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Introduction
Family firms have been found to have lower research 
and development (R&D) intensity relative to other firms 
(Block, 2012; Chen & Hsu, 2009; Chrisman & Patel, 
2012; Munari, Oriani, & Sobrero, 2010; Muñoz-Bullón 
& Sanchez-Bueno, 2011), whereas founder firms exhibit 
greater R&D intensity (Block, 2012). Our article con-
tributes to this growing literature by addressing the fol-
lowing research questions: (a) How does the economic 
and technological importance of innovations produced 
in family firms compare with the economic and techno-
logical importance of innovations produced in nonfam-
ily firms? (b) What differences exist between family 
and founder firms in this regard? (c) To what degree can 
differences in the economic and technological impor-
tance of innovations between family, founder, and other 
firms be attributed to ownership or management dimen-
sions of these types of firms?

To date, there has been little research on the eco-
nomic and technological importance of innovations pro-
duced in family and founder firms. Although R&D 

spending is related to the economic and technological 
importance of innovations, we believe that there is an 
important difference between R&D spending as an 
innovation input measure and the importance of innova-
tions that a firm produces. First, R&D spending relates 
only to the resources used for innovative activity not to 
its output or importance. R&D can lead to new knowl-
edge, but this knowledge must be brought to commer-
cial use to become an innovation and have an impact on 
economic growth and firm performance (Aghion & 
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Prior research has analyzed R&D spending in family and founder firms. Yet little is known about the economic 
and technological importance of innovations in these types of firms. Using patent citation data, we show that 
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compared with other firms, even controlling for R&D spending. By contrast, family-managed firms, many of which, 
we argue, pursue socioemotional wealth for the family, receive fewer patent citations compared with other firms, 
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Howitt, 1992; Hall, Jaffe, & Trajtenberg, 2005; He & 
Wang, 2008; Romer, 1990; Schumpeter, 1942). Second, 
prior research shows that innovations vary enormously 
in their significance for technological progress and eco-
nomic importance (Dahlin & Behrens, 2005; Grabowsky 
& Vernon, 1990). The use of granted patents as a mea-
sure of innovation partially reflects the commercial use-
fulness of knowledge. Still, patents are only a crude 
proxy for economic and technological importance 
(Griliches, 1990) as they can differ enormously in their 
importance for technological progress and their finan-
cial value for the firm (Hall et al., 2005; Narin, Noma, & 
Perry, 1987; Trajtenberg, 1990). To differentiate between 
patents of low and high economic and technological 
importance, we study the number of patent citations. 
Patents that receive many citations from other patents 
tend to be more important for technological progress 
and are of higher economic value for the firm than those 
that receive only a few (Harhoff, Narin, Scherer, & 
Vopel, 1999).

According to the socioemotional wealth (SEW) per-
spective, families derive affective value from their busi-
nesses. Gomez-Mejia, Haynes, Nunez-Nickel, Jacobson, 
and Moyano-Fuentes (2007) coined the term socioemo-
tional wealth to broadly encompass affective benefits 
from social status, reputation, personal satisfaction, con-
tinued firm control, and careers for current and future 
generations. Family firms are averse to losing these 
sources of wealth, even if to prevent that they must act 
in a way that is costly to their organizations (Berrone, 
Cruz, & Gomez-Mejia, 2012; Gomez-Mejia, Cruz, 
Berrone, & De Castro, 2011; Gomez-Mejia et al., 2007; 
Wiseman & Gomez-Mejia, 1998).

We shall argue that the preservation of SEW in fam-
ily firms may curtail a firm’s innovation behavior for a 
variety of reasons. For example, a family’s desire to 
retain control of their firm may limit a business’s access 
to the investment capital that may dilute such control, 
thereby reducing the ability to fund very significant 
innovation projects (Gomez-Mejia, Cruz, et al., 2011; 
Gomez-Mejia, Hoskisson, Makri, Sirmon, & Campbell, 
2011; Mishra & McConaughy, 1999). Similarly, the 
desire to provide careers for family members may limit 
the managerial competency required to undertake ambi-
tious innovation projects (Bennedsen, Nielsen, Pérez-
González, & Wolfenzon, 2007; Bloom & Van Reenen, 
2007; Gomez-Mejia et al., 2007; Pérez-González, 
2006). These projects might even reveal the incompe-
tency of family members and hence call into question 

the family’s right to manage their firm—a legitimacy 
that may be crucial to transgenerational control (Berrone, 
Cruz, Gomez-Mejia, & Larraza-Kintana, 2010).

In summary, some family firms may confront a 
dilemma. Whereas more investment in significant inno-
vations might enhance competitiveness and sustainable 
performance, it could also reduce a family’s ability to 
preserve its socioemotional endowments by reducing 
family control. We thus expect that family firms not 
only invest less in R&D, but more importantly, chose 
only those modest innovation projects less likely to 
challenge family financial and managerial control. In 
short, family firms likely focus on incremental innova-
tion projects. Such projects are associated with low lev-
els of economic and technical uncertainty and more 
suited to the capability of a business-owning family. 
Prior research also shows that more ambitious innova-
tion projects have high levels of uncertainty (Dahlin & 
Behrens, 2005). We will argue that modest innovations 
in family firms have lower economic and technological 
importance relative to innovations in other firms, even 
controlling for the level of R&D spending.

For founder firms, we shall argue the opposite: found-
ers, specifically, those who have already built very large 
companies, have demonstrated a proven entrepreneurial 
orientation and a fine track record for growing their busi-
nesses (Langlois, 2007; Miller, Le Breton-Miller, & 
Lester, 2011). Therefore, they have been shown to be more 
willing and capable of undertaking uncertain and chal-
lenging innovation projects. Moreover, founders have 
been shown to be willing to seek outside investment and 
reduce their control if such behavior enables their firm to 
grow and prosper (Wasserman, 2006). Founder firms also 
have the advantage of not having family members clamor-
ing for resources that could otherwise fund fruitful proj-
ects of innovation (Miller et al., 2011; Morck & Yeung, 
2003). Accordingly, founder firm innovations should be of 
greater economic and technological importance than inno-
vations at family firms. We shall use patent citations as a 
proxy for the economic and technological importance of 
innovation output (Coombs & Bierly, 2006; Hall et al., 
2005; Harhoff et al., 1999; Harhoff, Scherer, & Vopel, 
2003; Trajtenberg, 1990) in family, founder, and other 
firms. Our study will be of publicly traded firms in the 
Standard & Poor’s 500 index (S&P 500).

Our analyses show that, when controlling for R&D 
spending, the presence of a family member in top man-
agement leads to innovations with lower economic and 
technological importance whereas the presence of a 
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founder in top management leads to innovations with 
higher economic and technological importance. With 
these results, our article contributes to the growing lit-
erature on innovations in family and founder firms 
(Block, 2012; Chang, Wu, & Wong, 2010; Chen & Hsu, 
2009; Chrisman & Patel, 2012; De Massis, Frattini, & 
Lichtenthaler, 2012; Gomez-Mejia, Hoskisson, et al., 
2011; Munari et al., 2010; Muñoz-Bullón & Sanchez-
Bueno, 2011; Spriggs, Yu, Deeds, & Sorenson, 2012). 
First, by distinguishing between innovations with low 
and high economic and technological importance while 
controlling for R&D spending, we show that the preser-
vation of SEW in family firms has a direct negative 
impact on the quality of innovation output in terms of its 
economic and technological importance. Family firms 
not only spend less on innovations but also focus on 
those innovations with low potential impact. Family 
firms thus run the danger of producing only incremental 
rather than radical innovations, which can lead to nega-
tive consequences in dynamic and competitive indus-
tries and market environments. Second, our analyses 
reveal that the family firm effect is mainly driven by 
family management and less by family ownership. Most 
prior research neglects this distinction, which we show 
is an important one. Family firms should therefore con-
sider hiring nonfamily managers, at least for positions 
that are critical for the innovation process. Finally, our 
analyses reveal a strong positive effect of founder man-
agement on the economic and technological importance 
of the innovations produced. Founders as top managers 
appear to have a strong entrepreneurial orientation that 
influences the type of innovation projects pursued. 
However, as with family firms, our results show that 
founders seem to have this influence mainly through 
their position as managers and not as owners.

Family Firms, Socioemotional 
Wealth, and Innovation
As noted, Gomez-Mejia et al. (2007; Gomez-Mejia, 
Cruz, et al., 2011) coined the term socioemotional 
wealth to call attention to the affective values that fami-
lies derive from firm control: reputation, status, family 
employment, family harmony, and altruism toward off-
spring. Prospect theorists and behavioral agency schol-
ars laid the foundation for research on SEW in family 
firms in pointing to different risk preferences in differ-
ent situations (Kahneman & Tversky, 1979; Wiseman & 
Gomez-Mejia, 1998). They argue that framing decisions 

with reference to potential gains or losses can shape 
behavior. Specifically, because families value SEW 
endowments from firm control, they are averse to losing 
these and willing to expend organizational resources to 
prevent that loss (Berrone et al., 2010; Gomez-Mejia, 
Cruz, et al., 2011; Gomez-Mejia et al., 2007). For 
example, family-controlled Spanish olive mills were 
reluctant to join cooperatives despite their economic 
benefits as that would jeopardize family control of the 
business (Gomez-Mejia et al., 2007).

We shall distinguish between the ownership and 
management dimension of family firms (Block, 2010). 
Our first hypothesis concerns the family ownership 
dimension; our second hypothesis concerns the family 
management dimension. Although family ownership 
and family management effects are expected to be con-
sistent, the major distinction between the two are that 
the latter are expected to show an even more direct and 
therefore stronger impact of a family on a firm than the 
former, and are therefore more apt to reflect a family’s 
SEW agenda and its consequences (Gomez-Mejia, Cruz, 
et al., 2011). In particular, family-managed firms are 
subject to nepotism, entrenchment, and a dearth of CEO 
talent that limits the human capital available to adminis-
ter complex innovations (Bertrand & Schoar, 2006; 
Bloom & Van Reenen, 2007; Pérez-González, 2006). 
That is less apt to be the case with firms that are family 
owned but whose management is drawn from a far 
larger pool of nonfamily members.

Family Ownership Effects
As noted, family-owned firms are especially concerned 
with the SEW priorities of family members, often at the 
expense of the financial performance of the business 
(Berrone et al., 2010; Gomez-Mejia et al., 2007). 
Families prioritize keeping the business within their 
control (Gomez-Mejia et al., 2007), providing careers 
and financial security for family members (Bertrand & 
Schoar, 2006; Schulze, Lubatkin, Dino, & Buchholtz, 
2001) and preserving family status in the local commu-
nity (Berrone et al., 2010; Block, 2010). Many family 
owners are also loss averse: They have an aversion to 
losing control of the business and to losing money, and 
so avoid making risky investments in R&D (Gomez-
Mejia, Cruz, et al., 2011; Gomez-Mejia, Hoskisson, et al., 
2011; Lim, Lubatkin, & Wiseman, 2010). These priori-
ties often take precedence over economic returns to the 
business itself, and in many cases lead to behavior that 
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restricts firm resources and capabilities. For example, 
the desire to keep the business in the family can limit 
access to capital (Gomez-Mejia et al., 2007). The desire 
for community status may divert resources from eco-
nomic to social purposes (Berrone et al., 2010). 
Moreover, the insistence of family members on regular 
and reliable financial returns may invoke conservative 
strategies that eschew risk-taking projects, among them, 
radical innovation initiatives (Bloom & Van Reenen, 
2007; Gomez-Mejia, Hoskisson, et al., 2011). However, 
all these SEW priorities may restrict the resources 
required for investments in R&D. Prior research has 
found a negative relationship between family ownership 
and R&D spending (Block, 2012; Gomez-Mejia, 
Hoskisson, et al., 2011; Chrisman & Patel, 2012).

We expect the pursuit of SEW to affect the choice of 
innovation projects. The uncertainty associated with 
challenging innovation projects may threaten family 
control and therefore SEW (Gomez-Mejia et al., 2007). 
Family owners wishing to preserve their affective 
endowment, and hence wishing to control their firms 
despite related costs, are apt to favor conservative proj-
ects that avoid SEW losses. Family owners might 
choose projects that do not interrupt the flow of divi-
dends, afford stable returns, and are unlikely to pro-
voke criticism from shareholders. Indeed, Berrone et 
al. (2010) found that families are willing to incur sig-
nificant costs to protect their SEW—even if this pur-
suit is detrimental to firm performance. Family owners 
might also use corporate resources to provide benefits 
to family members to resolve family conflicts or dis-
play altruism to offspring (Schulze et al., 2001). 
Therefore, we expect family-owned firms to pursue 
incremental rather than risky innovation projects. In a 
similar vein, Gomez-Mejia et al. (2007) proposed that 
because preserving family control is more salient to 
family owners than meeting a performance target, fam-
ily owners avoid high-variance investments. However, 
it is such investments that are often required for 
research efforts that produce patent-worthy inventions. 
Routine innovation that often is not very risky is far 
less likely to constitute the type of pioneering discov-
ery that leads to new and influential patents (Hall et al., 
2005; Harhoff et al., 2003; Lanjouw & Schankerman, 
2004; Suzuki, 2011; Trajtenberg, 1990). However, 
family security needs, risk avoidance, and lack of risk 
capital might direct R&D spending into less radical 
projects that are likely to lead to routine innovations. 
The more ownership a family has, the more power it 

has to pursue more modest innovation projects. Thus, 
to protect their SEW endowment, families might invest 
just enough in R&D to secure the legitimacy to control 
a firm.

Hypothesis 1: Given a firm’s level of R&D spend-
ing, the percentage of family ownership will be 
negatively associated with the economic and 
technological importance of the firm’s innova-
tions (proxied by the number of patent citations 
the firm receives).

Family Management Effects
The aforementioned family priorities will be particu-
larly detrimental to innovation if family members are 
actively running the firm as top executives. Indeed, hav-
ing a family member run the company is, as noted, a 
common source of SEW for a family (Gomez-Mejia, 
Cruz, et al., 2011; Gomez-Mejia et al., 2007). Such an 
appointment can further constrain effective corporate 
innovation. First, when family members run a firm they 
have a more immediate and direct influence on its strat-
egy and can thereby invoke more forcefully a resource-
constraining SEW agenda. Second, because of nepotism 
and entrenchment, family-run firms operating in dynamic 
and competitive industries may lack the executive talent 
to be effective innovators (especially vis-à-vis execu-
tives chosen from a much larger nonfamily talent pool; 
Mehrotra, Morck, Shim, & Wiwattanakantang, 2011; 
Miller, Minichilli, & Corbetta, 2012). Whereas nonfam-
ily enterprises may choose their top teams from among a 
very large number of applicants, family executives come 
from a far smaller, and hence less promising, pool 
(Mehrotra et al., 2011; Pérez-González, 2006). Thus, 
innovation constraints regarding financial and talent 
resources can be significant in family-managed firms.

Innovation requires both talent and risk taking. But, 
where family managers are in charge of a firm, their 
expertise may be inadequate to ensure a high level and 
quality of innovation (Gomez-Mejia, Nunez-Nickel, & 
Gutierrez, 2001; Pérez-González, 2006). Nepotism, 
entrenchment of mediocre family executives, and altru-
ism toward undeserving family members using busi-
ness resources, all come to the fore (Bertrand & Schoar, 
2006; Bloom & Van Reenen, 2007; Schulze, Lubatkin, 
& Dino, 2003). This can lead to incompetent firm man-
agement, which hampers innovative efforts and calls 
into question the legitimacy of family management 
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(Miller et al., 2012). So might the conservatism typical 
of family managers because of loss aversion and the 
tendency of such individuals to appropriate funds from 
the business to divert to parochial family purposes 
(Gomez-Mejia et al., 2007). Another SEW priority, the 
desire to keep the firm for later generations to manage 
tends to compound loss aversion—which restricts risky 
innovation projects (Bertrand & Schoar, 2006). Indeed, 
such conservatism and a dearth of capital may constrain 
investment in significant innovation projects.

Moreover, conservatism, coupled with a scarcity of 
knowledge or talent, may limit the ability to implement 
innovation projects and constrain their scope and 
impact (Morck, Wolfenzon, & Yeung, 2005; Morck & 
Yeung, 2003). In short, we expect the limited executive 
human resource pool and the loss aversion of family 
managers to result in incremental rather than major 
innovations. The narrow scope and limited impact of 
incremental innovations is expected to result in fewer 
patent citations.

Hypothesis 2: Given the firm’s level of R&D 
spending, family management will be nega-
tively associated with the economic and tech-
nological importance of the firm’s innovations 
(proxied by the number of patent citations the 
firm receives).

Founder Firms, Entrepreneurial 
Orientation, and Innovation
Our arguments regarding the importance of SEW are 
far less apt to apply to founder firms—those in which a 
founder still plays a major role as principal owner or 
top executive and in which family members play little 
if any significant role in the business. Unlike family 
owners and managers, founders of S&P 500 firms have 
proven themselves capable of pursuing significantly 
rewarding projects of innovation (Kirzner, 1979; 
Langlois, 2007; Le Breton-Miller, Miller, & Lester, 
2010). Indeed, researchers have discovered that patents 
provide credibility to prospective investors, making it 
easier to raise capital (Blind, Edler, Frietsch, & 
Schmoch, 2006; De Rassenfosse, 2012; Hall, 2002). 
Such capital is often required to fund growth in 
founder-owned and managed companies (Kirzner, 
1979). Therefore, founder firms are likely to conduct 
large R&D investments (Block, 2012) and generate 
more significant innovation outcomes.

Founder Ownership Effects
Founders have built up their enterprises from scratch. In 
the case of large publicly traded businesses in which a 
founder remains a major owner, there is likely to be a 
significant legacy of managerial competency and inno-
vation success. No large business, particularly among 
those operating in a dynamic environment, is able to 
have reached its present scale without considerable 
innovation. Such growth, particularly in industries char-
acterized by high levels of R&D and new product intro-
ductions requires high levels of innovation—and not 
just investments in research but actual, productive inno-
vations. And it is the founding entrepreneur who typi-
cally has overseen such innovation. Where they are still 
present as major owners of their enterprises, they are 
unlikely to want to see that strategy abandoned.

Founders of large firms tend to be unusual individuals—
people aptly characterized in the literature as significant 
“entrepreneurs.” Previous research has found these indi-
viduals to have an internal locus of control—a sense that 
they control their own destiny (Boone, de Brabander, & 
van Witteloostuijn, 2007). They also demonstrate a high 
need for achievement (McClelland, 1961) and are shown 
to be persistent, confident, and creative (Kirzner, 1979; 
Langlois, 2007). Indeed, the very notion of an “entrepre-
neurial orientation” contains within it the core element of 
innovation (Covin & Slevin, 1989; Lumpkin & Dess, 
1996; Miller, 1983). Many founders see themselves as 
“entrepreneurs”—as risk takers who prize growth and 
innovation (Langlois, 2007; Lumpkin & Dess, 1996; 
Miller, 1983; Miller, Le Breton-Miller, & Lester, 2010, 
2011). Identification of founders with the social group of 
entrepreneurs may reinforce their propensity to engage 
in significant projects of innovation that spur growth—
the kind of innovation that leads to economically and 
technologically valuable patents.

It is not investments in R&D, but the wish to see con-
sequential innovation projects through to fruition that 
distinguishes entrepreneurs (Kirzner, 1979) and results 
in what Schumpeter (1942) called “creative destruc-
tion.” Only successful and consistent innovation can 
translate into the kind of growth and performance that 
founding firm stakeholders most value (Hall et al., 
2005). This involves not so much R&D spending per se 
but the economic and technological importance of the 
innovations that the firm produces.

Firms needing new investment to fund their growth 
avidly pursue patents as these have been shown to 
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facilitate the procurement of capital from investors. 
Thus, patents constitute an important resource for many 
founder-led firms that tend to be rapidly growing 
(Kirzner, 1979). It is patents that establish credibility for 
a growing organization that wishes to raise capital 
(Blind et al., 2006; De Rassenfosse, 2012; Hall, 2002; 
Mann & Sager, 2007; Wagner & Cockburn, 2010). In 
particular, citations of patents provide important legiti-
macy and make firms more attractive to outside inves-
tors (Häussler, Harhoff, & Müller, 2009).

Hypothesis 3: Given the firm’s level of R&D 
spending, founder ownership will be positively 
associated with the economic and technologi-
cal importance of the firm’s innovations (prox-
ied by the number of patent citations the firm 
receives).

Founder Management Effects
Just as we argued family management to be especially 
likely to have an impact on innovations, we expect the 
same to be true for founder-managed enterprises 
because of the direct influence of the founder in run-
ning the company. Where a founder also serves as top 
executive, the opportunities for innovation may be 
even greater than when the founder is merely an 
owner. Presence in the top management of a firm puts 
a founder in direct communication with those who 
must collaborate to produce important inventions and 
commercialize them. Nelson (2003) explains that 
founder executives are often focal points in organiza-
tions: they are deeply committed to firms, provide 
their extensive knowledge and experience, actively 
shape the firm’s future. Kroll, Walters, and Le (2007) 
support the view that incumbent founder executives 
continue to be valuable to firms after IPOs (initial 
public offerings). The authors explain that founding 
team executives maintain the entrepreneurial vision 
and necessary oversight of firms that provide stability 
and direction in uncertain environments. There is thus 
an immediacy in which the energy, motivation, and 
expertise of the founder are brought to bear day-to-day 
in innovative endeavors. In particular, the gain-seek-
ing focus of founders can spur the magnitude and 
scope of innovation activities in firms. The founder’s 
involvement in top management also avoids many 
owner-manager agency costs that might otherwise 
draw resources away from the innovative effort (Hall, 
2002; Narayanan, 1985; Zenger, 1994).

Hypothesis 4: Given the firm’s level of R&D 
spending, founder management will be posi-
tively associated with the technological impor-
tance and economic value of its innovations 
(proxied by the number of patent citations 
which the firm receives).

Data and Method
Sample and Data Sources
Our sample includes firms in the S&P 500 as of July 31, 
2003.1 For those firms, we collected accounting, patent, 
and ownership data for the years 1994-2003.

Patent data were obtained from the patent data proj-
ect of the National Bureau of Economic Research 
(NBER; Hall, Jaffe, & Trajtenberg, 2001),2 which builds 
on information from the U.S. Patent and Trademark 
Office (USPTO). The NBER data set includes all 
granted patents in the United States in the years from 
1976 to 2006. This data set takes into account that a pat-
ent might have been applied for by a mother company or 
any of its subsidiaries. Mergers and acquisitions were 
also taken into account to accumulate patents appropri-
ately. To construct a patent citations variable, we 
employed two sources. For a measure of patent citations 
where self-citations are excluded, we use data from the 
NBER data set (Hall et al., 2001), including the correc-
tion for truncation bias. For a measure of patent citations 
that includes self-citations, we employed the European 
Patent Office (EPO) Worldwide Patent Statistical 
Database (PATSTAT).3 PATSTAT was created by EPO 
on behalf of the OECD Taskforce on Patent Statistics 
and provides comprehensive information on patent 
applications in 80 countries (including the United States, 
Japan, and countries from Europe).

Data on a firm’s ownership and management were 
collected manually from corporate proxy statements 
submitted to the U.S. Securities and Exchange 
Commissions (SEC). In most cases, we used the SEC 
Form DEF 14A, in which a company provides informa-
tion about officers, directors, and 5% owners. The 
Securities Exchange Act of 1934 requires firms to pro-
vide this information annually. Proxy statements are the 
most accurate source of such ownership information 
(Anderson & Lee, 1997; Dlugosz, Fahlenbrach, 
Gompers, & Metrick, 2006). To resolve any ambiguous 
information, we complemented data from the Proxy 
statements with data from Hoover’s Handbook of 
American Business and company websites (see the note 
in the appendix table for a list of used sources).

 at Technical University of Munich University Library on October 28, 2016fbr.sagepub.comDownloaded from 

http://fbr.sagepub.com/


186  Family Business Review 26(2)

Accounting and financial data were obtained from 
the COMPUSTAT North America and CRSP databases 
(Center for Research on Security Prices, University of 
Chicago). After excluding observations with missing 
values, we were left with an unbalanced panel data set 
consisting of 1,659 observations from 248 firms.

Variables

Dependent Variables
Patent citations. The purpose of our research was to 

assess the economic and technological importance of 
innovations in family and founder firms. To this end, we 
rely on patent citation data. In the field of innovation, 
there exists a large body of research on the use of patents 
and patent citations as indicators of technological and 
economic value (Hall et al., 2005; Harhoff et al., 2003; 
Lanjouw & Schankerman, 2004; Suzuki, 2011; Trajten-
berg, 1990). The stream of research began with Grili-
ches (1990), who noted that little correlation exists 
between simple patent indices and the stock market 
valuation of a company. Although in principle the num-
ber of patents can be thought of as an indicator of the 
successful outcome of R&D, there exists significant 
“noise” in this relationship. To address this limitation, 
researchers have undertaken empirical research to find 
better indicators to measure the value of patents. The 
most recognized indicator of patent value is the number 
of its (forward) citations (Hall et al., 2005; Trajtenberg, 
1990), that is, the number of citations a patent receives 
from other patents.4 In the United States, these citations 
are proffered by the patent assignee and checked by the 
patent examiner. Truly novel inventions or patents are 
almost by definition crude and imperfect, which is why 
they generate several patents further down-the-line that 
cite the breakthrough patent. In another study, Hall et al. 
(2005) showed that forward citations are associated with 
the market values of firms. Using a large database of 
company market value, patents, and citations from the 
late 1970s to the early 1990s, the authors were able to 
show that, holding R&D constant, an additional forward 
citation is worth 3% of a firm’s market value. Interest-
ingly, this finding holds for both self-citations and exter-
nal citations, perhaps because many self-citations 
suggest a promising research program.

Our patent citations variable measures the number of 
citations a firm receives for its patents by application 
year. Self-citations are not included in this variable, but 

as we show in the robustness section, including these 
does not influence our results.

Market-to-book value. To analyze the effect of patents 
and patent citations on firm performance, we calculate 
the firm’s market-to-book value. This measure is calcu-
lated as the market value of equity at the end of the year 
plus the book value of debt divided by the book value of 
total assets (Chung & Pruitt, 1994). The market-to-book 
value is superior to accounting measures that are subject 
to accounting anomalies and earnings manipulations. In 
addition, it captures the long-term performance effects 
of innovation, which accounting-based performance 
measures do not. As this variable is highly skewed 
(skewness is 9.47), we use its natural logarithm.

Independent Variables. Our main independent variables 
are those of family and founder management or owner-
ship. The involvement of families and founders in a firm 
is assessed by their share of ownership and their pres-
ence in top management. The variable ownership share 
founder refers to the founder’s or the founding team’s 
percentage of common equity above 5%; in these firms, 
no relatives of the founder(s) are involved as major 
shareholders.5 The variable ownership share family con-
stitutes the percentage of common equity of founding 
family members where relatives of a founder act as 
major (>5%) owners. The ownership share family and 
ownership share founder variables are mutually exclu-
sive. That is, a family-owned firm is not a founder-
owned firm and vice versa. Our management variables 
are constructed similarly: The variable founder manage-
ment indicates a founder being active as CEO and/or 
chairman. The variable family management indicates 
that a member of the founding family other than the 
founder serves as CEO and/or chairman. Note that 
founder variables refer exclusively to first-generation 
firms whereas family variables include both first- and 
later-generation family-owned or family-managed 
firms. Unfortunately, we have too few first-generation 
family-owned or family-managed firms to run separate 
analyses on this group.

The variable CEO duality indicates if a CEO also 
holds the position as a chairman of the board, which, as 
prior research shows, can have an influence on innova-
tion (Zahra, Neubaum, & Huse, 2000).

To distinguish the effects of family and founder own-
ership from those of institutional investors (Baysinger, 
Kosnik, & Turk, 1991; Hansen & Hill, 1991; Kochhar & 
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David, 1996; Lee & O’Neill, 2003; Tribo, Berrone, & 
Surroca, 2007), we include the ownership shares of pen-
sion funds, mutual funds, insurance firms, banks, invest-
ment advisors, and private equity firms/hedge funds as 
separate variables (Brickley, Lease, & Smith, 1988; 
Kochhar & David, 1996; Zahra et al., 2000). Prior 
research shows that ownership by institutional investors 
can have a decisive effect on firms’ levels of innovation 
expenditures (Bushee, 1998; Kochhar & David, 1996; 
Lee & O’Neill, 2003). To ensure that the effects of fam-
ily and founder ownership/ management are not due to 
the age of the firm, we include the variable firm age 
(Hansen, 1992).

We include a number of other control variables that 
are found to have an effect on innovation. Previous 
research has shown that a positive relationship exists 
between innovation expenses and innovation output 
(Hagedoorn & Cloodt, 2003). There may exist substan-
tial economies of scale in the innovation process (Acs & 
Audretsch, 1988; Hansen, 1992), which is why it is nec-
essary to correct for firm size. As a proxy for firm size, 
we employ sales. As this variable is highly skewed 
(skewness is 73.77), we use its natural logarithm. Prior 
research has also suggested a negative relationship 
between debt levels and innovation (Czarnitzki & Kraft, 
2009). Thus, debt to assets (debt/assets) taken as a con-
trol, again logged to reduce skewness. To take into 
account differences in investment opportunities, we 
incorporate the variable market-to-book value in year t 
− 1. To control for market specifics, we included a mea-
sure for market risk, which is calculated as the firm’s 
daily return regressed against the returns of the S&P 500 
Index (market risk). To take into account industry effects 
we used two-digit SIC industry dummies. However, 
because of their low variation over time, these variables 
are only included in the random-effects models that we 
estimated as robustness checks. Finally, to control for 
business cycle effects on innovation, we include year 
dummies (Geroski & Walters, 1995). Tables 1 and 2 dis-
play descriptive statistics and correlations for our data. 
The table in the appendix provides a detailed description 
of our variables.

Method: Count Data Regressions
Because the dependent variable patent citations is a 
count variable, we estimate count data models using 
Poisson and negative binomial regressions (Verbeek, 
2004). Negative binomial regressions are used when-
ever the sample variance of the dependent variable 

exceeds its sample mean (“overdispersion”). Given the 
large spread in the number of patent citations (standard 
deviation/mean = 2.96, Table 1), the respective count 
distribution is clearly overdispersed.6 The Schwartz’s 
Bayesian information criterion (Schwarz, 1978) for our 
data also favors negative binomial regression over 
Poisson regression. Zero inflation (see notes in Table 1) 
and zero truncation (Hall et al., 2001) issues do not 
apply. For the latter, we carried out a manual check in 
the PATSTAT database to find out whether all zero 
observations did indeed refer to firms that did not suc-
cessfully apply for any patents in that particular year 
and thus were not zeros due to missing data. Finally, to 
account for the panel structure of our data, we estimate 
panel data fixed-effects models.7 Our use of fixed-
effects models reduces the possibility of omitted vari-
ables bias and endogeneity.

Results
Innovation Regressions
Table 3 shows fixed-effects negative binomial regres-
sions. Model I shows the effect of family and founder 
ownership share variables on patent citations; Model II 
shows the effect of family and founder management 
variables on patent citations; Model III incorporates 
both management and ownership share variables. 
Because of the high correlation between the ownership 
share and management variables (r = 0.40 in case of 
founder firms or r = 0.38 in case of family firms, Table 2), 
the latter models might exhibit multicollinearity, which 
lowers the significance levels of the respective coeffi-
cients.

We find support for most of our hypotheses. Model I 
in Table 3 shows a negative effect of the variable owner-
ship share family on patent citations (Hypothesis 1: β = 
−0.55, p < .1). Also family management shows a nega-
tive effect (Hypothesis 2, β = −0.39, p < .01) in Model II. 
Thus, Hypotheses 1 and 2 do receive support. With 
respect to founders, founder management shows a posi-
tive effect (Hypothesis 4, β = 0.20, p < .01) in Model II, 
whereas we do not find a significant effect of founder 
ownership in Model I. Hypothesis 4 is thus supported 
whereas Hypothesis 3 is not supported. Based on inci-
dence rate ratios calculated from our regression coeffi-
cients (Model II, Table 3), we find that a family-managed 
firm has 32% fewer patent citations than other firms. By 
contrast, a founder-managed firm has on average 22% 
more patent citations than other firms.
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The control variables show expected effects in all 
models. R&D spending, market risk, and firm size show 
positive effects on patent citations (Baysinger et al., 
1991, Hansen, 1992; Trajtenberg, 1990). Finally, time 
effects are significant (Geroski & Walters, 1995). An F 
test for the joint significance of the time dummies is sig-
nificant at the 1% level (Table 3).

Performance Regressions
Our research has been driven by the assumption that 
patent citations are economically valuable. To test this 
assumption, we relate the variable log(patent citations) 
to firm performance. Table 4 shows an innovation per-
formance regression using log(market-to-book value) as 
dependent variable. We estimate a random-effects 
model as the Hausman test cannot be rejected (Hausman, 
1978; Verbeek, 2004). Hence, there exist no systematic 
difference between the coefficients of the random-
effects model and the fixed-effects model in which case 
the random-effects model can be used. The results of the 
performance regression is clear: the variable log(patent 

citations) is associated positively with the firm’s 
market-to-book value (Table 4) supporting our assump-
tion and prior research (Hall et al., 2005; Harhoff et al., 
2003; Lanjouw & Schankerman, 2004; Sandner & 
Block, 2011; Suzuki, 2011; Trajtenberg, 1990) regard-
ing the economic value of innovations.

Robustness Checks and Further Analyses

Robustness checks. We conducted several robustness 
checks to examine the sensitivity of the results obtained8: 
(a) We estimated our patent citations regressions using a 
self-citation corrected citation measure (Hall et al., 
2001). We found similar results. (b) We also estimated 
our regression using a smaller sample of firms from 
research-intensive industries of the S&P 500. Based on 
average R&D intensity per firm and prior findings 
(Hansen & Hill, 1991; Himmelberg & Petersen, 1994), 
we limited our data set to the following industries: 
“chemicals and allied products” (SIC 28), “industrial 
machinery and equipment” (SIC 35), “electronic and 

Table 1. Descriptive Statistics.

Mean SD Median Minimum Maximum Skewness Kurtosis

Patent count 105.53 248.46 24 1 2,738 5.03 34.92
Patent citationsa 1,679.74 4,978.48 239 0 74,546 6.54 62.74
Ownership share founder 0.02 0.07 0 0 0.84 6.46 57.11
Ownership share family 0.03 0.10 0 0 0.86 4.40 23.60
Founder management 0.17 0.38 0 0 1 1.74 4.03
Family management 0.07 0.25 0 0 1 3.43 12.75
CEO duality 0.81 0.40 1 0 1 −1.54 3.38
Ownership share pension funds 0.001 0.01 0 0 0.26 18.67 377.81
Ownership share mutual fund 0.07 0.08 0.05 0 0.43 1.25 4.30
Ownership share insurance firms 0.02 0.05 0 0 0.46 3.77 21.48
Ownership share banks 0.01 0.03 0 0 0.18 2.34 7.47
Ownership share investment 

advisors
0.03 0.05 0 0 0.37 2.25 8.86

Ownership share private equity 
or hedge funds

0.004 0.02 0 0 0.59 8.86 252.01

Log(R&D/sales) 0.06 0.08 0.03 0 0.94 3.62 26.14
Log(sales) 8.31 1.26 8.32 4.21 12.41 −0.02 3.01
Log(debt/assets) 2.68 1.20 3.15 0 4.40 −1.19 3.20
Log(market-to-book value)

t − 1
0.54 0.79 0.45 −2.33 4.34 0.51 3.74

Log(firm age) 3.90 0.93 4.28 0 5.33 −0.80 2.91
Market risk 1.05 0.58 0.92 −0.02 3.67 1.21 4.80

Note. N = 1,659 observations.
a. Number of observations with patent citations of zero: 115.
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other electrical equipment” (SIC 36), “transportation 
equipment” (SIC 37), “instruments and related prod-
ucts” (SIC 38), and “communications” (SIC 48).9 Again, 
the results are similar. Founder-managed firms show a 
higher degree of innovativeness relative to other firms 
in our sample, whereas family-managed firms show a 
lower degree of innovativeness relative to other firms. 
(c) As another robustness check, we estimated random-
effects models that allow for cross-sectional compari-
sons between firms. The results mirror those of the 
fixed-effects models. (d) To control for self-selection 
issues associated with family- or founder-managed 
firms, we estimated a two-step treatment effects model 

where the dependent variable of the first stage is family 
management or founder management and the dependent 
variable of the second stage is patent citations. The 
amount of cash dividends is used as an instrument to 
identify family- or founder-managed firms. The results 
show that self-selection is an issue for family-managed 
firms, whereas no such effect was found for founder-
managed firms. Nevertheless, when controlling for self-
selection, we continue to find a negative effect of family 
management on patent citations. (e) When using patent 
count as an alternative dependent variable (the correla-
tion between patent count and patent citations is r = 
0.80), we also find similar results. For example, we find 

Table 3. Fixed-Effects Negative Binomial Regressions on Patent Citations.

Model I Model II Model III

Independent variables Coefficient SE Coefficient SE Coefficient SE

Ownership and management variables
 Ownership share founder 0.35 (0.51) 0.15 (0.52)
 Ownership share family −0.55 (0.31)* −0.24 (0.33)
 Founder management 0.20 0.10*** 0.19 (0.10)*
 Family management −0.39 0.12*** −0.35 (0.13)***
 CEO duality 0.03 (0.05) 0.03 0.05 0.03 (0.05)
 Ownership share pension funds 3.34 (2.19) 3.31 2.21 3.33 (2.21)
 Ownership share mutual funds 0.01 (0.29) −0.03 0.29 −0.04 (0.29)
 Ownership share insurance firms −0.25 (0.48) −0.29 0.47 −0.29 (0.47)
 Ownership share bank 0.11 (0.73) 0.02 0.73 0.02 (0.73)
 Ownership share investment 

advisors
−0.12 (0.45) −0.03 0.44 −0.03 (0.44)

 Ownership share private equity or 
hedge funds

1.30 (0.67)* 1.28 0.67* 1.28 (0.67)*

Firm variables and controls
 Log(R&D/sales) 1.34 (0.30)*** 1.33 0.30*** 1.32 (0.30)***
 Log(sales) 0.30 (0.03)*** 0.29 0.03*** 0.29 (0.03)***
 Log(debt/assets) −0.02 (0.03) -0.01 0.03 −0.01 (0.03)
 Log(market-to-book value)

t − 1
0.08 (0.04)** 0.07 0.04* 0.07 (0.04)*

 Log(firm age) −0.02 (0.06) 0.01 0.06 0.01 (0.06)
 Market risk 0.13 (0.05)*** 0.13 0.05*** 0.12 (0.05)**
 Year dummiesa p < .01 p < .01 p < .01
 Constant −2.61 (0.31)*** −2.70 0.31*** −2.69 (0.31)***
 N observations (firms) 1,659 (248) 1,659 (248) 1,659 (248)
 Loglikelihood value −8,873.38 −8,867.82 −8,867.47
 Wald χ2 837.30 853.63 855.55
 Observations per firm: minimum, 

mean, maximum
2, 6.7, 11 2, 6.7, 11 2, 6.7, 11

Note. Coefficient = regression coefficient; SE = standard error.
a. Reference category: Year 2002.
*p < .1. **p < .05. ***p < .01 (two-sided tests).
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a positive effect of founder management (β = 0.30, p < 
.01) and a negative effect of family management (β = 
−0.40, p < .01) on the number of successful patent appli-
cations. The ownership share family variable and own-
ership share founder variable do not show any significant 
results in the patent count regressions. (f) Finally, we 
investigated whether the variable log(patent count) is 
correlated with log(market-to-book value). We find a 
positive effect. Yet the coefficient is lower in size and 
less statistically significant when compared with the 
coefficient of the variable log(patent citations; Table 4).

Further analyses. We also ran several regressions to 
investigate in more detail the link between family or 
founder firms and innovation. These regressions show 
among others that the innovation-reducing effect of fam-
ily management can be found for both family members 
serving as CEO and family members serving as Chair-
man. However, because of multicollinearity (the correla-
tion between the variable family CEO and the variable 
family Chairman is r = 0.71), it is not possible to 

determine which effect is stronger. In another regression, 
we combined the management and ownership dimen-
sions of family or founder firms into dummy variables 
indicating family or founder firms. We find a negative 
effect of family firms (p < .01) and a positive effect of 
founder firms (p < .1) on patent citations. We also ran 
several regressions where we looked for moderation 
effects of institutional ownership with regard to the rela-
tionship between family or founder firms and innova-
tion. We find evidence that bank ownership reduces the 
positive effect of founder management on patent 
citations.

Limitations
As with all research, our study has limitations that offer 
promise for future research. For instance, our results 
may suffer from survival bias. Founders may take more 
risks than families, which is associated with a higher 
chance of failure. Our sample only includes those firms 
that have survived until July 2003. We are not able to 
include those firms in our sample that have perished 
over the period 1994-2003. That is why our results may 
be skewed. Even though we cannot rule out completely 
the possibility of survival bias, it should be noted that 
our results are based on fixed-effects regressions, which 
does reduce that possibility.

Discussion
Innovations are critical to firm performance and eco-
nomic prosperity (Aghion & Howitt, 1992; Schumpeter, 
1942). Unfortunately, innovation research to date has 
neglected the effects of governance on the economic 
and technological value of innovations. Most studies 
have merely provided evidence that ownership concen-
tration influences R&D expenses, which mirrors inno-
vation input (Block, 2012; Chrisman & Patel, 2012; Hill 
& Snell, 1988; Lee & O’Neill, 2003; Munari et al., 
2010). Little research has been conducted, however, on 
how major owners or executives influence the eco-
nomic and technological importance of innovations. 
This study has attempted to fill that gap. We use the 
number of patent citations and the firm’s market-to-
book value to measure the economic and technological 
importance of innovations.

We have argued that not all types of major owners or 
executives have the same motivations, and hence might 
approach innovations differently. We drew in part on 

Table 4. Random-Effects Linear Regressions on Log(Market-
to-Book Value).

Independent variables Coefficient SE

Innovation variable
 Log(patent citations) 0.02 (0.01)**
Firm variables
 Log (assets) −0.14 (0.03)***
 Log (debt/ assets) −0.13 (0.02)***
 Log (firm age) −0.11 (0.04)***
 Market risk 0.09 (0.03)***
 Industry dummiesa p < .01
 Year dummiesb p < .01
 Constant 2.33 (0.56)***
N observations (firms) 1,659 (248)
Observations per firm: 

minimum, mean, maximum
2, 6.7, 11

R2 within, between, overall .23, .55, .44
Wald test of model 

significance
p < .01

Breusch–Pagan test of 
random effects

p < .01

Hausman test (fixed vs. 
random effects)

p = .18

Note. Coefficient = regression coefficient; SE = robust standard error.
a. Reference category: SIC 38.
b. Reference category: Year 2002.
*p < .1. **p < .05. ***p < .01 (two-tailed tests).

 at Technical University of Munich University Library on October 28, 2016fbr.sagepub.comDownloaded from 

http://fbr.sagepub.com/


192  Family Business Review 26(2)

SEW research to understand how major founder and 
family owners and executives might either enhance or 
diminish the economic and technological value of inno-
vations. Whereas founder owners and managers were 
expected to innovate and grow their firms because of 
their gain-seeking entrepreneurial orientation, family 
owners and managers were expected to see themselves 
as family nurturers, pursuing risk-averse strategies to 
avoid loss and protect SEW (Gomez-Mejia et al., 2007; 
Miller et al., 2011). We substantiated these notions in the 
context of the propensity of these different owners and 
managers to create significant innovations. Our results 
show that, when controlling for R&D spending, founder-
managed firms produce innovations with high economic 
and technological importance. By contrast, family-man-
aged firms produce innovations with low economic and 
technological importance, even when controlling for 
R&D spending. Collectively, these findings surfaced an 
important distinction between founder and family firms: 
family-managed firms are less likely to produce innova-
tions of a radical and exploratory nature whereas for 
founder-managed firms, the opposite seems to be true.

The number of patent citations that a patent portfolio 
receives is not only a measure of the economic and tech-
nological importance (Hall et al., 2005; Harhoff et al., 
2003; Lanjouw & Schankerman, 2004; Sandner & 
Block, 2011; Suzuki, 2011; Trajtenberg, 1990) but also 
a measure of the radicalness of innovations (Dahlin & 
Behrens, 2005). It can also be interpreted as relating to 
“invention resonance” (Makri, Lane, & Gomez-Mejia, 
2006)—that is, the extent to which the inventions of a 
firm inspire other researchers or firms to invent on their 
own or build on the invention. Some inventions only 
have few applications and constitute dead ends while 
others have numerous applications and stimulate waves 
of new inventions (Dahlin & Behrens, 2005; Podolny & 
Stuart, 1995; Sahal, 1985). The higher the number of 
patent citations, the more likely it is that the inventions 
of a firm have been adopted by other firms or research-
ers in their research programs. Our findings suggest that 
family management creates inventions with low levels 
of resonance, while founders as managers stimulate 
inventions that have a broad range of applications and 
stimulate new research and inventions by other firms.

Our results contribute to the SEW literature (Berrone 
et al., 2012; Gomez-Mejia, Cruz, et al., 2011; Gomez-
Mejia et al., 2007). Families as managers appear to 
choose less challenging and less significant innovation 
projects, perhaps because of their aversion to losing 

SEW. In contrast, founders as managers appear to be 
gain seeking rather than loss averse. Their goals seem 
not to be primarily related to a firm’s survival but to its 
growth and performance. This motivational difference 
between family and founder managers might explain 
why the goals of founders as managers are more aligned 
with those of public shareholders and why as a result, 
founder firms achieve better financial performance than 
family firms (Miller et al., 2007). These differences 
could also contribute to principal–principal agency con-
flicts in family firms (Villalonga & Amit, 2006) and help 
explain the many challenges that family firms face in 
research intensive sectors. A desire to support a family 
and its needs over the generations can draw away 
resources required for innovation. Moreover, the “patient 
capital” of family owners might promote a tolerance of 
below average firm returns, and hence an indifference 
toward an insufficient or ineffective innovation policy 
(Bloom & Van Reenen, 2007; Sirmon & Hitt, 2003). 
Another contribution to the SEW literature in family 
firms refers to our distinction between family ownership 
and family management (Block, 2010). Most studies so 
far use only family ownership as a proxy for the pursuit 
of SEW. Our findings suggest that the SEW effect of 
family ownership can also be attributed to family man-
agement. It seems that family firms are very heteroge-
neous in the emphasis they place on SEW (Chrisman & 
Patel, 2012). The preservation of SEW seems to be par-
ticularly high among those family firms that are family 
managed. Our analyses also surfaced an important dis-
tinction between founder management and founder own-
ership. Founder ownership did not have a significant 
effect on the economic and technological importance of 
innovations produced whereas founder management had 
a strong positive effect. Founders, who are still in charge 
of firms that have become major (S&P 500) corpora-
tions, are typically exceptionally talented people. Where 
those of proven talent run a company, their abilities and 
their incentives to perform well may prove to be a sig-
nificant advantage. By contrast, where the founder is 
only an owner and has handed off the management task 
to another person, both talent and motivation may be 
lost. A hired CEO may be less endowed than the founder 
of a great enterprise. Moreover, the latter may be subject 
to significant agency problems—as now the perquisites 
of career may come before the success of the firm. One 
well-known agency problem comes in the form of an 
aversion to risks that might jeopardize position, compen-
sation, and reputation (Narayanan, 1985). Risk aversion 
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can be especially costly to innovation—especially inno-
vation that is pathbreaking (Hall, 2002; Holmstrom, 
1989; Zenger, 1994). Finally, our results contribute to the 
discussion of how SEW evolves over generations 
(Berrone et al., 2012). Unlike with economic wealth, 
which often disappears as generations evolve, SEW 
seems to increase over generations. When a firm changes 
status from founder to family, it tends to value more 
SEW aspects even if that comes at the expense of eco-
nomic or technological benefits.

The disadvantage of family firms might be further 
aggravated by issues of human capital. Research shows 
that in innovative industries, firm performance depends 
on retaining highly skilled workers (Thornhill, 2006). 
However, family businesses tolerate suboptimal human 
capital because of altruistic family behavior and goals 
related to family executive succession (Bloom & Van 
Reenen, 2007; Pérez-González, 2006; Schulze et al., 
2003). Since job requirements in research-intensive 
industries may be especially demanding, direct family 
management of firm resources and strategic decisions 
might be detrimental. Families might also harm firm 
innovations because innovativeness and performance 
benefit from alliances, joint ventures, acquisitions, and 
the support of venture capitalists, all of which are anath-
ema to the many family owners and managers who wish 
to retain control of their enterprises (Keil, Maula, 
Schildt, & Zahra, 2008).

The lack of outsider influence on many family busi-
ness boards also limits effective monitoring of manage-
rial conduct. Le, Walters, and Kroll (2006) find that 
influential external monitors had a positive impact on 
R&D efforts and firm performance. In a study of family 
firms, Chang et al. (2010) found that unchecked family 
control reduces the performance expected from innova-
tions. Morck and Yeung (2003) argue that some family 
business groups are reluctant to adopt innovations that 
might cannibalize products of divisions led by family 
members, even when the overall financial benefits to 
shareholders would be positive. All these findings sug-
gest the perniciousness of a family’s SEW agenda.

Finally, our results contribute to the literature on firm 
governance and performance. Previous research has 
shown above average performance for founder firms 
and mixed performance results for family firms (Miller 
et al., 2007; Villalonga & Amit, 2006). Our study sug-
gests a reason for the superior performance findings for 
founder firms while questioning the research that finds 
superior family firm performance (Anderson & Reeb, 
2003). We believe that family firms are more apt to 

underperform in research intensive sectors. It appears 
that SEW priorities restrict significant innovations in 
family firms. Certainly, these results have economic sig-
nificance as prior research shows that innovations are a 
driver for firm and economic performance (Combs, 
2010; Geroski, Machin, & Van Reenen, 1993; Romer, 
1990; Schumpeter, 1942; Trajtenberg, 1990).

Our results also have an important practical implica-
tion for family firms. SEW concerns may bias family 
firms toward incremental rather than radical innovation 
projects. In some industries, however, a constant flow of 
radical innovations is needed to stay competitive. 
Family firms should be aware of this bias to ensure the 
quality of their portfolio of innovation projects. More 
than other firms, family firms face a constant need to 
benchmark their innovation portfolios against those of 
their competitors. In this context, it might be a good idea 
to appoint industry or academic experts from outside the 
family to review the family firm’s innovation portfolio.

Further research using patent data might investigate 
the degree of science harvesting by family and founder 
firms. Some firms conduct basic research not for par-
ticular results or inventions but to exploit knowledge 
created by universities or research institutes (science 
harvesting). Such a strategy would manifest itself in a 
higher number of references in the firm’s patents to sci-
entific papers in peer-reviewed journals (Breitzman, 
Thomas, & Cheney, 2002). Such research would also 
help to determine whether family or founder firms are 
more likely to use an explorative or exploitive innova-
tion strategy (Jansen, Van Den Bosch, & Volberda, 
2006). Another interesting research question concerns 
the role of intellectual property as a protection mecha-
nism in family and founder firms. In some industries, 
however, where patents can be circumvented by com-
petitors, patents tend to be ineffective as a protection 
mechanism (Arundel & Kabla, 1998). Secrecy or long 
lead times may be more effective mechanisms for appro-
priating the rents from innovation (Arundel, 2001; 
Harabi, 1995; Levin, Klevorick, Nelson, & Winter, 
1987). Furthermore, over the past 20 years, a rapid 
growth in the number of patents has been observed (Hall 
& Ziedonis, 2001; Kim & Marschke, 2004). Part of this 
growth is not due to an increase in inventive activity but 
rather to strategic reasons, such as increasing one’s 
power in technology negotiations and avoiding trials 
(Duguet & Kabla, 1998; Reitzig, Henkel, & Heath, 
2007). SEW concerns may influence family firms with 
regard to their use of intellectual property as a protection 
mechanism.
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Appendix

Description of Variables.

Variables Description

Innovation variables
 Patent count Number of granted patents on basis of the application year; source: own calculation from 

the patent data in the NBER data set (Hall, Jaffe, & Trajtenberg, 2001)
 Patent citations Number of (forward) citations of granted patents corrected for truncation bias, including 

self-citations; source: (Hall et al., 2001)
Ownership and management variables
 Ownership share 

founder
Percentage of common stock owned by founder. Main source: company’s proxy statements 

(mostly DEF 14A)a

 Ownership share family Percentage of common stock owned by family. Main source: company’s proxy statements 
(mostly DEF 14A) a

 Management by founder Dummy = 1 if founder is CEO or chairman. Main source: company’s proxy statements 
(mostly DEF 14A)a

 Management by family Dummy = 1 if a member of the founding family is CEO or chairman. Main source: company’s 
proxy statements (mostly DEF 14A)a

 Ownership share pension 
funds

Percentage of common stock owned by pension funds. Main source: company’s proxy 
statements (mostly DEF 14A)a

 Ownership share mutual 
funds

Percentage of common stock owned by mutual funds. Main source: company’s proxy 
statements (mostly DEF 14A)a

 Ownership share 
insurance firms

Percentage of common stock owned by insurance firms. Main source: company’s proxy 
statements (mostly DEF 14A)a

 Ownership share banks Percentage of common stock owned by banks. Main source: company’s proxy statements 
(mostly DEF 14A)a

 Ownership share 
investment advisors

Percentage of common stock owned by investment advisors. Main source: company’s proxy 
statements (mostly DEF 14A)a

 Ownership share private 
equity or hedge fund

Percentage of common stock owned by private equity firms or hedge funds. Main source: 
company’s proxy statements (mostly DEF 14A)a

Firm variables and controls
 Log(sales) Natural logarithm of sales (in million $). Source: Compustat; data item: AT
 Log(R&D/sales) Zero skewness log transformation of R&D expenditures (in mn $) divided by sales (in mn $). 

Log(R&D/sales −k) with k = −0.0047473. Source: Compustat, data items: AT, XRD
 Log(market-to-book 

value)
t − 1

Calculated as natural logarithm of market value of equity + book value of total debt + 
convertible debt and preferred stock + current liabilities – current assets divided by 
book value of total assets, lagged by 1 year. Source: Compustat, data items: MKVALF, DT, 
DCPSTK, CL, CA, AT

 Log(firm age) Natural logarithm of number of years since the firm was founded
 Log(debt/assets) Natural logarithm of (book value of debt divided by total assets). Source: Compustat; data 

items: D, AT
 Market risk The firm’s beta calculated as the firm’s daily return regressed against the returns of the S&P 

500 Index. Source: CRSP
 Year dummies Ten indicator variables for the years 1994-2003
 Industry dummies Six industry indicator variables: chemicals and allied products (SIC 28); industrial machinery 

and equipment (SIC 35); electronic and other electrical equipment (SIC 36); transportation 
equipment (SIC 37); instruments and related products (SIC 38); communications (SIC 48). 
Source: Compustat

Note. CRSP = Center for Research on Security Prices.
a. To resolve unclear cases, we checked the ownership and management information with information from Hoover’s Handbook of American 
Business, Gale Business Resources, the Twentieth-Century American Business Leaders Database at Harvard Business School, Forbes Lists of the 
400 Richest Americans, Marquis Who’s Who in America, and information available on the firms’ website.
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Notes

1. We choose the year 2003 and not a more recent year 
as a starting point since we use patent citation data. 
Patent citations only occur some years after the firm 
has successfully applied for a patent.

2. We used Bronwyn Hall’s update of the patent data files 
from December 29, 2008, which runs through 2006.

3. See http://www.epo.org/patents/patent-information/
raw-data/test/product-14-24.html (accessed March 
10, 2010).

4. We use the two terms forward citations and patent 
citations interchangeably.

5. Proxy statements do not report shareholders with less 
than 5% of firm ownership unless they are also mem-
bers of the board of directors.

6. The likelihood ratio tests for overdispersion are sig-
nificant at the 1% level.

7. The Hausman test (Hausman, 1978) could not be 
calculated in some cases since the asymptotic 
assumptions were not met and provided an inconclu-
sive result (p < .10), which is why we also estimated 
random-effects models in the robustness checks sec-
tion. However, we base our conclusions mainly on 
the fixed-effects models, since unlike random-effects 
models they do not make an assumption about the 
firm-specific error term.

8. The results of the robustness checks are available 
from the corresponding author.

9. We excluded software firms falling into the SIC 48 
category, since patents are not a meaningful indicator 
for software firms (Bessen & Hunt, 2007).
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