSE in the previous year, 0 otherwise.

Finback An indicator that equals 1 if the CFO has financial industry experience,
0 otherwise.

Control variables Size The natural logarithm of total assets at the end of the year.
ROA Net profit for the year divided by total assets at the end of the year.
Lev Total liabilities divided by total assets at the end of the year.
MB Market value divided by total assets at the end of the year.

Firm_age Current year minus year of incorporation.
Growth The growth rate of sales income from the prior year to the current year.

Cash Ratio of cash assets to total assets at the end of the year

Fixedpp The natural logarithm of the net fixed assets divided by the number of
employees at the end of the year.

Salespp The natural logarithm of the sales income for the year divided by the
number of employees at the end of the year.

Yretwd Annual return on stock for the year.
Return_sd Standard deviation of stock day return for the year.

HHI Herfindahl index of the industry at the end of the year.
HHIˆ2 Quadratic Herfindahl index of the industry at the end of the year.
Year Current fiscal year.

Industry The industry to which the enterprise belongs.
Province The province where the enterprise is located.
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4. Empirical Analysis
4.1. Descriptive Statistics

Table 2 gives the results of descriptive statistics for each variable of our sample. The
results show that the average number of patent applications per year is 36.945, of which the
average number of invention patents is only 14.975, indicating that the innovation quality
of the sample companies needs to be improved. The mean of CFO_OI is 4.251, indicating
that CFO organizational identification in the sample tends to show a right-leaning normal
distribution. The mean of Misconduct is 0.116, indicating that 11.6% of the enterprises have
corporate misconduct experience. The mean of Finback is 0.046, indicating that 4.6% of
CFOs have financial industry experience.

Table 2. Descriptive statistics.

Variables Observations Mean SD Min Median Max

Patent 2309 36.945 88.516 0.000 11.000 664.000
Invention 2309 14.975 38.245 0.000 3.000 292.000
CFO_OI 2309 4.251 0.546 1.333 4.167 5.000

Misconduct 2309 0.116 0.320 0.000 0.000 1.000
Finback 2309 0.046 0.209 0.000 0.000 1.000

Size 2309 22.097 1.184 19.222 21.948 25.994
ROA 2309 0.036 0.049 −0.292 0.032 0.206
Lev 2309 0.427 0.211 0.053 0.414 0.986
MB 2309 0.498 0.225 0.107 0.472 1.134

Firm_age 2309 15.997 5.092 4.000 16.000 30.000
Growth 2309 0.154 0.439 −0.620 0.077 2.966

Cash 2309 0.148 0.116 0.007 0.115 0.629
Fixedpp 2309 12.535 1.054 9.301 12.545 15.704
Salespp 2309 13.677 0.875 11.717 13.559 16.645
Yretwd 2309 0.608 0.589 −0.461 0.480 3.172

Return_sd 2309 0.036 0.012 0.013 0.035 0.061
HHI 2309 0.134 0.142 0.024 0.080 0.862

HHIˆ2 2309 0.038 0.105 0.001 0.006 0.743

4.2. Hypothesis Tests
4.2.1. Test of Hypothesis 1

Table 3 gives the test results for H1. The results show that H1 is supported. CFO
organizational identification is negatively associated with innovation output in SOEs and
positively associated with the innovation output in non-SOEs. Columns (1) to (2) of Table 3
are the regression results of SOEs, and the regression coefficients of CFO_OI are all negative
at the 1% significance level. These results indicate that CFO organizational identification
is negatively correlated with the total number of patents and the number of inventions
in SOEs, supporting H1a. Columns (3) to (4) of Table 3 are the regression results of non-
SOEs. The regression coefficients of CFO_OI are all greater than zero and significant at
the level of 1%. These results indicate that CFO organizational identification is positively
correlated with the total number of patents and the number of inventions in non-SOEs,
supporting H1b.
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Table 3. The effect of CFO organizational identification on corporate innovation.

(1) (2) (3) (4)
Patent Invention Patent Invention

Sample SOEs Non-SOEs
CFO_OI −0.296 *** −0.294 *** 0.198 *** 0.192 **

(−3.113) (−2.958) (2.612) (2.458)
Size 0.785 *** 0.833 *** 0.822 *** 0.918 ***

(11.791) (11.755) (13.746) (15.719)
ROA 1.527 1.977 2.628 ** 2.037 **

(0.980) (1.295) (2.107) (1.978)
Lev −0.625 * −0.618 −0.418 −0.223

(−1.855) (−1.406) (−1.392) (−0.831)
MB −1.167 *** −1.553 *** −1.310 *** −1.797 ***

(−3.229) (−3.769) (−3.506) (−5.736)
Firm_age −0.008 −0.013 −0.015 −0.019 *

(−0.732) (−1.048) (−1.542) (−1.778)
Growth 0.377 *** 0.362 ** 0.231 ** 0.199 *

(3.043) (2.470) (2.072) (1.949)
Cash −0.245 0.277 −0.512 −0.260

(−0.464) (0.504) (−1.202) (−0.682)
Fixedpp −0.174 ** −0.141 −0.084 −0.091

(−2.203) (−1.616) (−1.039) (−1.391)
Salespp −0.001 −0.012 −0.129 * −0.023

(−0.011) (−0.099) (−1.778) (−0.341)
Yretwd −0.024 0.004 −0.155 −0.249 ***

(−0.180) (0.023) (−1.618) (−2.909)
Return_sd 3.868 1.353 −0.224 1.413

(0.306) (0.096) (−0.028) (0.178)
HHI −2.012 −4.984 1.481 3.369

(−0.543) (−1.164) (0.321) (1.519)
HHIˆ2 −0.133 2.951 −1.745 −4.099 *

(−0.031) (0.591) (−0.356) (−1.703)
Constant −9.402 *** −12.140 *** −13.388 *** −17.239 ***

(−4.295) (−5.376) (−6.799) (−11.020)
Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes
Province Yes Yes Yes Yes

Pseudo R2 0.721 0.704 0.529 0.509
Observations 745 745 1564 1564

Note: (1) z-statistics are in parentheses. (2) ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively.

4.2.2. Test of Hypothesis 2

Table 4 gives the test results for H2. The results show that H2 is partially supported.
In SOEs, corporate misconduct experience positively moderates the relationship between
CFO organizational identification and corporate innovation. However, in non-SOEs, cor-
porate misconduct experience has no significant moderating effect on the relationship
between CFO organizational identification and corporate innovation. Columns (1) to (2)
of Table 4 show that the test result of H2 for SOEs and the regression coefficients of in-
teraction (CFO_OI * Misconduct) are significantly negative. This direction is consistent
with the influence of CFO organizational identification on corporate innovation in SOEs.
In Columns (3) to (4) of Table 4, the test results of H2 for non-SOEs are reported, and the
regression coefficients of interaction (CFO_OI * Misconduct) are not significant. The reason
why H2 is not established in the sample of non-SOEs may be that the CFO supporter role
expectation is too strong in non-SOEs, and the supervisor role expectation brought about
by corporate misconduct experience is minimal.
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Table 4. The moderating effect of corporate misconduct experience.

(1) (2) (3) (4)
Patent Invention Patent Invention

Sample SOEs Non-SOEs
CFO_OI −0.181 * −0.213 ** 0.175 ** 0.209 **

(−1.933) (−2.071) (2.243) (2.535)
Finback 3.954 *** 2.929 *** −1.021 0.538

(3.912) (2.594) (−0.771) (0.436)
CFO_OI * Misconduct −0.934 *** −0.690 ** 0.248 −0.190

(−3.803) (−2.520) (0.795) (−0.645)
Constant −9.207 *** −11.869 *** −13.158 *** −17.472 ***

(−4.351) (−5.350) (−6.499) (−11.081)
Controls Yes Yes Yes Yes
Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes
Province Yes Yes Yes Yes

Pseudo R2 0.728 0.707 0.529 0.511
Observations 745 745 1564 1564

Note: (1) z-statistics are in parentheses. (2) ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively.
(3) The coefficients on the same control variables as in Table 3 are included in regressions but are omitted for the
sake of brevity.

4.2.3. Test of Hypothesis 3

Table 5 gives the test results for H3. The results show that H3 is partially supported.
In non-SOEs, CFO financial industry experience positively moderates the relationship
between CFO organizational identification and corporate innovation. However, in SOEs,
CFO financial industry experience has no significant moderating effect on the relationship
between CFO organizational identification and corporate innovation. Columns (1) to (2)
of Table 4 show that test results for H3 for SOEs, and the regression coefficients of in-
teraction (CFO_OI * Finback) are not significant. In Columns (3) to (4) of Table 4, the
test results for H3 for non-SOEs are given, and the regression coefficients of interaction
(CFO_OI * Finback) are significantly positive. This direction is consistent with the influence
of CFO organizational identification on corporate innovation in non-SOEs. The reason
why H3 is not established in the sample of SOEs may be that the CFO supervisor role
expectation is too strong in SOEs, and the supporter role expectation brought about by
CFO financial industry experience is minimal.

Table 5. The moderating effect of CFO financial industry experience.

(1) (2) (3) (4)
Patent Invention Patent Invention

Sample SOEs Non-SOEs
CFO_OI −0.334 *** −0.313 *** 0.166 ** 0.165 **

(−3.282) (−3.002) (2.133) (2.073)
Finback −2.168 −3.143 −2.363 *** −2.002 **

(−1.559) (−1.604) (−2.928) (−2.140)
CFO_OI * Finback 0.525 * 0.686 0.507 *** 0.439 **

(1.676) (1.605) (2.610) (1.961)
Constant −9.472 *** −12.257 *** −13.551 *** −17.408 ***

(−4.344) (−5.424) (−6.893) (−11.123)
Controls Yes Yes Yes Yes
Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes
Province Yes Yes Yes Yes

Pseudo R2 0.723 0.705 0.531 0.511
Observations 745 745 1564 1564

Note: (1) z-statistics are in parentheses. (2) ***, **, and * indicate 1%, 5%, and 10% significance levels, respectively.
(3) The coefficients on the same control variables as in Table 3 are included in regressions but are omitted for the
sake of brevity.
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5. Robustness Tests

To test the robustness of the above regression results, we use the following methods to
test the robustness (shown in Table 6):

(1) CEO organizational identification (CEO_OI) is added as a control variable in the
regression model. Previous studies have shown that CEO_OI may affect other execu-
tives’ organizational identification [75] and corporate innovation [12]. Therefore, the
relationship between CFO organizational identification and corporate innovation may
be driven by CEO_OI. In order to control the effect of CEO_OI, we add CEO_OI as
a control variable in the model. The data for CEO_OI also come from the survey on
listed companies conducted by CSRC in 2014. The results show that the impact of
CFO organizational identification on corporate innovation remains unchanged.

(2) CFO individual characteristic variables are added as control variables in the regres-
sion model. Upper echelons theory points out that the background characteristics of
executives affect their own behavior and decision-making, and then affect corporate
behavior and corporate performance [77]. Therefore, we add CFO personal character-
istics as control variables in the regression model, including CFO education, gender,
age, and tenure. To control the impact of traditional incentives, we also add CFO
shareholding and compensation into the regression model. The results show that the
conclusions of our study do not change.

(3) The sample period is reduced to 2014. The sample period of the hypothesis test is
from 2014 to 2015, and the premise is that CFO organizational identification remains
unchanged during this period. Admittedly, we cannot fully guarantee that there
has been no change in CFO organizational identification. Therefore, we reduce the
sample period to the year of the questionnaire survey (i.e., 2014) and then conduct the
robustness test. As a result, the conclusions of our study still hold.

Table 6. Robustness test results.

(1) (2) (3) (4) (5) (6)
Patent Patent Patent Patent Patent Patent

Test Adding CEO_OI Adding CFO characteristics Reducing period to 2014
Sample SOEs Non-SOEs SOEs Non-SOEs SOEs Non-SOEs
CFO_OI −0.228 *** 0.034 ** −0.342 *** 0.195 ** −0.433 *** 0.328 ***

(−2.618) (2.309) (−3.668) (2.534) (−3.220) (3.222)
Constant −4.591 ** −6.018 *** −11.618 *** −13.466 *** −9.207 *** −14.604 ***

(−2.265) (−7.312) (−4.967) (−6.801) (−3.155) (−5.482)
Controls Yes Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes

Pseudo R2 0.760 0.604 0.728 0.536 0.736 0.580
Observations 562 877 745 1564 399 806

Note: (1) z-statistics are in parentheses. (2) *** and ** indicate 1% and 5% significance levels, respectively. (3) Except
where otherwise noted, the coefficients on the same control variables as in Table 3 are included in regressions but
are omitted for the sake of brevity.

6. Conclusions and Discussion

Based on the perspective of role theory, we measure CFO role performance by or-
ganizational identification and we measure role expectation by corporate owner type,
misconduct experience, and CFO financial industry experience—to explore the role of
CFOs in corporate innovation. We obtained data of CFO organizational identification from
a survey of listed companies conducted by the China Securities Regulatory Commission
(CSRC) in 2014. Other data are from the China Stock Market and Accounting Research
(CSMAR) database.
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6.1. Findings

Our results suggest that: (1) CFO organizational identification is negatively associ-
ated with innovation output in SOEs and positively associated with innovation output in
non-SOEs; (2) corporate misconduct experience strengthens the supervisor role expectation
of the CFO and positively moderates the relationship between CFO organizational iden-
tification and innovation in SOEs; (3) CFO financial industry experience strengthens the
supporter role expectation of the CFO and positively moderates the relationship between
CFO organizational identification and innovation in non-SOEs. Our results show that CFOs
take on the supervisor role in innovation in SOEs and the supporter role in innovation
in non-SOEs.

6.2. Contributions and Implications

Our study addresses the gaps in current literature in a timely manner. First, our
study enriches the research on the executive-level influence factors on corporate innovation.
Corporate innovation has received much scholarly attention in recent years. The CEO’s
pivotal role in corporate decision-making has led to a large number of studies focusing
on the impact of CEO characteristics on corporate innovation [4–12], but few studies have
focused on CFOs. However, the differences between the roles of CEOs and CFOs result
in the proposal that the research conclusions related to CEOs cannot be directly applied
to CFOs. For example, Du et al. (2022) [12] find that CEO organizational identification
helps promote corporate innovation. In contrast, our study finds that CFO organizational
identification promotes innovation in non-SOEs and inhibits innovation in SOEs. Thus,
our study enriches, in a timely manner the research on the impact of executives’ personal
characteristics, especially organizational identification, on corporate innovation. Second,
our study enriches the research on the corporate consequences of CFOs. After the global
financial crisis in 2008, firms are paying more and more attention to risk management.
Accordingly, the position of CFOs in enterprises is growing day by day, which has received
a great deal of research attention. Empirical research has shown that CFOs can significantly
influence a firm’s accounting policies and tools [15–17], quality of internal control [18,19],
accounting information quality [20,21], financing costs [22,23], tax policy [24], social re-
sponsibility [25], and so on. With the increasing importance of corporate innovation, it is
urgent to explore the role of CFOs in corporate innovation. Our study is therefore timely in
addressing the gaps in the research on the corporate consequences of CFOs.

Our study also has the following practical implications. First, our findings indicate that
CFOs should focus their efforts according to their role expectations in different types of en-
terprises. CFOs with strong organizational identification are more committed to innovation
in non-SOEs (where CFOs play the supporter role), while the opposite holds true for CFOs
in SOEs (where CFOs play the supervisor role). CFOs with strong organizational identifi-
cation in non-SOEs, especially with financial industry experience, can participate in more
corporate innovation-related projects to better support corporate innovation. However,
CFOs with strong organizational identification in SOEs can be less involved in corporate
innovation-related projects and more invested in compliance-related work, especially in
companies with misconduct experiences.

Secondly, our findings are useful for CEOs to nominate a CFO and assign the CFO’s
work. A CEO needs to be paired with the right CFO and assign the right projects to the CFO
in order to better leverage synergies. Innovation activities are high-risk, and an aspiring
CEO should ideally be paired with a like-minded CFO to best promote corporate innovation.
However, prior research has been controversial about the risk preferences of CFOs [23,30].
Our study somewhat reconciles this controversy by finding that CFOs support innovation
in non-SOEs and inhibit innovation in SOEs. Thus, CEOs committed to innovation in
non-SOEs can nominate a CFO with strong organizational identification, especially with
financial industry experience, to assist them in driving corporate innovation. CFOs with
strong organizational identification in SOEs are not good partners for CEOs committed to
innovation. The CEOs in SOEs can place the CFO with strong organizational identification
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in more compliance-related tasks and fewer innovation-related tasks to reduce the CFO’s
inhibitions in regards to innovation.

Finally, our findings are also informative for the Chinese government in promoting
SOE reform. The current focus of SOE reform remains on ownership structure reform [78].
Our study argues that CFOs in SOEs inhibit innovation for multiple reasons, including SOE
goal diversification and a high degree of executive job stability. Therefore, for SOEs with
innovation potential, government authorities can reduce the policy burden on these SOEs,
or can implement pilot market-based hiring of executives in these SOEs, thus stimulating
innovation in these SOEs.

6.3. Limitations and Prospects

This study has limitations that provide promising directions for future research. First,
to examine what role the conscientious CFO performs in corporate innovation, we use
organizational identification to measure CFO role performance. Such a measure, while
richly supported by theory, is not meant to be a perfect measure. For example, CFOs with
strong organizational identification but weak capability do not necessarily perform well,
and conversely, CFOs with weak organizational identification but strong capability do
not necessarily perform poorly. Although we have added CFO personal characteristics
as controls in our robustness tests, the effects of measurement bias and omitted variables
cannot be completely ruled out. Therefore, future research should look for variables
that directly measure CFO role performance. Second, we use a sample of Chinese listed
companies to test our hypotheses. China is the world’s most populous country and
the world’s second largest economy, so our findings have a wide range of applications.
However, China is still an emerging market country with unique institutions and culture,
so our findings are not necessarily applicable to other countries. Future research could be
conducted across cultures to test the applicability of our findings.
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Appendix A

Table A1. Questionnaire of organizational identification.

Strongly Disagree Strongly Agree
1 2 3 4 5

When someone criticises my firm, I feel that they are criticising me
I am interested in knowing what others think about my firm

I usually use “we” to describe my firm rather than “they”
I think the success of my firm is also my own success

When someone praises my firm, I feel that they are praising me
I would feel embarrassed if my firm was covered by the media for

negative news

Based upon the factual situation of your firm and your personal views, please mark “
√

” in the appropriate spaces.
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