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Abstract

It is crucial to investigate the characteristics of digital transformation strategy
decision-making in family businesses. In this paper, the Chinese A-share listed
family enterprises on the Shanghai and Shenzhen stock markets from 2008 to 2020
are used as a sample to analyze at how the CEO source affects the enterprises’
digital transformation and how the CEO ability and family willingness affect the
boundary conditions of the decision-making. According to the findings of the
study, family CEOs are more capable of promoting the digital transformation of
family businesses. Whether it is general human capital obtained through formal
education or firm-specific human capital obtained through work experience, they
all positively moderate the relationship between family CEOs and enterprises’
digital transformation decisions. Surprisingly, family control and influence have no
moderating effect, which may be due to the superimposition of the willingness to
pursue growth, whereas the willingness to pursue transgenerational sustainability is
a negative moderator, indicating that family businesses in China are still in the early
stages of succession. This study not only uncovers the disparities in the impacts of
different types of CEOs on the digital transformation of family businesses, but also
provides empirical evidence and managerial implications for fostering the family
businesses’ digital transformation.
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Introduction

The world is going through a digital revolution; a lot of new business models in diverse
industries and markets have emerged to adapt to digital challenges (Fernandes et al.,
2022). Enterprises are the main body of the adoption of digital technology and the
transformation of results (Gu & Yuan, 2024). Digital transformation (DT) in enterprise
refers to the implementation of digital technology within an organization to enhance
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operational performance by innovating processes, products, operations, business mod-
els, and changing individual skills, leadership styles, and managerial approaches (Zop-
pelletto et al., 2023). Successful DT has been found to help improve the production
efficiency, economic profit, and market position of enterprises (Bjorkdahl, 2020).

Family firms make up two-thirds of all worldwide operations, which are domi-
nated by traditional industries and are facing the pressure of profit growth with
increasing competition. DT is gradually becoming an important breakthrough point
for improving the operational efficiency of family firms (Wu et al., 2021). However,
the current situation is that family firms appear unable to transform due to weak
capabilities, unwilling to transfer due to the high cost, or dare not to transfer due to
the long and “painful” process of transformation. The Swiss Lombard Odieyr pri-
vate bank conducted a survey in 2019 and found that more than 60% of family busi-
nesses have acknowledged the digital revolution as a result of the progression of dig-
ital technology (Xie et al., 2022). However, less than 50% of these family businesses
are ready to fully participate in digital innovation activities, and approximately 12%
of these businesses have not yet taken any action. What is the key driver family busi-
nesses to make decisions regarding their digital transformation?

Research into the DT practices of family businesses is still in its infancy, and
there is no clear consensus among the studies that have been conducted so far (Ano
& Bent, 2021; Cannas, 2021; Ceipek et al., 2021a; Cucculelli et al., 2022; Liu et al.,
2023; Soluk et al., 2021; Soluk & Kammerlander, 2021; Priigl & Spitzley, 2021;
Xie et al., 2022; Zapata-Cantu et al., 2022). Some academics argue that DT is more
likely to take place in family firms because they are more adaptable to a variety
of scenarios and can swiftly adjust to new circumstances in accordance with their
long-term vision, emotional attachment to the company (Ano & Bent, 2021), unique
dynamic capabilities (Soluk et al., 2021), internal and external network relationships
(Zapata-Cantu et al., 2022), learning mechanisms (Xie et al., 2022), and profit maxi-
mization strategy (Ferraro & Cristiano, 2021).

Another group of scholars believes that family management negatively affects the
DT of enterprises due to non-economic goals centered on the family, involvement
of family members, long-term tenure, emotional connection with existing assets,
rigid psychological models, and paternalistic decision-making models (Ceipek et al.,
2021a), and family identity and communication patterns make the convergence of
knowledge among family members across generations unfavorable to DT (Priigl &
Spitzley, 2021). Some studies believe that a lack of resources is the primary barrier
for family businesses to adopt digital technology for business model innovation (Del
Vecchio et al., 2019). Furthermore, under the guidance of the government, family
businesses may disclose more symbolic descriptions of DT than substantive invest-
ment to satisfy legal requirements while avoiding risks (Liu et al., 2023).

This paper believes that such contradictory conclusions may be due to the neglect
of the key decision-maker in the enterprise. Family businesses are highly depend-
ent on family and business leaders, and the DT of family businesses in traditionally
dominant industries is typically a top-down process launched by the top manage-
ment team (Lu et al., 2022). The key leaders’ decision-making ability and willing-
ness to support decision-making are directly related to whether or not the enterprises
are carring out digital revolution and, if so, which path to take.
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Therefore, this paper focuses primarily on the decision-making behavior of the
core position of the Chief Executive Officer (CEO), in contrast to previous research
that studied the decision-making behavior of the DT of family enterprises, which
treated enterprises and families as a whole. De Massis et al. (2021) found that fam-
ily businesses usually tend to adopt a CEO-centered executive configuration. As the
manager and operator of the enterprise, the CEO has the right to allocate enterprise
resources and make decisions and is the primary person in charge of the enterprise’s
operating results. As pointed out by upper echelons theory, the personalities and
preferences of CEOs are regarded as important factors affecting corporate strategic
decisions (Alexiev et al., 2010; Gu, 2023). The most notable feature in the appoint-
ment of CEOs between family and non-family firms is whether the position is filled
by a member of the family rather than an outsider, which will directly lead to dif-
ferences in corporate strategic decision-making (Miller et al., 2014). Therefore, the
first question to be answered in this study is: Can family CEOs be more capable of
promoting the DT of businesses?

In conjunction with the decision-making framework of the family business abil-
ity-willingness paradox, this paper further explores the boundary conditions of the
CEO’s decision-making of DT by using the CEO human capital as a proxy for the
CEO ability and the pursuit of SEW as a proxy for family willingness. On the one
hand, the CEO’s personal skills acquired through formal education or firm-specific
tacit knowledge represent his/her ability to accept innovative ideas and activities
and to process complex information, which can help he/she seize the opportunities
brought by the digital era. On the other hand, it is well known that the decision-
making process of family businesses often uses non-economic goals such as soci-
oemotional wealth (SEW) as a reference point. Investment in high-risk projects, like
enterprise DT, responds quite differently depending on whether one prioritizes the
short-term dimension of SEW, focused on corporate control and influence, or the
long-term dimension, focused on transgenerational sustainability.

Therefore, this paper aims to analyze the impact of the CEO source on the DT of
enterprises, by further analyzing the moderating effect of the CEO ability and family
willingness. To this end, we adopt the upper echelons theory, the SEW theory and
a theoretical framework based on the ability-willingness paradox, taking A-share
listed family enterprises in China’s Shanghai and Shenzhen stock markets from 2008
to 2020 as a sample. This study enriches the exploration of the antecedents of the
family firms’ DT strategy and contributes to a better understanding of the compli-
cated interaction between family business features and DT decision-making.

Theoretical framework and research hypothesis
Family CEO and digital transformation
One of the biggest obstacles facing traditional family businesses is DT, which is

essentially a corporate entrepreneurship activity since it entails a fundamental
shift in the way businesses create value (Corvello et al., 2022). Because of the
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non-linearity, duration, and uncertainty, DT is more challenging for businesses
to forecast the return on their investments (Nambisan et al., 2019), which makes
the DT of enterprises often accompanied by high risks. High levels of techni-
cal integration skills are necessary for DT, and organizational alignment may
face major difficulties due to language, technology, and approach asynchronies
(Horvath & Szabd, 2019). Faced with such a high-risk investment, family busi-
nesses often fall into the “ability-willingness” paradox (De Massis et al., 2015).
On the one hand, they are more risk-averse and conservative in their investment
strategies. On the other hand, family businesses own a unique bundle of resource
capacities formed by the interaction of family members, family, and enterprise
in the decision-making process. A recent study found that family businesses are
better able to deal with the complexity and risk of DT because of their distinc-
tive knowledge utilization, risk management, and marketing capabilities. This
allows them to better meet the ever-evolving needs of consumers in the digital
era and boosts the likelihood that businesses will adopt digital business models
(Soluk et al., 2021).

Although family businesses are considered to have a strong ability to transform,
whether the decision-making can be implemented depends on the extent to which
the core executives can drive this ability. Family CEOs, whether the original
CEO or his or her direct descendant, have an inherent advantage over their non-
family counterparts because of their access to intangible assets like family tacit
knowledge and social capital (Yang et al., 2021). Because of their one-of-a-kind
learning and knowledge management mechanism (Chirico & Nordqvist, 2010),
it is better equipped to integrate a wide range of resources, both internal and
external to the family or organization, to swiftly adapt to shifting conditions. At
present, the digital economy era of “winner takes all” is reshaping the market
competition pattern. Once the market opportunities and competitive advantages
brought about by DT are identified, driven by a strong sense of family mission,
psychological belonging, and organizational identity, the family CEO can drive
relevant capabilities and quickly form a consensus among the company to achieve
high pragmatism, formulate appropriate digital strategies (Ano & Bent, 2021),
and allocate resources to relevant areas.

Furthermore, family CEOs are often long-term oriented in the decision-mak-
ing process, have strategic thinking, and set goals for the future; that is, they are
more forward-looking (Kelleci et al., 2019), and they are more tolerant of DT
failures (Duran et al., 2016). The key to a firm’s future competitive advantage
in today’s digital economy is its ability to undergo DT. For businesses, it really
is a matter of survival. Family CEOs who bear the pressure of transgenerational
sustainability and long-term prosperity are more likely to implement DT.

Based on the evidence presented above, this study suggests Hypothesis 1:

H1: Compared to professional managers, family CEOs are better equipped to
advance the DT of businesses.
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The moderating effect of CEO ability

Corporate DT is also limited or supported by the CEQ’s personal capabilities.
According to human capital theory and upper echelons theory, the CEO’s knowl-
edge, skills, and professional experience—that is, human capital attributes—are
directly related to the CEQ’s risk attitude, cross-functional communication ability,
and stance on resource acquisition and allocation (Ferreira & Sah, 2012), which in
turn affects strategic decision-making. Human capital includes the formal education
received before work and the formal or informal on-the-job training received after
work. Usually, the former is called general human capital, and the latter is called
firm-specific human capital. In this paper, we use the CEO education levels as a
proxy for general human capital and the work experience in the current enterprise as
a proxy for firm-specific human capital.

A CEO with more education has more curiosity, is more willing to make risky
choices, and is more willing to accept innovative technology and business ideas,
as well as invest more in innovation (Sarto & Saggese, 2022). Under the influence
of the digital economy, the profound knowledge accumulation, broad vision, and
higher comprehensive quality of highly educated CEOs will enable them to perceive
the benefits of enterprise DT in terms of manufacturing operation enhancement,
business process simplification, and data-driven decision-making. CEOs could then
evaluate and rebuild the information and resources inside and outside the organiza-
tion and make strategic decisions appropriate for the development of the enterprise,
all while navigating a complicated and highly competitive market.

Based on the above analysis, this paper proposes Hypothesis 2a:

H2a: The CEQO’s general human capital positively moderates the relationship
between the family CEO and the decision-making of the enterprise’s DT.

As a CEO gains more work experience, he or she begins to acquire firm- and indus-
try-specific expertise—a form of human capital that is inseparable from the context
in which the business operates and that will ultimately result in an improvement in
the performance of the company (Foss et al., 2007). An internally promoted CEO
is more familiar with the organizational structure, culture, and resources, as well as
the external competitive environment in which the firm operates, in comparison to
an airborne CEO. As a result, an internally promoted CEO, regardless of whether it
is a family CEO or a non-family CEQ, is able to better integrate internal capabili-
ties to match external opportunities (Boling et al., 2016). Internally promoted CEOs
have more advantages in acquiring tacit knowledge of the enterprise, can use existing
resources more effectively, choose a transformation path that suits the firm’s situation,
and ensure that the DT is better aligned with the existing capabilities.

Additionally, internally promoted CEOs tend to have close relationships with
the company’s major stakeholders and are less likely to encounter resistance from
the existing executive team. If a CEO who was promoted from within has extensive
expertise in a family business, he or she may even collaborate with members of the
ruling family. Even if they are not connected by blood, in Chinese culture, he or she
is regarded as the “family” of the “real controller” to a certain extent (Yeh & Liao,
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2021). In this situation, internally promoted CEOs are frequently shielded by the
governing family, giving them an advantage over externally airborne CEOs when it
comes to driving family-specific assets. Even if their high-risk projects fail, inter-
nally promoted CEOs are not sacked immediately either.

Based on the above analysis, this paper proposes Hypothesis 2b:

H2b: CEO firm-specific human capital positively moderates the relationship
between the family CEO and the decision-making of the enterprise’s DT.

The moderating effect of family willingness

Another restriction for enterprises to carry out DT is the willingness of the fam-
ily. One of the most notable characteristics of the strategic decision-making of fam-
ily enterprises, according to the SEW theory, is that non-financial benefits such as
SEW are used as reference points, and the willingness to pursue SEW will lead to
special family-oriented behaviors in enterprises (De Massis et al., 2014). The CEO’s
allocation of personal and corporate resources and competencies is closely tied to
the family’s willingness.

The scope and depth of SEW span many dimensions (Berrone et al., 2012). The
theory’s connotation has been continually enriched and developed since it was first
proposed by Goémez-Mejia et al. (2007) and now includes such concepts as fam-
ily control and family influence, family members and corporate identity, binding
social relations, emotional dependence of family members, family inheritance across
generations, family image and reputation, etc. Several academics have defined the
various aspects of SEW. The underlying family willingness can be roughly split
into two groups: (1) short-term SEW dominated by family control and influence,
and (2) long-term SEW dominated by family intergenerational sustainability. This
paper mainly examines two types of family willingness: family control and influ-
ence and family transgenerational sustainability. Zhu and Zhou (2016) believe that
family control intention measures short-term SEW, while family inheritance inten-
tion measures long-term SEW.

Whether the CEO has a kinship relationship with the controlling family, and how
close the kinship relationship is, fundamentally determines the degree of his/her per-
sonal willingness to pursue SEW. The high level of trust, reciprocity, and closeness
among family members with kinship relationships (Lumpkin et al., 2008) makes
family members deeply influenced by family values, culture, etc., and then forms a
common vision and goal. Therefore, family members are more likely to consistently
practice SEW.

When the family pursues short-term SEW on the dimension of corporate
control and influence, the firm tends to show a tendency to avoid risks, thereby
avoiding high-risk investment decisions (Ceipek et al., 2021a). DT is a disrup-
tive change in enterprise organizational structure, business model, products and
services, business processes, etc. It has the characteristics of large capital invest-
ment, non-linear development of the project process, and high uncertainty of pro-
ject return (Schneider, 2018; Nambisan et al., 2019).
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Family businesses often face financial and human resource constraints (Ano
& Bent, 2021). To successfully implement DT, there is a potential need for ongo-
ing external financing and the entrance of strategic partners, which may lead
to the dilution of controlling family equity. Then the power of control falls to
others. Secondly, with the advancement of the DT of enterprises, the organiza-
tional governance structure will change from bureaucracy to flattening, which
will allow the executive team to decentralize and enterprises to make more bot-
tom-up decisions (Volberda et al., 2021). The decision-making pattern may be
the concentration of power in the hands of a small number of digitally skilled
professionals (Nell et al., 2021), which will challenge the control of the family.
In addition, employees may feel threatened by a flat and decentralized organiza-
tional structure because it could lead to the elimination of the position of middle
management (Ceipek et al., 2021a). Staff who have grown up in the company, or
“members,” have a special connection to the organization and may be resistant to
change because of the digital revolution.

Based on the above analysis, this paper proposes Hypothesis 3a:

H3a: Short-term SEW negatively moderates the relationship between family
CEOs and the decision-making of enterprises’ DT.

The family firm is more likely to prioritize the company’s long-term survival
and growth when the family is committed to long-term SEW, such as intergen-
erational sustainability (Miller et al., 2014). On the one hand, in the digital econ-
omy era of “winner takes all,” the DT of organizations has become the key to
achieving a competitive advantage in the future, which is vital to the survival of
enterprises. In order to maintain an edge in a competitive market, businesses need
to focus on their customers, embrace digital technology to enhance their offer-
ings, and be willing to adapt their business models frequently to meet the shift-
ing demands of their clientele. On the other hand, the decision-making of family
businesses is very congruent with the core ideals of DT, such as “openness” and
“flexibility.” Present studies have demonstrated that successful DT will change
the existing business model, improve corporate governance, considerably reduce
business risks, boost its own competitive advantage, and then improve corporate
performance (Vial, 2019). The ruling family has shown a strong enthusiasm for
DT, and the current era is one in which the DT of businesses is helpful to the
long-term orientation of family development.

Based on the above analysis, this paper proposes Hypothesis 3b:

H3b: Long-term SEW positively moderates the relationship between family
CEOs and the decision-making of enterprises’ DT.

Through the above analysis, the theoretical framework of this study is obtained,
as shown in Fig. 1.
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Fig. 1 Theoretical framework

Empirical strategy
Data sources

The family business studied in this paper is defined as having, in addition to the
actual controller, at least one relative family member who holds shares, manages,
or controls the listed company or the controlling shareholder company. Due to the
availability of data, this paper selects the A-share-listed family enterprises in Chi-
na’s Shanghai and Shenzhen stock markets from 2008 to 2020. Due to different
accounting treatments, we have deleted the samples that are marked special treat-
ment, including *ST, S, S*ST, and SST, as well as those that belong to the finan-
cial industry. We have also deleted samples with missing observations and samples
with abnormal indicators. Finally, this paper obtains 9014 year-firm observations.

The DT data in this paper uses the DT index measured by Guangdong Univer-
sity of Finance. This index refers to the method of Wu et al. (2021), which has
been well used in the present research. Artificial intelligence (Al), big data (BD),
cloud computing (CC), blockchain (Blockchain), and digital technology applica-
tion (DTechApplication) are just the five dimensions tracked in the annual reports
of publicly traded firms. The first four dimensions make up the backbone of a com-
pany’s DT’s technical architecture. The first four dimensions are the core underly-
ing technical architecture of the enterprise’s DT. Compared with a dummy variable
to measure whether an enterprise is undergoing DT, the measurement of word fre-
quency is feasible and scientific, and can reveal the strength of the enterprise’s DT.
The CEO’s individual characteristics, family characteristics, and corporate financial
data are second-hand data from the China Stock Market & Accounting Research
Database (CSMAR).
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In addition, to avoid the impact of extreme values on the empirical results, this
paper performs winsorize processing on all continuous variables at the 1% and
99% quantiles.

Variable specification

Dependent variable This paper sums up the number of digital-related word fre-
quencies in the five dimensions as a measure of the overall level of the DT of the
enterprise and performs logarithmic processing.

Independent variable There is a wide variety of executive roles inside various
organizations. In this article, CEO refers to the chief executive officer, general man-
ager, or president of the listed company as detailed in the annual report. The value is
1, if the CEO is a family member, and O otherwise.

Moderating variable-CEO ability Following Ceipek et al. (2021b), this paper uses
the CEO human capital as a proxy for the CEO ability. The CEO’s human capi-
tal attributes will have an impact on the company’s long-term strategic planning.
In general, a person’s ability to absorb and rebuild the information and resources
inside and outside the firm and to make strategic decisions for business develop-
ment improves in proportion to the number of years of schooling they have com-
pleted. In addition to formal education, the CEO’s job experience is firm-specific
human capital. CEOs have amassed a wealth of tacit knowledge crucial to running
their businesses, including information about the company’s stakeholders, operat-
ing mechanisms, internal resources, etc., all of which contribute significantly to the
development of competitive advantages for their respective companies. Therefore,
this paper divides the CEO ability into general human capital and firm-specific
human capital. The former is measured by the CEO’s educational background, and
the latter is measured by whether the CEO is promoted internally.

Moderating variable-family willingness Referring to Zhu and Zhou (2016), this
paper uses the proportion of family members involved to measure the willingness of
family control and influence; whether the family business is in the intergenerational
inheritance stage is used to measure the willingness of transgenerational sustainabil-
ity. This paper believes that the participation of second-generation members in busi-
ness management reflects the enterprise entering the inheritance stage, and this is
recorded as 1, otherwise it is 0 (Huang et al., 2018).

Control variable Referring to the research of Wang and He (2020), this paper con-
trols the CEQO’s personal characteristics such as tenure, gender, age, sharehold-
ing ratio, and concurrent position. Referring to Ceipek et al. (2021a); Soluk et al.
(2021), this paper controls the variables at the firm level, such as firm size, firm
age, firm performance, enterprise innovation ability, firm capital intensity, and
firm leverage. We also control corporate governance variables such as the devia-
tion in ownership and control ratios and equity balance. Finally, year dummy
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variables, industry dummy variables, and province dummy variables are added to
control the influence of different years, industries, and regions. Table 1 gives the
specific variable descriptions.

Model specification

Due to the significant right-biased characteristics of enterprise DT, this paper uses
the Tobit model to empirically test the impact of family CEOs on enterprise DT. The
specific form of the model is as follows:

InDT;; = o + a; FamilyCEO;, + a,control;, + €;, (D

where InDT;, is the DT level of firm i in year t; FamilyCEO;, is the core independent
variable, that is, whether the CEO is a family member; control,, is the control vari-
able listed in Table 1, which also includes year, industry and province dummy vari-
ables, ¢, is the error term.

In order to test the moderating effect of CEO ability and family willingness, this
paper constructs the following model:

InDT;, = By + ) FamilyCEO; + p,FamilyCEQ; *CEOabililty; + ;CEOability; + ycontrol;, +¢;  (2)

InDT;; = v, + v, FamilyCEO; + y,FamilyCEO; *willingness; + y;willingness; + y,control;, + €;, 3)

where CEO abililty;, represents CEO ability of firm i in year t, including general human
capital (GMDegree) and firm-specific human capital (AsGManPattern); willingness;,
represents family willingness of firm i in year t, including family control and influence
(FamRatio) and transgenerational sustainability (ManGenerations). Other variables are
the same as model (1).

Empirical results
Descriptive statistics

Table 2 displays the descriptive statistics of the main variables. The results show:
(1) DT can take on a value between O and 7.111, with an average of 2.790. The
degree of DT of listed family enterprises in China varies greatly, and the level is
generally low. (2) The average value of Family CEO (FamilyCEO) is 0.671, indi-
cating that the CEOs of listed family enterprises in China are mainly held by fam-
ily members, accounting for 67.1%; (3) The average value of CEO general human
capital (GMDegree) is 3.304, and the average value of CEO firm-specific human
capital (AsGManPattern) is 0.924, indicating that the average education level of the
CEOs of listed family enterprises in China is a bachelor degree or above and that
92.4% of the CEOs are promoted through internal promotion; (4) The average value
of family control and influence willingness (FamRatio) is 0.226, and that of family
transgenerational sustainability willingness (ManGenerations) is 0.231. It shows that
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Table 2 Descriptive statistics

VarName Obs Mean SD Min Median Max

InDT 9014 2.790 1.327 0.000 2.773 7.111
FamilyCEO 9014 0.671 0.470 0.000 1.000 1.000
GMDegree 9014 3.304 0.939 1.000 3.000 5.000
AsGManPattern 9014 0.924 0.265 0.000 1.000 1.000
FamRatio 9014 0.226 0.106 0.053 0.214 0.529
ManGenerations 9014 0.231 0.422 0.000 0.000 1.000
GManSer 9014 4.194 3.080 0.060 3.490 13.581
GMGender 9014 0.907 0.291 0.000 1.000 1.000
GMAge 9014 48.894 7.254 31.000 49.000 66.000
HdirProp 9014 11.504 15.484 0.000 3.000 58.660
ConcurrentPosition 9014 0.425 0.494 0.000 0.000 1.000
SeparationRate 9014 0.918 0.149 0.372 1.000 1.000
BalancelIndicators 9014 0.846 0.616 0.059 0.687 2.962
size 9014 21.602 0.957 19.831 21.486 24.407
rdintensity 9014 0.048 0.040 0.001 0.039 0.238
capitalintensity 9014 0.061 0.051 0.001 0.047 0.251
firmage 9014 15.910 5.519 3.759 15.726 29.962
Growth 9014 0.188 0.321 -0.421 0.139 1.703
Profit 9014 0.051 0.056 -0.212 0.050 0.211
DOA 9014 0.343 0.178 0.042 0.328 0.781

the level of family involvement of executives and boards of directors in listed family
enterprises in China is relatively low, and only 23.1% of the enterprises have entered

the succession stage.

Table 3 shows the correlation coefficients of dependent variables, core independ-
ent variables, and moderating variables. The results show that: (1) The maximum
value of the correlation coefficient is the coefficient between family control and
influence willingness and family CEO, which is 0.504, which is less than 0.8. It
can be considered that there is no multicollinearity between variables; (2) the family
CEO and CEO general human capital are significantly positively correlated with the

Table 3 Correlation coefficients of the main variables

InDT FamilyCEO GMDegree AsGManPattern FamRatio ManGenerations
InDT 1
FamilyCEO 0.052%** |
GMDegree 0.123%%* -0.033*** ]
AsGManPattern  -0.024%**  (0.234%** -0.108*** ]
FamRatio -0.016 0.504%%* -0.083***  (.150%**
ManGenerations -0.014 0.159%** 0.024** -0.009 0.127*** ]

wxxp< 0.01; #¥p< 0.05; *p<0.1
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level of the enterprises’ digitalization, while the CEO firm-specific human capital
shows a significant negative correlation. However, family control and influence and
family transgenerational sustainability willingness are not statistically related to the
level of the enterprise’s digitalization.

Regression result

The effects of family CEOs on businesses’ DTs are shown in Table 4. Stata 16 SE
is used for all estimations, and robust standard errors are used to control for hetero-
scedasticity in all regressions. Columns (1) to (5) present the results of the hypoth-
esis H1 with different control variables. All the coefficients of FamilyCEO are posi-
tive at a significance level of 1% or 5% (column 3). We use the results for analysis
because all the control variables are listed in column 5. According to the result
f =0.1144 and p < 0.001, it indicates that family CEOs can significantly promote
the DT of enterprises, and hypothesis H1 is verified.

Table 5 shows the regression results of the moderating effect of family CEO abil-
ity and family willingness on the DT of enterprises. Column (1) represents the mod-
erating effect of the CEO’s general human capital. In column (1), the coefficient
of FamilyCEO * GMDegree is 0.0498 and positive at the 10% significance level,
indicating that the CEQO’s general human capital positively moderates the relation-
ship between family CEOs and the enterprises’ DT decisions, and the hypothesis
H2a is verified. Column (2) represents the moderating effect of CEO firm-specific
human capital. The coefficient of is 0.1715 and positive at the 10% significance
level, indicating that the CEO’s firm-specific human capital positively moderates
the relationship between the family CEOs and the enterprises’DT decisions, and
the hypothesis H2b is verified. Column (3) is the moderating effect of family con-
trol and influence willingness. FamilyCEO * FamRatio has a coefficient of 0.0543,
but it is not statistically significant, therefore H3a cannot be verified. Column (4) is
the moderating effect of family transgenerational sustainability. The coefficient of
FamilyCEO * ManGenerations is -0.1565 and negative at the 5% significance level,
which is contrary to hypothesis H3b.

To confirm the accuracy of the findings, this paper uses two methods for robust-
ness checks. First, by using propensity score matching (PSM) to mitigate the effects
of bias in sample selection, and second, by employing alternate measures of DT as
proxy variables for the explanatory factors, measurement bias can be mitigated.

PSM results. This study finds a control group identical to the treatment group for
pair analysis, lessens the effect of control variables and other observable factors on
treatment variables, and reduces endogeneity using the PSM approach. First, using
the logistic model, the independent variable FamilyCEO (1 =family CEO, 0 =non-
family CEQ) is regressed on the control variables; next, three matching approaches
are used: 1:1 and 1:3 nearest neighbor matching and kernel matching; Finally, the
average treatment effect (ATT) estimates the impact of family CEOs on corporate
DT. Table 6 provides PSM ATT results. The 1:1 matching result reveals the ATT
average treatment effect after matching is 0.1857, the 1:3 matching result is 0.1663,
and the kernel matching result is 0.1590. All three are significant at the 1% level.
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Table 4 The impact of family CEOs on digital transformation of enterprises

1) 2) 3) (C)) )
VARIABLES InDT InDT InDT InDT InDT
FamilyCEO 0.1558%#* 0.0715%#* 0.0739%* 0.1232%%% 0.1144%%%
(0.0315) (0.0244) (0.0327) (0.0377) (0.0371)
GManSer 0.0329%#%* 0.0316%** 0.0196%%#*
(0.0039) (0.0039) (0.0040)
GMGender -0.0146 -0.0177 -0.0344
(0.0385) (0.0386) (0.0383)
GMAge -0.0042%#* -0.0036* -0.0044%*
(0.0017) (0.0019) (0.0019)
GMDegree 0.078 1%k 0.0761 % 0.0578%**
(0.0127) (0.0127) (0.0126)
HdirProp -0.0007 -0.0007 0.0006
(0.0009) (0.0009) (0.0009)
AsGManPattern -0.0297 -0.0244 0.0307
(0.0465) (0.0465) (0.0461)
ConcurrentPosition -0.0260 -0.0362 -0.0254
(0.0334) (0.0341) (0.0337)
FamRatio -0.4203 %% -0.1203
(0.1275) (0.1276)
ManGenerations 0.0158 -0.0117
(0.0319) (0.0315)
SeparationRate -0.0935
(0.0809)
Balancelndicators 0.0209
(0.0184)
rdintensity 3.0036%#*
(0.3726)
capitalintensity -0.7953***
(0.2330)
size 0.18497%##
(0.0156)
firmage -0.0024
(0.0024)
Growth 0.13971 %%
(0.0409)
Profit 0.2797
(0.2248)
DOA -0.0505
(0.0837)
Constant 2.6651%#* 0.1000 0.0905 0.1200 -3.5074%%*
(0.0262) (0.2380) (0.2629) (0.26438) (0.4189)
Year Control Control Control Control
Industry Control Control Control Control
Province Control Control Control Control
Observations 9,014 9,014 9,014 9,014 9,014
2 0.001 0.159 0.164 0.164 0.172

Robust standard errors in parentheses ***p<0.01; **p<0.05; *p<0.1
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Table 6 PSM results

LnDT 1:1 neighbor matching 1:3 neighbor matching Kernel matching

ATT t-value ATT t-value ATT t-value
Unmatched 0.1474 k% 4.96 0.1474%%%* 4.96 0.1474%*%* 4.96
Matched 0.1857 *** 4.65 0.1663*** 4.84 0.1590%** 5.09

#xp< 0.01; #¥p<0.05; *p<0.1

Family CEOs outperform non-family CEOs in DT. After accounting for sample
selection bias, the results remain robust.

Alternative Measures for Enterprise DT. Using the measurement of DT of listed
companies in the CSMAR database as a substitute proxy for the independent vari-
able, the results are shown in Table 7. The CSMAR database also measures word

Table 7 The impact of family CEOs on digital transformation of enterprises

1 2 3) C)) (5)
VARIABLES InDT InDT InDT InDT InDT
FamilyCEO 0.3004***  0.0677 -0.0728 0.3435%%* 0.3016%**
(0.0543) (0.1454) (0.1427) (0.0937) (0.0586)
FamilyCEO * GMDegree 0.0704*
(0.0407)
FamilyCEO * AsGManPattern 0.4112%%*
(0.1449)
FamilyCEO * FamRatio -0.2422
(0.4383)
FamilyCEO * ManGenerations -0.0050
(0.0995)
GMDegree 0.0211 0.06927%%**
(0.0351) (0.0192)
AsGManPattern -0.1653**  -0.2728%**
(0.0686) (0.0788)
FamRatio -0.4895 -0.6750%*
(0.3913) (0.1903)
ManGenerations -0.2468***  -(.2442%%%*
(0.0472) (0.0847)
Control variables Control Control Control Control Control
Year Control Control Control Control Control
Industry Control Control Control Control Control
Province Control Control Control Control Control
Observations 9,014 9,014 9,014 9,014 9,014
2 0.186 0.186 0.186 0.186 0.186

The digital transformation is measured by CSMAR. Detailed regression results for the control variables
can be obtained from the authors if required

Robust standard errors in parentheses ***p<0.01; **p<0.05; *p<0.1
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frequency for DT, as described above. The caliber of subdivision indicators overlaps
with that of Guangdong University of Finance, but they are not completely consist-
ent. The correlation coefficient between the two measurements is 0.8050. Column
(1) shows that the coefficient of FamilyCEO is 0.3004, which is significant at the 1%
level, which indicates that family CEOs can significantly promote the DT of enter-
prises. Column (2) shows that the coefficient of FamilyCEO x GMDegree is 0.0704,
and it is significant at the 10% level, which indicates that CEO general human capi-
tal can positively moderate the relationship between family CEO and enterprise DT
decisions. Column (3) shows that the coefficient of FamilyCEO % AsGManPattern
is 0.4112, which is significant at the 1% level, which indicates that the CEO’s firm-
specific human capital can positively moderate the relationship between family
CEOs and enterprise DT decisions. Columns (4) and (5) show that the coefficients
of FamilyCEO % FamRatio and FamilyCEO % ManGenerations are not statistically
significant. Except for the results in column (5), other results show strong robust-
ness. The sign of the moderating effect of family inheritance willingness is consist-
ent with the above but not significant.

Discussion
Theoretical implications

Without a doubt, DT is the primary tactic used by family businesses to maintain their
competitive advantages and generate revenue in the upcoming wave of industrial trans-
formation. However, family businesses still implement DT in relatively small amounts.
Although existing studies have made efforts to investigate the driver of DT in family
businesses (Ano & Bent, 2021; Ceipek et al., 2021a; Liu et al., 2023; Soluk et al.,
2021; Priigl & Spitzley, 2021; Xie et al., 2022; Zapata-Cantu et al., 2022), most of
them start from the enterprise or family, ignoring the role of individual heterogeneity
of core executives in corporate strategic decision-making. This study uses the A-share
listed family enterprises in China’s Shanghai and Shenzhen stock markets from 2008
to 2020 as a sample to empirically study the impact of family CEOs on the implemen-
tation of DT in enterprises and explore the boundary conditions for decision-making
from the perspectives of CEO ability and family willingness.

We find that family CEOs can drive the DT of organizations more than profes-
sional CEOs, contrary to the beliefs of Ceipek et al. (2021b), who found that fam-
ily-managed companies would be harmful to exploratory IoT innovation due to risk
aversion. Family firms can effectively control the innovation process and have tacit
knowledge such as unique corporate external network connections, human capi-
tal, and routines, allowing them to invest less in innovation than non-family firms
while producing significantly more (Duran et al., 2016). Our results indicate that
this finding holds true for the DT of enterprises as well (Soluk et al., 2021). And the
family CEO’s intimate familiarity with the business, its culture, and its tacit knowl-
edge will improve resource allocation and coordination during the DT process (Le
Breton-Miller & Miller, 2015). Furthermore, family CEOs are extremely unlikely to
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be replaced due to bad performance, which may lead to a heightened motivation to
expand the business (Miller et al., 2011). In the era of the digital economy, obtaining
a competitive edge and attaining long-term success depend on the extent to which
businesses have undergone a DT.

The relationship between family CEOs and DT is positively moderated by CEOs’
ability generated from general and firm-specific human capital. CEOs with more
education correlates to a greater capacity for processing, absorbing, and integrating
new information (Kato et al., 2015). This is especially important in today’s highly
uncertain business environment, where traditional enterprises need to maintain their
competitive advantages through strategic transformation (Hu et al., 2022). Highly
educated CEOs are better able to understand and grasp the latest trends and tech-
nologies of the digital age, perceive the importance of digital technology to the
strategic transformation of enterprises, and make informed decisions. Internally pro-
moted CEOs have relatively rich knowledge of family business culture, routines, and
stakeholders, but due to the natural emotional connection between family members
and the family, the degree of accumulation of relevant tacit knowledge is higher for
external CEOs (Duran et al., 2016). As a result, the family CEO is in a stronger posi-
tion to utilize the company’s in-house resources to recognize DT possibilities, make
strategic decisions in line with those prospects, and implement resource allocation
and restructuring (Soluk et al., 2021).

The moderate effects of family willingness are complex. It is not statistically signifi-
cant. One possible explanation is that a family business’s primary objective of keeping
family control is layered with a strong desire for business success (Miller et al., 2011).
When the business cannot maintain growth, the willingness of the family to control and
influence cannot be realized. The family CEO is responsible for the success or failure of
the family and for the longevity of the enterprise. It is possible that, for now, the com-
pany’s desire to expand will take priority over the family’s desire to maintain control.

The moderate effect of family transgenerational sustainability is contrary to
assumptions. A possible explanation is that this study does not differentiate between
the stages of inheritance but rather checks if a second generation is involved. Even
though the engagement of the second generation represents the enterprise’s readi-
ness to inherit over the long term, several studies have demonstrated that the ven-
ture capital of firms at various stages of succession exhibits distinct features. Due
to paternalism, in the initial phase of inheritance, to establish the authority of the
second generation and set the way for a smooth succession, the parents will allocate
more innovative resources to low-risk areas to balance short-term performance with
long-term planning. In the later stages of succession, after the legitimacy of the suc-
cessor has been established, companies examine longer-term strategic choices (Zhu
et al., 2021; Grundstrom et al., 2012). Currently, most listed family businesses in
China are still led by their founders, and there are very few businesses in the final
phase of inheritance. To evaluate the willingness to inherit, it may be essential to
further split the inheritance phases.

The DT of traditional enterprises is often carried out from top to bottom, and the role
of the core leaders of enterprises is crucial. This paper focuses on the characteristics
of whether a family member holds the core executive position of the CEO as an entry
point and provides new ideas for a better understanding of the DT behavior of family
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enterprises. Previous research has yielded contradictory results about whether family
businesses are better suited for DT, and it is possible that this is because the distinctive
decision-making method of family businesses has been disregarded (De Massis et al.,
2014). Therefore, this paper considers the CEO’s individual ability and the family SEW’s
willingness to pursue a unified analysis framework, investigates the boundary conditions
for family CEOs to make DT decisions, and offers new empirical evidence and under-
standing for the analysis and comprehension of the differences in existing conclusions. It
also enriches the research on the influence of family members on the DT of enterprises.

Managerial implications

The conclusion of this paper draws on various managerial implications for DT in
family businesses. First, the results show that family CEOs are more able to promote
the digital transformation of family enterprises compared with non-family CEOs.
Family tacit knowledge and less pressure to perform in the short term are key factors
that make family CEOs more inclined to implement DT. To make full use of fam-
ily knowledge and professional managers’ ability to launch DT, the family business
should work to build the cultural identity and psychological belonging of profes-
sional managers within the family business. Meanwhile, the family firm needs to
allow for some trial and error on the part of its professional management to reduce
its shortsighted decision-making behavior.

Second, the results show that the impact of the family CEO’s advocacy for DT
grows in tandem with the CEQO’s personal ability. For family businesses, it is neces-
sary to select “talented” individuals as much as possible, no matter whether a family
CEO or a non-family CEO. And it is best to be polished and experienced in different
positions within the firm. Personal skills or firm-specific tacit knowledge help him/
her to accept innovative ideas and activities, process complex information, and seize
opportunities brought about by the digital age.

Third, the willingness to inherit is a negative moderator. Family businesses in China
have just entered the initial stage of inheritance. Family intergenerational inheritance
and corporate transformation strategies are two major challenges that family busi-
nesses face at the same time. Reasonable planning and the allocation of resources to
appropriate fields will promote the longevity of the enterprise. Policymakers can enact
targeted interventions to help family businesses prepare for DT and intergenerational
inheritance. For example, a government could help build an advisory board to provide
talent support, DT consulting services, family governance consulting, and heritage
counseling, which would better equip family businesses to integrate a wide range of
resources, both internal and external to the family or organization, to implement DT.

Limitations and future research directions
Although this study provides an in-depth discussion of the DT behavior of enter-

prises by different types of CEOs, there are still the following limitations: (1) It
only distinguishes whether the CEO is a family member or not. In fact, even if the
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family member is the CEO, the founder and other member CEQs, or the relationship
between the core family members, it will affect their decision-making behavior. In
the future, different family member traits can be further explored; (2) This study
only investigates the moderating effect of the CEO’s personal ability. The interaction
between family ability and enterprise ability can be further explored in the future.
(3) It only examines whether the family has the willingness to inherit and does not
distinguish the inheritance stages. Different inheritance stages will affect the innova-
tion resource allocation of family enterprises, and further exploration is necessary.
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