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Abstract
Drawing on socioemotional wealth perspective and agency theory, this paper holds that
lone-founder firms tend to engage more actively in R&D projects than do family-
controlled firms involving multiple family members as owners, while family ownership
structure moderates that effect. Using a large sample of 5808 firm-year observations in
China, the study found that lone-founder firms do more R&D than family-controlled
firms, though the positive effect is less pronounced when founder’ ownership is higher
and more pronounced when the divergence between founders’ ownership and control
(resulted from pyramidal structures) is higher. These findings indicate that properties of
family ownership structure, and particularly pyramidal ownership structure, are impor-
tant contingencies of family firms’ R&D decisions. This yields implications for family
business and researchers, as well as policymakers seeking to encourage innovativeness
in the large family business sector.
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How innovative are family firms, and are some types more innovative than others? These
are key questions (Liu, Chen, &Wang, 2017) not only because of the importance of family
firms to the world’s economy (Carney, 2005;Memili, Fang, Chrisman, &DeMassis, 2015),
but also due to concerns about family firm risk aversion and a purported lack of commitment
to innovation (Chen & Hsu, 2009; Hiebl, 2013). The answers are also vital given the
importance of innovation to the competitiveness and growth of firms (Ahlstrom, 2010;
Griffith, Redding, & Van Reenen, 2004; Muñoz-Bullón & Sanchez-Bueno, 2011). Re-
searchers, managers, and policymakers alike are thus concerned with the management of
family business and particularly the key drivers of innovation in those firms (Perri &Peruffo,
2017; The Economist, 2009).

In examining family business and innovation, past research has suggested that family
ownership and its level of active involvement in management are major factors impacting
firm innovativeness (Daspit, Chrisman, Sharma, Pearson, &Mahto, 2018; Muñoz-Bullón &
Sanchez-Bueno, 2011; Sciascia, Nordqvist, Mazzola, & Massis, 2015). Yet findings on
family business and innovativeness have proven to be mixed (Block, 2012; Bloom, Sadun,
&VanReenen, 2015; Chrisman&Patel, 2012; Kim, Kim,&Lee, 2008; Llach&Nordqvist,
2010). Researchers have gradually reached a consensus that family firms are not homoge-
nous (Fang, Siau,Memili, &Dou, 2019) and differ from one another in several ways such as
in top management organization, ownership structure and governance (Cannella, Jones, &
Withers, 2015; Miller & Le Breton-Miller, 2011; Miller, Le Breton-Miller, & Lester, 2011),
whichmay be amajor reason for themixed findings. Therefore, research is needed to explore
important factors that contribute to the heterogeneity in family business population (Chua,
Chrisman, Steier, & Rau, 2012; Fang, Kotlar, Memili, Chrisman, & De Massis, 2018).

In this study, we focus on the different types of owners of family firms and examine
this as a key factor in shaping family firms’ innovation strategies (Cannella et al., 2015;
Miller & Le Breton-Miller, 2011; Miller et al., 2011), and how this also can help
reconcile mixed findings on the innovativeness of family firms. Scholars have long
focused on Jensen and Meckling’s (1976) agency framework to argue that family firms
may engage in more R&D activities through effectively monitoring managerial myopia
(Block, 2012; Schmid, Achleitner, Ampenberger, & Kaserer, 2014). However, the
principal-principal (PP) perspective of agency theory (Young, Peng, Ahlstrom,
Bruton, & Jiang, 2008) suggests that family owners as majority shareholders may tend
to extract private benefits of control rather than maximizing firm value (Boyd &
Solarino, 2016; Dunbar & Ahlstrom, 1995; Luo, Wan, & Cai, 2012; Miller & Le
Breton-Miller, 2006).

In terms of R&D expenditures itself, the empirical evidence is mixed: some studies find
that family ownership is good for R&D investment (Kim et al., 2008; Block, 2012; Schmid
et al., 2014; Zahra, 2005), while others find it is not (Chen &Hsu, 2009; Chrisman & Patel,
2012; Duran, Kammerlander, Van Essen, & Zellweger, 2016; Gomez-Mejia et al., 2014).
Thus, this study responds to the call of Miller and Le Breton-Miller (2011) as well as
Cannella et al. (2015) regarding this tension to go beyond the agency view (that family
owners are similar), and examine the effects of family ownership structure. This study does
so by drawing on socioemotional wealth (SEW) perspective and agency theory, in arguing
that the type of family owners and ownership structure are important determinants of R&D
across family firms.

The owner type represents owners’ identities and shape owner behavior (Ashforth &
Mael, 1989; Hogg, Terry, & White, 1995; Miller & Le Breton-Miller, 2011; Miller et al.,
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2011). Since lone founders interact with a diverse set of stakeholders without much input
from other family members, they embrace a more entrepreneurial role (Hitt, Ireland, Camp,
&Sexton, 2002;Miller&LeBreton-Miller, 2011) due to their interactionswith stakeholders
(Langlois, 2007; Loasby, 2007; Miller et al., 2011; Stets & Burke, 2000). In contrast, given
non-founder family owners’ close association with other firm family members, they may
adopt identities as family nurturers and protectors (Bertrand & Schoar, 2006; Morck,
Wolfenzon, & Yeung, 2005; Schulze, Lubatkin, & Dino, 2001). SEW suggests that family
owners usually think highly of socioeconomic benefits such as family control, social status,
and succession (Block & Wagner, 2014; Chrisman & Patel, 2012; Gómez-Mejía, Haynes,
Núñez-Nickel, Jacobson, & Moyano-Fuentes, 2007; Sanchez-Bueno & Usero, 2014).
Therefore, R&D priorities may be different in lone-founder versus family-controlled firms.
Moreover, since the family ownership structure has effects on owner priorities (Berrone,
Cruz, &Gomez-Mejia, 2012; Gómez-Mejía et al., 2007;Miller, Le Breton-Miller, & Lester,
2010), family ownership structure may moderate the impact of owner type on R&D.

We test this in the context of China, which is striving towards an innovation-based
economy (Casey & Koleski, 2011). Having emerged and developed for about four decades
since China’s initial reform and opening-up policy of 1978, many family firms in China are
still relatively young and owned by the founders (Cai, Luo, & Wan, 2012). About 54% of
family firms are lone-founder firms in our sample, which is much higher than the 8% in
Miller et al. (2011). Thus, China’s large proportion of lone-founder firms creates greater
variation in the data, making statistical inference more feasible and convincible. Third, we
develop our hypotheses mainly based on SEW, which emphasizes how the desire to satisfy
the need of family members influences the decisions of owners in family firms. The impact
of SEW on family owners’ decision could be much higher in China where there is a long
history of family commercial culture (Ahlstrom, Young, Chan, & Bruton, 2004). We also
explore the potential effect of the pyramidal structure, which is common in family firms
particularly in emerging economies like China (Claessens, Djankov, & Lang, 2000; Cai
et al., 2012; Luo et al., 2012). Therefore, China also provides a useful setting and also
responds to the call to broaden the diversity of entrepreneurship research (Ahlstrom&Ding,
2014; Barkema, Chen, George, Luo, & Tsui, 2015; Welter, Baker, Audretsch, & Gartner,
2017).

Using 5808 firm-year observations of Chinese family listed firms from 2007 to 2015, we
found that lone-founder firms significantly invest more in R&D projects than family-
controlled firms. Further analyses reveal that the positive association between the type of
family owners and R&D investment is attenuated when family ownership is high, but is
stronger when the divergence between family control and ownership resulted from pyrami-
dal structures is large. Overall, this study contributes to theory on family firms in responding
to the calls of Miller and Le Breton-Miller (2011) as well as Cannella et al. (2015) to go
beyond the agency perspective to differentiate the type of family owners in shaping R&D
strategies in family firms. It also contributes to empirical research on emerging economies
and their differing institutional context (Young, Tsai, Wang, Liu, & Ahlstrom, 2014). The
properties of family ownership structure have an important impact on R&D activities
thereby contributing to the reconciling of the various findings on the effect of family
ownership on R&D investment. We also contribute to pyramidal ownership structure
research by indicating that pyramidal structures can allay owners’ concerns of wealth loss
due to the failure of R&D activities and thus promoting R&D investment in family firms.
This empirical contribution holds that the low ownership of the pyramidal structure shows
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the family can reduce the riskiness of R&D activities through increased investment diver-
sification. In addition, valuable practical implications emerge for family owners and
policymakers who aspire to motivate R&D activities for achieving long-term firm survival
as well adding to growth firms in their countries or regions (Ahlstrom, Chang, & Cheung,
2019; Memili et al., 2015).

Theoretical background and hypotheses

Theoretical background

Family firms, which often have fairly concentrated ownership, voting rights, and other
distinct elements as part of their governance structure (Chrisman, Chua, Le Breton-
Miller, Miller, & Steier, 2018; Daspit et al., 2018; Liu, Wang, Zhao, & Ahlstrom,
2013), have drawn much attention in the literature in recent years with respect to key
strategic decisions such as R&D investment and internationalization (Boyd & Solarino,
2016; Fang et al., 2018; Luo, Xiang, & Zhu, 2017). As R&D activities demand multi-
stage commitments of resources and involve high failure risk (Hall & Lerner, 2010;
Kumar & Langberg, 2009), self-serving and “myopic” managers are thought to be
reluctant to invest in these long-term R&D projects (Block, 2012; Muñoz-Bullón &
Sanchez-Bueno, 2011). According to the principal-agency (PA) perspective of agency
theory, family owners with block ownership have incentives (and power) to monitor
managerial myopia and boost long-term investment such as R&D (Anderson, Duru, &
Reeb, 2012; Grossman & Hart, 1980; Jensen & Meckling, 1976; Miller & Le Breton-
Miller, 2006). In this view, family firms should perform better with respect to R&D and
innovation. Consistent with this, Zahra (2005) finds that family ownership can promote
entrepreneurial risk-taking such as supporting R&D activities in the U.S. family
manufacturing firms. Schmid et al. (2014) also find that family-influenced firms engage
in more R&D activities in Germany. Likewise, Kim et al. (2008) show that Korean
family firms are more willing to invest in R&D projects.

However, both the PP perspective of agency theory (Young et al., 2008) and the
SEW perspective (Gómez-Mejía et al., 2007) suggest that family owners may maxi-
mize their own utility rather than to pursue growth strategy such as R&D investment at
the expense of nonfamily minority shareholders (Gomez-Mejia et al., 2014; Kim et al.,
2008; Morck et al., 2005; Shleifer & Vishny, 1997; Young et al., 2008). According to
the PP perspective, family firms are not expected to be active innovators because family
owners with block ownership may be risk averse and tend to extract short-term private
benefits rather than pursuing long-term growth through investing in R&D projects
(Kim et al., 2008; Morck et al., 2005; Young et al., 2008). For different reasons, the
SEW perspective also predicts lower investment in R&D. In this view, family owners
think highly of family control and survival, social status and reputation, and firm
succession, which largely deviate from strict firm economic goals (Block & Wagner,
2014; Cennamo, Berrone, Cruz, & Gomez-Mejia, 2012; Gómez-Mejía et al., 2007;
Gomez-Mejia, Cruz, Berrone, & De Castro, 2011; Gomez-Mejia et al., 2014; Miller, Le
Breton-Miller, & Scholnick, 2008). In seeking to preserve SEW, family owners would
be reluctant to engage in R&D projects with highly uncertain payoffs. For example,
Anderson et al. (2012) find that family owners with block ownership suffer from more
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exposure to the R&D failure risk and thus are more cautious and conservative in R&D
investment. Similarly, Chrisman and Patel (2012), Gomez-Mejia et al. (2014), and
Duran et al. (2016) have found that family firms invest less in R&D activities than their
nonfamily counterparts even in high-technology sectors.

Regarding this, Miller, Le Breton-Miller, Lester, and Cannella (2007) and Miller
et al. (2011) suggest that the social identity of family owners also seems to matter. From
the perspective of social identity, family owners’ social positions can influence their
identities and strategic priority in operating family firms (Hogg et al., 1995; Tajfel,
1974). Founders tend to identify themselves as business builders, while non-founder
family owners tend to perceive themselves as family nurturers or protectors, thereby
possessing different attitudes to entrepreneurial orientation and growth strategy. Miller
et al.’s (2011) and Miller and Le Breton-Miller’s (2011) analyses of a sample of Fortune
1000 firms found compelling support for these arguments. Recently, Cannella et al.
(2015) also found that identities of family owners reflect unique desires of control and
influence, which in turn yield different choices of board structure in family firms. In
this way, family firms are different at least in terms of owner type, which goes beyond
agency theory and SEW perspective, where the former treats lone-founder and family-
controlled firms as synonymous because of their similarities in agency costs and the
latter also categorizes family firms as about the same and protective of SEW.

Taken as a whole, previous studies yield mixed findings on the association between
family ownership and R&D investment. However, these studies are unable to explain
potential differences across family firms by regarding family ownership as
synonymous, thereby failing to recognize key variables with respect to family
ownership. Hence, this study follows Miller et al. (2007, 2011) and Cannella et al.
(2015) to suggest that owner type should be an important contingency in shaping
family firms’ R&D strategy, thereby reconciling extant inconsistent findings and
contributing to the literature.

Hypothesis development

Drawing briefly on the perspective of society identity (Ashforth & Mael, 1989; Hogg
et al., 1995; Tajfel, 1974), there are two types of firms in family firms because of the
difference between firm owners: lone-founder firms and family-controlled firms (Miller
et al., 2007; Cannella et al., 2015). A lone-founder firm is the one that is owned and
controlled by the founder without any other family members as significant owners at
present or historically. On the other hand, a family-controlled firm is the one that is
owned and controlled by multiple family members including the founder and other
(non-founder) owners. Because of the difference in concerning about the need of other
family members, there should be different preferences to R&D investment between
lone-founder firms and family-controlled firms.

In family-controlled firms, because of the involvement of family members in the firm,
family owners will be influenced by family loyalties, reciprocity and altruism, and become
more emotionally attached to other family members (Ahlstrom et al., 2004; Chrisman &
Patel, 2012). Those would motivate family owners to manage the firm to satisfy family
members’ need, such as stable incomes, long term security, reputation, and control of the
firm, which means that they are more emotionally motivated and prefer to pursue the non-
economic benefits (Berrone et al., 2012; Dunbar & Ahlstrom, 1995; Gomez-Mejia et al.,
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2014; Miller & Le Breton-Miller, 2005; Morck et al., 2005; Schulze et al., 2001). Consid-
ering that R&D investment is associated with threats to family SEW through loss of control
(Chrisman&Patel, 2012; Gomez-Mejia et al., 2014), family owners aremore likely to adopt
more of a conservation or risk-avoidance strategy for protecting the SEWof the family over
the more traditional objective of wealth maximization (Miller et al., 2011; Miller & Le
Breton-Miller, 2011), and thus the R&D investment will be curtailed.

In contrast, in lone-founder firms, since no other family members are present as
significant owners, there are few emotionally constraining family ties for lone founders,
which may monopolize their attention (Miller & Le Breton-Miller, 2011). In particular,
the choice itself that founders exclude their family members from their businesses may
indicate that founders want to reserve much discretion for themselves (Cannella et al.,
2015). In addition, because of less interaction with family members, lone founders
would instead interact more with diverse market-oriented stakeholders such as inves-
tors, customers, suppliers, and employees, thereby focusing more on addressing de-
mands from a broader group of stakeholders, thus embracing a more entrepreneurial
role (Hitt et al., 2002; Miller & Le Breton-Miller, 2011; Miller et al., 2011). In that way,
lone founders tend to distinguish themselves from “mere” general managers or admin-
istrators but regard themselves as a member of successful entrepreneurs due also to
interactions with peer entrepreneurs (Ashforth & Mael, 1989; Langlois, 2007; Loasby,
2007; Miller et al., 2011; Stets & Burke, 2000).

Such identification may be reinforced in China’s social and commercial culture
(Ahlstrom & Ding, 2014; Bruton, Zahra, & Cai, 2018). That is, there is a rooted culture:
“win and you are king; lose and you are the outcast” in China (Xu, 2012), which
encourages dreams of successful entrepreneurship. Meanwhile, successful entrepre-
neurs (e.g., founders of large listed firms) have strong pro-social motives to contribute
to social or public good for the betterment of the society in China (Barkema et al.,
2015; Li & Liang, 2015). All of these suggest that the firms dominated by lone
founders is likely more concerned with innovation and economic pursuits relative to
family owners and may find more alignment with the traditional shareholder-wealth
maximization goals (Achleitner, Kaserer, & Kauf, 2012; Miller et al., 2011; Cannella
et al., 2015).

In short, since innovation is one of the three core dimensions of entrepreneurial
orientation and largely reflects in the form of R&D activities characterized by high
failure risk and uncertain payoffs (Chrisman & Patel, 2012; Hall & Lerner, 2010;
Kumar & Langberg, 2009), lone-founder firms may engage more in R&D investment
than family-controlled firms which tend to adopt a risk-avoidance strategy to preserve
family SEW. Therefore, we hypothesize,

Hypothesis 1: Ceteris paribus, lone-founder firms will invest more in R&D than
family-controlled firms.

It should be noted that a family firm is a close combination of the family and the firm
regardless of who the owners are (Gomez-Mejia et al., 2011). Although lone founders
may tend to be more economically motivated, they should also consider their potential
loss of financial interest, which largely depends on how much ownership of the firm
lone founders hold (Berrone et al., 2012; Sanchez-Bueno & Usero, 2014; Sciascia
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et al., 2015; Zellweger & Dehlen, 2012). Therefore, family ownership may moderate
lone founders’ preference for R&D investment.

Theoretically, the financial motivation is rooted in the ownership levels of lone
founders. Lone founders invest and commit more to the firm because of their majority
stake, which means that there will be stronger financial bond between lone founders
and their firms with the increase of their ownership and hence they would have more to
lose (Le Breton-Miller & Miller, 2008; Duran et al., 2016; Souder, Zaheer, Sapienza, &
Ranucci, 2017). Although investment in R&D activities is crucial to the survival and
success of firms, it is also considered as risky activities (Chen & Hsu, 2009). R&D
investment is characterized with high failure risks and unpredictable returns such as no
payoffs or payoffs only occurring after many years (Schmid et al., 2014). Lone
founders, who have concentrated wealth in the firms, would be sensitive to uncertainty.
The more ownership they hold, the more financial loss they need to burden. As to lone
founders with higher ownership, they will not support such investment without any
guarantees of financial success (Zahra, 2005), and thus they are less likely to devote
resource to the investment in R&D which can bring about the fluctuations in firm value
and performance.

On the basis of discussions above, the higher ownership may intensify lone foun-
ders’ consideration of avoiding financial loss in the business, which would attenuate
their priority for firm growth and business success through promoting R&D invest-
ment. Therefore, we hypothesize,

Hypothesis 2: The firm ownership negatively moderates the positive association
between lone founders and R&D investment in family firms.

Since high family ownership would bear much cost, the rule is minority ownership
regardless of who are the owners of family firms (Cannella et al., 2015). It then raises
an important question: how do family and lone-founder owners maintain control of the
firm? We posit that one important means is through the pyramidal ownership structure,
which allows family owners to hold a majority of the stock of rather than full stock of
one firm which in turn holds a majority of the stock of another, thereby enhancing their
voting rights relative to their cash flow rights.

Several studies have shown that pyramidal structure is common in family firms in the
world particularly in emerging economies like China (Cai et al., 2012; Claessens et al., 2000;
Luo et al., 2012; Morck et al., 2005; Shleifer &Vishny, 1997). One distinctive characteristic
of pyramidal structures is the divergence between cash flow rights and voting rights
(Claessens et al., 2000; Kuan, Li, & Chu, 2011). As to lone founders with higher divergence
between their control and ownership caused by the pyramidal structure, they could take and
maintain control of the firm with less stakes, which means that family owners may have
weaker financial bonds with the firm (French & Rosenstein, 1984), and less concern for
avoiding their financial loss (Miller et al., 2011; Zellweger & Dehlen, 2012). Therefore, a
pyramidal structure allows lone founders to embrace a growth strategy without the heavy
disturbance of their interest considerations.

In addition, a pyramidal structure can help to create an internal capital market and thus
provide more financial resources to the family firm (Almeida & Wolfenzon, 2006; Fan,
Wong, & Zhang, 2005; Masulis, Pham, & Zein, 2011; Newman, Schwarz, & Ahlstrom,
2017; Stein, 1997). This can enable lone founders to better implement growth strategies
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requiring adequate financial support (such as with new product development) as opposed to
conservation strategies (Almeida & Wolfenzon, 2006; Block, 2012; Hall, 2002; Hall &
Lerner, 2010). Recently, Bena and Ortiz-Molina (2013) provided cross-national evidence
that the pyramidal structure can help to facilitate early firm development and hence can be an
important underpinning of entrepreneurial activities.

Taken together, since the divergence between family control and family ownership
can help lone founders maintain control over the firm with a minority ownership, it may
relieve lone founders’ concerns about avoiding loss and reinforce their tendency to
adopt a market-oriented strategy and pursue an entrepreneurial identity by actively
engaging in R&D activities. Therefore, we hypothesize:

Hypothesis 3: The divergence between family control and family ownership will
positively moderate the association between lone founders and R&D investment in
family firms.

Methods

Data and sample

The original sample includes all family listed firms in China’s Shanghai and
Shenzhen Stock Exchanges during the period of 2007–2015. We gathered infor-
mation on each firm-year’s control chain and significant owners from their annual
reports. Based on this, we identify the name of each firm’s founder or family
members, and the familial relationship among firms’ large owners to confirm
whether they are related to firms’ founders. Drawing on prior literature (Cannella
et al., 2015; Miller et al., 2011; Miller & Le Breton-Miller, 2011), we define
family-controlled firms as those in which there are multiple members from the
same family involved as significant owners with at least 10% voting rights as a
whole, and lone-founder firms as those in which there are no other family
members beyond the founder-owner who have no less than 10% voting rights.
When alternatively taking 15% voting rights as a cut-off point to define family
firms, we get highly consistent results (not reported here). The financial account-
ing data was collected from the China Stock Market & Accounting Research
(CSMAR) database (http://www.gtarsc.com). In addition, R&D expenditure data
were obtained from the WIND database. Both CSMAR and WIND databases are
main providers of China data. The regional marketization index across China’s
provinces is from the National Economic Research Institute’s (NERI) marketiza-
tion index (Fan, Wang, & Zhu, 2011; Luo, Wan, Cai, & Liu, 2013).

We choose the year 2007 as the starting year because the R&D expenditure data was
first made available in 2007. To minimize the influence of nonrepresentative firms, we
excluded financial firms that are heavily regulated by the government, firms that are
under the transaction status of special treatment (ST) and thus face delisting risk due to
two consecutive annual losses, firms that have issued debt exceeding asset value, cross-
listed firms that face different regulation environments and financing requirements, and
firms that have missing data for measuring variables. The final sample included 1235
family listed firms and a total of 5808 firm-year observations.
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Measures

Dependent variable In this study, the dependent variable is the intensity of R&D
investment. Compared with the absolute amount of R&D, the R&D ratio could control
for the size effect and heteroscedasticity and better reflects a firm’ commitment to
innovation (Chen & Hsu, 2009; Kim et al., 2008; Munari, Oriani, & Sobrero, 2010).
Following previous studies (Block, 2012; Duran et al., 2016; Miller et al., 2011;
Muñoz-Bullón & Sanchez-Bueno, 2011), we measured it by using two variables, i.e.,
RD_SIZE and RD_SALE. Specifically, RD_SIZE is calculated as the percentage of
R&D expenditure over total assets, and RD_SALE is calculated as the percentage of
R&D expenditure over total sales. High value of RD_SIZE or RD_SALE corresponds to
high intensity of R&D investment. It is worthy that there were lots of missing values for
R&D expenditure since many firms may not invest in R&D activities at all or disclose
the information about R&D investment. Hence, we coded those missing values as zero
(Chen & Miller, 2007; Muñoz-Bullón & Sanchez-Bueno, 2011). It means that the
dependent variables, RD_SIZE and RD_SALE, are censored at zero. To solve any bias
caused by the left-censored sample, we followed previous studies in using the Tobit
model to estimate the determinants of R&D investment (Anderson et al., 2012; Tobin,
1958). For the sake of robustness check, we also used the absolute amount of R&D
investment as a measure and got highly consistent results (not reported here).

Independent variables Our independent variable is the type of family owners, that is,
whether a firm is controlled by the lone founder or by multiple family owners.
According to extant studies (Cannella et al., 2015; López-Delgado & Diéguez-Soto,
2015), we constructed a dummy variable to measure it, denoted as LONE, which takes
one if a firm is controlled by the lone founder with no other family members as
significant owners at present or historically, and zero otherwise.

Moderating variables We have two moderating variables - family ownership and the
divergence between family control and ownership - for testing H2 and H3 respectively.
Given that most family listed firms have pyramidal ownership structures in China (Cai
et al., 2012; Luo et al., 2013), we traced each firm’s control chain disclosed in annual
reports to calculate family owners’ ultimate ownership according to previous studies
(Claessens et al., 2000; Faccio & Lang, 2002). Specifically, family ownership, denoted
as Ownership, is calculated as the sum of the products of all equity stakes along the
control chains, while family control is calculated as the sum of the minimal equity stake
along the control chains. The divergence between family control and ownership,
denoted as Divergence, is measured by the ratio of family control over family owner-
ship (Cai et al., 2012; Claessens et al., 2000). High value of the variable Divergence
corresponds to severe divergence between family control and ownership.

In order to elaborate how we calculate family ownership and control, Fig. 1 presents
two examples. Fig. 1(a) is the pyramidal ownership structure of Suning Commerce
Group CO., Ltd. (002024.SZ), which is a lone-founder (i.e., Mr. Jindong Zhang) firm
according to our definition. Mr. Zhang’s ownership is the sum of the all products of
equity stakes along the three control chains, which equals 36.50% (26.44% +
39.75%*14.73% + 100%*4.20%), while his control rights is the sum of the minimal
equity stakes along the three control chains, which equals 45.37% (26.44% + 14.73%+
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4.20%). Then, the divergence between his control and ownership equals 1.24, which is
computed as the quotient of 45.37% and 36.50%. Fig. 1(b) displays the pyramidal
ownership structure of a family-controlled firm, i.e., Zhejiang Sanhua CO., Ltd.
(002050.SZ), which is controlled by Mr. Daocai Zhang and his two sons, Mr. Yabo
Zhang and Mr. Shaobo Zhang. According to our definition, their family ownership
equals 28.04% (2.49%+ (14.10% + 24.73%+ 12.82%)*49.82%), their control rights
equals 52.31% (2.49% + 49.82%), and the divergence between their control and
ownership equals 1.87 (52.31% / 28.04%).

Control variables According to previous studies taking R&D investment as the depen-
dent variable (Chen & Hsu, 2009; Schmid et al., 2014; Gomez-Mejia et al., 2014;
Sciascia et al., 2015), we control a series of factors that may be systematically
associated with R&D investment. We include family management involvement (Man-
agement, measured as a dummy variable, which takes one if family members are
involved in management, and zero otherwise), intergeneration succession (Succession,
measured as a dummy variable, which takes one if there are second-generation family
members involved in management, and zero otherwise), firm size (SIZE, measured by

Fig. 1 Two real examples of pyramidal ownership structure of family firms
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the natural logarithm of total assets), financial leverage (LEV, measured by the ratio of
total debt to total assets), market-to-book value (MTB, calculated as the market value of
equity divided by the book value of equity), firm profitability (ROA, measured by the
net income divided by total assets), operating cash flow (CFO, measured as the ratio of
operating cash flow to total assets), firm growth (Growth, calculated as the change ratio
in sales income year-on-year), firm age (AGE, measured as the natural logarithm of
years since the listing year), firm liquidity (Liquidity, measured as the ratio of current
assets to total assets), and regional marketization level (Market, measured by regional
marketization index of NERI across China’s diverse provinces). Finally, we include
industry and year dummy variables to control for industry and time fixed effects
respectively.

The model

Since 2007, listed firms in China have to disclose the details of R&D expenditure in
their annual reports. If listed firms do not have any R&D expenditures, a zero value was
entered for them, which accounted for about 24% of our total sample. The dependent
variables, RD_SIZE and RD_SALE, therefore, were typically limited dependent vari-
ables without a fine normal distribution. Since OLS regression produces inconsistent
estimations for limited dependent variables, we followed previous studies in using the
Tobit model to estimate the determinants of R&D investment (Anderson et al., 2012;
Miller et al., 2008; Tobin, 1958). In addition, for the sake of alleviating potential
endogeneity of the regressors, we lagged the independent variable and control vari-
ables. The problem of multicollinearity also appears insignificant because the average
variance inflation factor (VIF) for each regression model is less than the common cut-
off point of 10. We employed the Huber-White-sandwich estimator to mitigate the
potential conditional heteroscedasticity of unknown form (White, 1980). In addition, all
continuous variables were winsorized at the 1% and 99% levels to control for the
influence of extreme values.

Results

Descriptive statistics

Table 1 presents descriptive statistics for main variables used in this study. In the
sample, about 54% of family firms are controlled by lone founders, as opposed to the
8% in Miller et al. (2011). Family firms in China are relatively young and many have
not yet experienced generation succession in China (Cai et al., 2012; Li & Liang,
2015). The mean value of RD_SIZE (RD_SALE) is 1.70 (3.20), which is much lower
than 7.20 (10.40) reported in Block (2012) based on family firms in the S&P 500,
indicating that family firms generally engage less in R&D investment in China. The
mean value of Ownership is 0.35, which indicates that on average family owners
ultimately hold 35% cash flow rights of the firm, displaying a high level of family
ownership in China. The mean (median) value of Divergence is 1.46 (1.11), suggesting
that the majority of family firms adopt the pyramidal structure accompanied by a

1095Owner type, pyramidal structure and R&D Investment in China’s...



divergence between family control and family ownership in China. In addition, other
control variables also have a fine distribution.

Table 1 also displays the Pearson correlation matrix of main variables. Both
RD_SIZE and RD_SALE are negatively and significantly correlated with LONE
(RD_SIZE: r = −0.07, p < 0.01; RD_SALE: r = −0.07, p < 0.01). It should be noted that
the correlation coefficient between Ownership and Divergence is very high (r = −0.53,
p < 0.01) since they represent two related dimensions of pyramidal ownership struc-
tures. Also, we noted that our two moderating variables, Ownership and Divergence,
are significantly related with the independent variable, LONE, which may biased our
regression results. Therefore, we centered the interaction variables, LONE×Ownership
and LONE×Divergence, in our regression model to address this concern. Apart from
this case, all pair-wise correlation coefficients among independent and control variables
are less than 0.50, indicating no problems of multicollinearity.

Multivariate regression tests of hypotheses

Table 2 presents the Tobit regression results. The dependent variable is RD_SIZE in Models
1–5, while is RD_SALE in Models 6–10. We conducted a hierarchical regression approach
to test the hypotheses. Specifically, Model 1 andModel 6 are the baseline models with only
control variables. InModel 2 andModel 7, we introduced the independent variable LONE to
examine H1. We entered Ownership, square term of Ownership (Ownership2) and the
centered interaction LONE×Ownership into Model 3 and Model 8 to test H2, while entered
Divergence and the centered interaction LONE×Divergence into Model 4 and Model 9 to
test H3. Model 5 and Model 10 are the full models. Both industry and year indicators are
included in all regression models.

H1 predicted that compared with family-controlled firms, lone-founder firms will have
more R&D investment. As Table 2 shows, LONE gets a significant and positive regression
coefficient regardless of taking RD_SIZE or RD_SALE as the dependent variable (Model 2:
β = 0.18, p < 0.01;Model 7:β= 0.23, p< 0.05). These results therefore fully support H1 that
lone founders may tend to embrace an entrepreneurial identity and implement a growth
strategy and thus promote R&D investment in lone-founder firms.

H2 pertained to the moderating role of family ownership on the association between
lone founders and R&D investment. As Table 2 shows, regardless of taking RD_SIZE
or RD_SALE as the dependent variable, the regression coefficient of the interaction
LONE×Ownership is significantly negative (Model 3: β = −1.29, p < 0.01; Model 8:
β = −2.05, p < 0.10). These results are consistent with H2 that family ownership may
negatively moderate the positive association between lone founders and R&D invest-
ment because the higher ownership may intensify lone founders’ consideration of
avoiding financial loss in the business, which would attenuate their priority for firm
growth and business success through promoting R&D investment.

H3 related to the moderating role of the divergence between family control and
ownership. As Table 2 shows, when taking RD_SIZE as the dependent variable, the
interaction LONE×Divergence gets a significant and positive coefficient (Model 4: β =
0.25, p < 0.01). Similarly, the interaction gets a positive but marginally significant
coefficient when taking RD_SALE as the dependent variable (Model 9: β = 0.26, p =
0.15). Taken together, H3 is also partially supported, indicating that the divergence
between family control and ownership resulted from pyramidal structure positively
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moderates the association between lone founders and R&D investment by relieving
lone founders’ concerns about avoiding loss and reinforcing their tendency to adopt a
market-oriented strategy and pursue an entrepreneurial identity by actively engaging in
R&D activities..

In the full models, the coefficients of LONE×Ownership are negative as predicted but
become insignificant (Model 5: β= −0.77, p< 0.10; Model 10: β =−1.50, p < 0.10), while
the coefficients of LONE×Divergence are consistently positive and significant/ marginally
significant (Model 5: β= 0.30, p < 0.01; Model 10: β = 0.31, p= 0.14). Therefore, as a
whole, the results of the full models provide empirical support to our hypotheses as well.

To facilitate interpretation of themoderating effect inH2,we plot themoderating effect of
family ownership. Specifically, we partition our sample into two subgroups according to
Ownership—LowOwnership (below themedian) andHighOwnership (above themedian),
and then estimate the effects of LONE on RD_SIZE and RD_SALE for both subgroups
respectively. As shown in Fig. 2(a) and 2(b), regardless of taking RD_SIZE or RD_SALE as
the dependent variable, the positive association between LONE and R&D investment is
much stronger in the subgroup of LowOwnership than in the subgroup ofHigh Ownership.
In fact, the association between LONE and R&D investment turns to be negative in the
subgroup of High Ownership. Similarly, we partition our sample into two subgroups
according to the divergence between family control and ownership—Low Divergence
(below the median) and High Divergence (above the median) – so as to depict the
moderating effect of the divergence between family control and ownership in H3. As shown
in Fig. 3(a) and 3(b), no matter taking RD_SIZE or RD_SALE as the dependent variable, the
positive association between LONE and R&D investment is much stronger in the subgroup
ofHigh Divergence than in the subgroup of Low Divergence. Taken as a whole, Figs. 2 and
3 illustrate the support for H2 and H3 respectively.

A robustness check using the Heckman two-stage model

One important issue of our regression model is the potential endogeneity of our regressors,
such as the problems of sample selection bias and omitted variables. To address those
problems, we adopted Heckman two-stage model as a robustness check to control for those
endogeneity problems. Specifically, in the first stage, we ran a probit regression by

R&D_SIZE (b) Dependent variable: R&D_SALE
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Fig. 2 The moderating effect of family ownership
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regressing LONE against the same control variables used for our regression model, i.e.,
Management, Succession, SIZE, LEV, MTB, ROA, CFO, Growth, AGE, Liquidity, Market
and industry and year indicators. In particular, we followed previous studies to add a new
instrumental variable, Lonesale, which is the fraction of industry sales that comes from lone-
founder firms (Amit, Ding, Villalonga, & Zhang, 2015; Campa & Kedia, 2002; Duran &
Ortiz, 2019). We can expect that Lonesale is naturally correlated with the probability that a
firm in the industry is a lone-founder firm, yet is independent of the second-stage dependent
variable (R&D investment). Then in the second stage, the inverse Mills ratio (Invmills),
which was computed as the ratio of the probability density function to the cumulative
distribution function from the first stage regression, was included as a control variable to
correct for possible selection bias and omitted variables (Greene, 2003; Miller et al., 2007).
We reported the results of Heckman two-stage model in Table 3.

As shown in Table 3, the coefficients of LONE are positive and significant in Model 2
and Model 7 (Model 2: β = 0.17, p < 0.01; Model 7: β = 0.22, p< 0.05). The interaction
LONE×Ownership gets significantly negative coefficients in Model 3 and Model 8 (Model
3: β = −1.30, p < 0.01; Model 8: β = −2.07, p < 0.01). Likewise, the interaction
LONE×Divergence gets significant/marginally significant and positive coefficients inModel
4 and Model 9 (Model 4: β = 0.26, p< 0.01; Model 9: β = 0.27, p< 0.15). The regression
results are similar in the full models of Model 5 andModel 10. Taken together, these results
are qualitatively similar with those in Table 2, indicating that our findings are robust after
controlling for potential endogeneity problems.

Discussion

Contributions

This study makes several contributions. First, this study adds to theory regarding R&D
investment in family firms. Although researchers have paid much attention to the effect
of family ownership on R&D investment, there are ongoing debates and conflicting
findings (Boyd & Solarino, 2016; Chrisman & Patel, 2012; Gomez-Mejia et al., 2014).

(a) Dependent variable: R&D_SIZE (b) Dependent variable: R&D_SALE
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In this study, we sought to identify key properties of family ownership structure in
shaping family firms’ R&D activities. According to the SEW perspective, compared
with non-founder family members, founders are less likely to be motivated by SEWand
are mainly motivated by economic interest. Our findings show that owner type shapes
family firms’ strategic priorities in promoting R&D investment, while family owner-
ship and the divergence between family control and ownership moderate that owner
type effect. Thus, this study can help reconcile mixed findings regarding the association
between family ownership and R&D investment by taking properties of family own-
ership structure into account. In a word, this study is an extension of the literature
regarding the heterogeneity of family business from the view of owner type, and is
among the first to examine the interaction between owner type and ownership structure.

Second, this study is among the first to provide empirical evidence supporting the
more positive side of pyramidal ownership structure, particularly in China’s emerging
economy. The pyramidal structure has drawn much attention in the past two decades
generally for its negative effect on firm governance and other managerial activities
whereby family owners are able to utilize the pyramidal ownership structure to
undermine minority shareholders by tunneling assets from the public to the private
divisions of a firm among other expropriation methods (Claessens et al., 2000; Luo
et al., 2012; Young et al., 2008). Given its pervasiveness (Claessens et al., 2000; Faccio
& Lang, 2002), pyramidal ownership structures require a second look from researchers.
Pyramidal structures may help family business in that if otherwise well governed,
family owners can maintain control of the firm with minority ownership and pursue
entrepreneurial growth strategies by relieving their concern about losing wealth caused
by the failure of risky activities (Almeida & Wolfenzon, 2006; Cai et al., 2012; Fan
et al., 2005; Masulis et al., 2011). Moreover, such structures may also be beneficial in
relieving family firms’ external financial constraints by constructing internal capital
markets (Almeida & Wolfenzon, 2006; Bena & Ortiz-Molina, 2013; Stein, 1997),
which is particularly important in emerging economies such as China where family
firms face financing difficulties (Allen, Qian, & Qian, 2005; Au, Craig, &
Ramachandran, 2011; Bruton, Ahlstrom, & Obloj, 2008).

Third, in terms of theory, we respond to the calls of Miller and Le Breton-Miller
(2011) and Cannella et al. (2015) to go beyond the agency framework to differentiate
family firms in terms of the type of owners. Because of the difference in owner type,
lone founders tend to perceive themselves more as entrepreneurs, thus embracing more
of a market-oriented growth strategy, while non-founder family owners may identify
more as family nurturers or stewards and implement a conservation strategy (Boivie,
Lange, McDonald, & Westphal, 2011; Langlois, 2007; Loasby, 2007; Stets & Burke,
2000; Wasserman, 2006; Bertrand & Schoar, 2006; Gómez-Mejía et al., 2007; Schulze
et al., 2001). Both of Miller et al. (2011) and Miller and Le Breton-Miller (2011) indeed
find that lone-founder firms exhibit higher entrepreneurial orientation/growth strategy
tendency than family-controlled firms. However, we mainly focus on R&D investment,
a characteristic indicator of entrepreneurial orientation or growth strategy. More im-
portantly, we found that lone-founder firms do more R&D than family-controlled firms
by using a large sample of China’s listed family firms, while Miller and Le Breton-
Miller (2011) found that lone founder firms do not do more (or less) R&D investment
than other firms in the US. Thus, in this study, we extend this theory application in
showing that lone-founder firms invest more in R&D than do family-controlled firms in
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China. Overall, this study provides new evidence in explaining key differences among
family firms.

Finally, we extend the ongoing debate on the impact of family ownership on R&D
investment to the underexplored but noteworthy context of China. Given that much
work has addressed such issues in developed economies (Boyd & Solarino, 2016;
Schmid et al., 2014), we sought to examine the boundaries of extant theories in an
emerging economy. In particular, China’s economy is experiencing a transition from
“made in China” to “created in China,” and Chinese firms (particularly family firms)
are struggling to improve their absorptive capacity and innovative capabilities by
promoting R&D activities (Bruton & Ahlstrom, 2004; Casey & Koleski, 2011;
Griffith et al., 2004; Li & Liang, 2015). Significant research is needed to explore such
concerns as well as offering recommendations to family owners and policymakers of
interest (Peng, Ahlstrom, Carraher, & Shi, 2017; Wang, Ahlstrom, Nair, & Hang,
2008).

This study provides practical contributions as well. For family owners who aspire to
strengthen their firms’ competitive advantages through R&D investment, we suggest
that the type of owners matters. According to our results, lone-founder firms are more
active innovators than family-controlled firms. This finding is of particular value for
Chinese family firms that are now encouraged by government to innovate more on their
own and start doing cross border business. It is time for them to consider the generation
succession of the firm. Combined with those of Miller et al. (2011) and Miller and Le
Breton-Miller (2011), we suggest that family firms should adopt a gradual succession
of generations with founders staying with later generation successors for facilitating the
cultivation of market strategies and abilities at the initial stage. As weak legal protection
of property rights makes family owners more vulnerable to outside threats such as
losing their control and the exploitation of intellectual property, family owners usually
have to hold higher ownership and are reluctant to invest in R&D activities, though our
findings suggest that lone founders are more able to invest in R&D and manage it well.
In terms of policy, our findings suggest that policymakers should continue to improve
legal protection of property rights to alleviate family owners’ worries which could in
turn promote their support for R&D commitments. Therefore, regulators should not
prohibit family firms from constructing pyramidal structures without exception but
provide improved protection for minority shareholders in this regard (Young et al.,
2008).

Limitations and future research

This study contains certain limitations that suggest avenues for future research. First,
since family listed firms are relatively large firms, caution should be used in general-
izing our findings to small family firms. We believe that there would be substantial
differences in strategy priorities and also R&D investment between large and small
family firms. Therefore, it is valuable to examine the findings for small family firms in
future studies. Second, we did not distinguish different types of R&D investment. As
Patel and Chrisman (2014) suggest, R&D investment can be classified into two types:
exploitative and exploratory R&D investment. Given considerable differences between
these two types of R&D investment, it can naturally anticipate that lone-founder firms
may have different priorities to them relative to family-controlled firms. Thus, future
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studies can further deepen our understanding of R&D investment in lone-founder
versus family-controlled firms by differentiating the types of R&D activities. Third,
we focused on R&D investment, which is a proxy for the innovation input. Since
innovation output (e.g., patents and new products) is what firms seek, future research
should investigate the effects of the type of owners and properties of family ownership
structure on innovation output.

Finally, this study focused on China, as a major emerging economy somewhat
representative of other emerging economies, but sometimes different also in that it
has attained middle income, or aspirant status (Bruton, Ahlstrom, & Chen, 2019).
China has some fairly unique culture and institutions (Ahlstrom et al., 2004). This
suggests that future work should examine the boundary of our arguments across various
emerging economies, particularly large ones such as that of India, and varying institu-
tional environments and government-linked firms, which are important in many parts
of the world (Bruton, Peng, Ahlstrom, Stan, & Xu, 2015; Jain, Nair, & Ahlstrom,
2015).

Conclusion

Although there is a consensus that R&D investment is vital for firms to innovate and
absorb new technology in pursuit of good performance (Ahlstrom, 2010; Griffith et al.,
2004), past findings on the commitment of family business to innovation have shown
mixed results (Duran et al., 2016; Liu, Gong, Zhou, & Huang, 2017). To help to further
clarify this line of research, which has commonly treated family firms as fairly
homogenous and generally under the framework of agency theory, this study has drawn
more on the socioemotional wealth perspective to further open the black box of family
ownership structure. In doing so, this paper has argued that family firms exhibit
significant differences according to properties of family ownership structure, that is, a
firm is owned by a lone founder will behave differently if jointly held by multiple
family members. These differences create different preferences for R&D, which is
essential to firm innovation and competitiveness (Griffith et al., 2004). The effect of the
type of family owners is moderated by both family ownership and the divergence of
family control and ownership resulted from pyramidal structures.

The findings, based on a sample of family listed firms from China, provide solid
support for our arguments, which can also help to reconcile mixed evidence and
provide meaningful implications for family owners and policymakers. If this paper
could provide one overall message, it would be that family firms can innovate, as our
findings from China suggest that lone founders in charge of their firms are more able to
invest in R&D and manage it well. Indeed, top managers play a key role in major
decisions (Luo et al., 2017). Family firms that want to innovate and grow may be able
to learn from the decisive lone founder who maintains control of major strategic
decisions, and invests in R&D, rather than just seeking a comfortable position in the
market and focusing on building barriers to entry with the help of industry (and
government) allies. In creating innovative new products, and even entering new
industries, the family firm creates more of a moving target for competitors, one that
is more dynamic and opportunity-seeking. In addition, such family firms will have to
hire management outside of the family. Although this may move the family firm
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outside of its comfort zone, this innovation and growth will not only benefit the firm,
but also its shareholders, customers, and even the economy (Tomizawa, Zhao,
Bassellier, & Ahlstrom, 2019). Policymakers can thus encourage family firms toward
innovative activities as well as continuing to improve the legal protection of intellectual
property rights and the rights of all shareholders (Young et al., 2008). Researchers can
also continue to build further understanding of the sources of innovation and the links
to both entrepreneurship and family business, and particularly in the emerging econo-
my context (Audretsch, Lehmann, & Link, 2019; Young et al., 2014) as entrepreneur-
ship and innovation are major sources of the growth of economies and employment
they provide.
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