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¢SE VE AFECTADA LA INNOVACION POR LA PROPIEDAD FAMILIAR?
UNA APROXIMACION A LA INDUSTRIA DE LA BIOTECNOLOGIA

RESUMEN: este articulo analiza si la propiedad familiar de una firma in-
fluye en su actividad de innovacion. Para tales efectos, se caracterizaron
empresas familiares e innovadoras que operan bajo el enfoque basado en
recursos, asi como los factores relevantes en sus procesos de innovacion
y de generacion de ventajas competitivas. Especificamente, el objetivo de
este trabajo es identificar el perfil de las empresas innovadoras y analizar
si la propiedad familiar es una caracteristica relacionada con sus inicia-
tivas de innovacion. Para lograr este objetivo, se aplicé una metodologia
de andlisis de clisteres en una muestra de empresas de la industria biotec-
nolégica espafiola, dentro de la cual la innovacion es un factor clave. Los
resultados muestran la importancia de las caracteristicas de las familias
en la consolidacién de empresas innovadoras, contribuyendo a precisar
aportes no concluyentes en la literatura acerca de la relacion familia-in-
novacion. Asi mismo, los resultados pretenden ayudar a los stakeholders
y a los responsables de las politicas organizacionales en sus procesos de
toma de decisiones frente a asuntos relacionados con la inversion o trans-
ferencia de conocimiento, en procura de mejorar factores de la competiti-
vidad y promover cambios socioeconémicos.

PALABRAS CLAVE: empresas familiares, actividad innovadora, enfoque
basado en recursos, andlisis de clusters

AINOVACAO E AFETADA PELA PROPRIEDADE FAMILIAR? UMA APROXI-
MAGAO A INDUSTRIA DA BIOTECNOLOGIA

RESUMO: este artigo analisa se a propriedade familiar de uma empresa
influencia em sua atividade de inovacao. Para isso, caracterizaram-se em-
presas familiares e inovadoras que operam sob a abordagem baseada em
recursos, bem como os fatores relevantes em seus processos de inovacdo
e geracdo de vantagens competitivas. Em especifico, o objetivo deste tra-
balho € identificar o perfil das empresas inovadoras e analisar se a pro-
priedade familiar é uma caracteristica relacionada com suas iniciativas de
inovacdo. Para atingir esse objetivo, foi aplicada uma metodologia de ana-
lise de clusters numa amostra de empresas da industria biotecnoldgica es-
panhola, dentro da qual a inovagao é um fator fundamental. Os resultados
mostram a importancia das caracteristicas das familias na consolidacéo
de empresas inovadoras, 0 que coopera para a precisao de contribuicoes
nao conclusivas na literatura sobre a relagao familia-inovagao. Além disso,
os resultados pretendem ajudar os stakeholders e os responsaveis pelas
politicas organizacionais em seus processos de tomada de decisdes diante
de assuntos relacionados com o investimento ou a transferéncia de conhe-
cimento, a procura de melhorar fatores da competitividade e promover
mudancas socioecondmicas.

PALAVRAS-CHAVE: abordagem baseada em recursos, analise de clusters,
atividade inovadora, empresas familiares.

L'INNOVATION EST-ELLE AFFECTEE PAR LA PROPRIETE DE LA FAMILLE?
UNE APPROCHE DE L'INDUSTRIE DE LA BIOTECHNOLOGIE

RESUME: Cet article analyse si la propriété familiale d'une entreprise in-
flue sur son activité d'innovation. A cet effet, on a caractérisé des entre-
prises innovantes et familiales qui opérent sous une approche fondée sur
les ressources ainsi que les facteurs pertinents dans leurs processus d'in-
novation et de génération d'avantages concurrentiels. Plus précisément,
le but de cet article est d'identifier le profil des entreprises innovantes
et d'analyser si la propriété familiale est une caractéristique liée a leurs
initiatives d'innovation. Pour atteindre cet objectif, on a appliqué une
méthode d'analyse de clusters sur un échantillon d'entreprises espagnoles
dans l'industrie de la biotechnologie, dans lesquelles I'innovation est un
facteur clé. Les résultats montrent I'importance des caractéristiques des
familles dans la consolidation des entreprises innovantes, contribuant
ainsi a préciser des contributions non concluantes dans la littérature sur la
relation famille-innovation. De méme, les résultats visent a aider les par-
ties prenantes et les responsables des politiques d'organisation dans leurs
processus de prise de décisions par rapport aux questions liées a l'investis-
sement ou le transfert de connaissances, en cherchant a améliorer les fac-
teurs de compétitivité et promouvoir les changements socio-économiques.

MOTS-CLE: entreprises familiales, activité d'innovation, approche fondée
sur les ressources, analyse de clusters.
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ABSTRACT: This paper investigates if family ownership affects the firm's innovation activity. It
characterizes familiar and innovative firms using the Resource-based View of the firm and the
relevant factors to innovate and gain competitive advantages. In particular, the purpose is identify-
ing the profile of innovative firms and analyzing if family ownership is a characteristic related to
their innovative activity. To achieve this objective, we have applied a cluster analysis methodology
in a sample of companies of the Spanish biotechnological industry in which innovation is core. The
results show the relevance of the family characteristics on the characterization of those innovative
firms, contributing to clarify the existing inconclusive literature between family and innovation,
and helping stakeholders and policy-makers to make decisions about inversion or transference of
knowledge which would help to improve competitiveness and promote socio-economic changes.
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Introduction

A key element for a family entrepreneur who wishes to develop value-
adding activities is the innovative nature of the business and the close rela-
tionship of innovation with knowledge generation and transfer. On the one
hand, literature about family firms notes the importance of family business
to a vibrant economy and, on the other hand, the role of innovation as one
of the motors of economic growth (Schumpeter, 1939), recognizing the sig-
nificance of knowledge as a key resource and the importance of its transfer-
ence to obtain innovation and, as a result of the innovation, competitiveness
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and economic growth (Drucker, 1993, 2001; Harris, 2001,
Hagedoorn & Wang, 2012; Hoogenboom, Trommel & Ban-
nink, 2008; Nonaka, 1994; Spender, 1996). Therefore,
innovation is recognized as one of the keys to restore eco-
nomic growth in the global recession that began around
the end of the first decade of the 21 century, whose end
is being debated at present, and which has been affecting
Europe and Spain (Cabrales et al., 2009; Krugman, 2012).

From the framework of the Resource-based View (rBv), suc-
cessful innovation allows a firm to get something unique
that its competitors lack in order to build a competitive
advantage (Andriopoulus & Lewis, 2010; Barney, 1991,
Hill & Jones, 2008; Mayer, Somaya & Williamson, 2012;
Sawang & Unsworth, 2011; Teece, 2010). This context led
us to study and identify those factors of a firm which are
relevant for innovating and thus gaining a competitive ad-
vantage. Among these factors we wonder if the ownership
of innovative firms, in particular family ownership, could be
a characteristic linked to their innovative activity. But not
only the competitive advantage and the economic growth
led us to study this relationship. Also, literature about
family firms points out the relevance and prevalence of this
type of ownership structure, suggesting that most firms in
the world are controlled by their founders and heirs, who
are directly involved in creating employment, generating
innovation technology and improving life quality (Astra-
chan, Zahra & Sharma, 2003; Colli, Fernandez-Perez &
Rose, 2003; Schulze et al., 2001). A report by the European
Commission (2009) concludes that more than 60% of all
European companies are family-owned and their contribu-
tion to the cop is around 50%. The number of this kind of
firms will increase in the future because a great number of
unemployed will set up their own businesses as the only
way to obtain income during the global recession (Cabrales
et al., 2009; Krugman, 2012). These firms will then become
family businesses.

However, when analyzing innovation in family firms, the
empirical evidence and the preceding literature do not
provide conclusive results in this regard (Carnes & Ire-
land, 2013; Penney & Combs, 2013). The impact of the
firms' ownership on innovative activities is a research area
pending an in-depth analysis: some authors suggest that
innovation and entrepreneurial activities are stimulated
among family firms (Chen, Tsao & Chen, 2013; Craig & Di-
brell, 2006; Craig & Moores, 2006; Lodh, Nandy & Chen,
2014), while others say these firms are not as innovative
as non-family firms (Classen et al., 2014) since they avoid
entrepreneurial activities and risk in their decision-making
process (Carney, 2005; Naldi et al.,, 2007). Therefore, in the
family firm research area scholars have theorized different
points of view about the relationship between innovative

activity and family ownership. Besides, previous research
has not focused on characterizing innovative firms to study
the link between ownership and the innovative activity.

At this point, it is relevant to consider Damanpour (1991)
about the importance of distinguishing among the types
of organizations in innovation research, considering that
in family firm research empirical studies have generally
analyzed the role of innovation in public non-family and
family firms, without focusing on a specific industry (Craig
& Dibrell, 2006; Craig & Moores, 2006; Kellermanns et al.,
2008; Lodh, Nandy & Chen, 2014; Zahra et al., 2004). That
is the reason we conduct our empirical study on a specific
industry in which innovation is decisive and core, in order
to study the variables 'innovative activity' and ‘family own-
ership’ as main characteristics or factors to develop high
importance resources and capabilities that result difficult
to implement and imitate. Thus, we analyze the Spanish
biotechnological industry focusing on firms for which inno-
vation is a core element, as in the case of biotech business
(Gottweis, 1998), since their potential in the innovation
process has been recognized in the industrialized coun-
tries, where governments have supported the transference
of the technical and scientific knowledge from the labs to
the firms. In this area there is a major research context
where we analyze innovative activity and family ownership
and make a description and a characterization of the firms.

Consequently, in this paper, we will pay special attention to
family firms and their links with innovation in order to find
new ways to foster economic growth and society welfare. In
particular, the aim of this paper is to identify the profile of
innovative firms and analyze if ownership, family ownership
specifically, is a characteristic related to their innovative ac-
tivity. Several reasons motivated this study: the relevance
of family businesses for a vibrant economy (Astrachan
etal., 2003; Colli etal., 2003); the significance of innovation
for firms and the growth of economies (Barney, 1991; Hill
& Jones, 2008; Schumpeter, 1939); the different points of
view posed about the relationship between innovative activ-
ity and family ownership (Carnes & Ireland, 2013; Penney &
Combs, 2013); the relevance of establishing a typology and
a characterization of r&D systems (Berchicci, 2013; Buesa
et al., 2006); and different considerations around the impor-
tance of distinguishing types of organizations in innovation
research (Damanpour, 1991).

To achieve this objective, we have used a cluster analysis
following the approach proposed by Hair et al. (1999) in
using the advantages of both continuous and categorical
variables (Hair et al., 1999; Uriel & Aldas, 2005).

The contribution of our analysis is both theoretical and
practical. It is theoretical because our proposal links three
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relevant elements in family business and organizational
literature that have rarely been empirically researched to-
gether: family firms, innovative activity and biotechnolog-
ical industry. Moreover, we have analyzed the questioned
link between family ownership and innovation activity from
the RBv approach, as a framework which allowed us to inte-
grate innovative activity and ownership, focusing our atten-
tion on firms where innovation is core and looking for those
relevant variables of the family firms which lead them to
develop key resources and capabilities for innovation, and
thus for the generation of a competitive advantage. Be-
sides, we have adopted a quantitative methodology rarely
used in the preceding literature to study the relation be-
tween family ownership and innovative activity, as it is the
case of cluster analysis methodology, which is appropriate
to empirically characterize cases of a sample.

Additionally, from a practical point of view, family firms, bio-
technological firms' stakeholders and policy-makers would
benefit from understanding the profiles of innovative firms,
the factors that contribute to strengthen resources and ca-
pabilities, to develop competitive advantages and to make
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decisions accordingly, in such a way these firms grow cor-
rectly and create a biotechnological industry that promotes
socio-economic growth. Besides the former contributions,
it is important to state that this paper is the first empirical
study in analyzing and clarifying family firms and innova-
tion phenomenon on a sample of biotechnological Spanish
firms. Moreover, in family firms' literature there is a lack of
studies about thisindustry, despite the fact that the potential
of biotechnology innovation process has been recognized
in industrialized countries as a way to develop a knowl-
edge-based economy and overcome the global recession.

The paper is organized as follows: first, in section two we
review the theoretical foundations on the specific links
between innovation activity and family ownership, and it
also focuses on identifying the variables of the study; then,
in section three we describe the sample used to develop
the empirical analysis, the research objective of the paper
and additionally we present the quantitative analysis; sec-
tion four introduces the results of the study; and section
five presents the main conclusions and limitations of this
research exercise.
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Innovative Activities in Family Firms

Existing literature on family firms has studied the impact
of firms' ownership on innovation activities following dif-
ferent theoretical drivers such as Stewardship Theory
(Craig & Dibrell, 2006), Agency Theory (Lodh, Nandy &
Chen, 2014; Zahra, 2005), the socioemotional wealth
(Gomez-Mejia et al., 2007) or the rev (Carnes & Ireland,
2013; Zahra et al, 2004). However, innovation in family
firms is a research area pending an in-depth analysis, since
literature does not provide conclusive results (Carnes & Ire-
land, 2013; Penney & Combs, 2013).

From the rBv, we examine the conflictive link between
family firm ownership and innovation activity, which was
described above in order to integrate and extend both re-
search areas. This idea is supported by the fact that in
family firm research areas empirical studies have mainly
analyzed the role of innovation in public family and non-
family firms without a particular focus on a specific in-
dustry (Craig & Dibrell, 2006; Craig & Moores, 2006;
Kellermanns et al, 2008; Lodh, Nandy & Chen, 2014,
Zahra et al., 2004). Given that this idea may partially sup-
port the mixed empirical results about the link between
family ownership and their innovation activity, we propose
to conduct our empirical study on a specific industry in
which innovation is decisive and core.

Therefore, the rav allows us to study and identify relevant
factors or variables in family firms which lead them to in-
novate and thus gain a competitive advantage and higher
incomes. Moreover, thinking of innovation as a key element
for firms' success leads us to rev, which points out that we
must research those factors or variables that better explain
firms' final results.

Variables

In order to study and identify variables in family firms
where innovation is core, we have made a literature re-
view looking for variables and measures commonly used
to study the link between family ownership and innova-
tion activity, both in family firm research area and/or in
RBV approach. In general, in literature about family firms,
empirical studies use 'innovative activity' as a dependent
variable and 'family ownership' as an independent one.
Therefore, we have used these two variables to charac-
terize the innovative firms of the sample. However, the fol-
lowing variables are also regularly used as control variables
according to literature: firm size, age, past financial per-
formance and liquidity. Consequently, we have decided to
include them in the analysis to test whether they are sig-
nificant in characterizing the firms.

Additionally, we have decided to introduce the variable
‘entrepreneurial risk taking' for the following reasons: in-
novations, along with the role of the entrepreneur, are
some of the most important factors to build competitive
advantages (Barney, 1991; Hill & Jones, 2008); the role
of the entrepreneur is important since is the person de-
veloping the innovative activity of a firm and, therefore,
making decisions to take the entrepreneurial risk of inno-
vation (Craig & Dibrell, 2006); and because in family firm
research area some papers suggest to study the linkages
between innovation and entrepreneurial risk-taking (Zahra
et al, 2004). These reasons let us think there could be a
linkage between ownership, the innovative activity and en-
trepreneurial risk-taking, being this variable also relevant
to characterize the firms in the sample.

Accordingly, we have identified the following variables and
measures:

Innovative activity: Firms' innovative activity is mea-
sured by the R&D expenditure/sales ratio, which is pro-
portional to a firm innovation commitment. This ratio is
a common measure of a firm's input to innovation pro-
cess and allows comparison between firms (David, Hitt
& Gimeno, 2001; Hitt et al., 1996; Kim, Kim & Lee, 2008;
Renko, Carsrud & Brannback, 2009).

Entrepreneurial risk-taking: Entrepreneurial risk-taking is
usually measured by the debt/equity ratio since this mea-
sures financial risk. When a firm has an important debt it
is said it has a high financial risk. Comparing companies
that have taken risk investing in capital, the debt/equity
ratio is greater in capital-intensive industries than in non-
capital intensive industries (Zahra, 2005). In general, the
suitable data for this index should consider a function of
the profitability of the company, as well as the index of
the industry.

Family ownership: A business is considered a family firm
if both of the following conditions are met: first, two or
more directors have a family relationship and, second,
family members must hold a substantial proportion of eg-
uity (Gomez-Mejia, Makri & Larraza, 2010; Jones, Makri
& Gomez-Mejia, 2008). In our study the ‘family owner-
ship' variable is a dummy variable (1/0) measured by the
percentage of firm's stock held by the owner family. We
have imposed a 10 per cent ownership threshold to en-
sure that the owner family held a substantial percentage
of the firm's equity and at least two members of the
board were family (Mufioz-Bullén & Sanchez-Bueno, 2017,
Zahra, 2005).
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Firm size: Sathe (2003) states that larger firms might re-
sist change and innovation because these companies sub-
ject ideas for radical innovation to iterative reviews that
stifle entrepreneurial ventures. Zahra asserts that “larger
family firms have well-established connections within and
outside their industries, making it possible for them to
join strategic alliances and intensify entrepreneurial ac-
tivities” (2005, p. 32). Therefore, firm size might have
an effect on innovative activity and entrepreneurial risk-
taking. To measure firm size, we use firm's total assets
(Baysinger et al., 1991; Zahra et al., 2004).

Firm's age: Following Cairncross (1992), in the mature
stage of life firms have the resources to exploit opportuni-
ties and introduce new products and services. Therefore,
firm's age also has an effect on innovative activity and
entrepreneurial risk-taking. To measure firms' age, this
study uses the number of years the firm has been in exis-
tence (Zahra, 2005; Zahra et al., 2007).

Past financial performance: A successful past perfor-
mance may affect innovative activity and entrepreneurial
risk-taking because managers could reduce their wish to
face entrepreneurship. If the firm is doing well managers
could have no incentives to disrupt the status quo. Nev-
ertheless, a successful past performance also provides
resources that could encourage managers to carry out
entrepreneurial activities. To measure firms' past perfor-
mance, we use the firm's average return on assets (RoA)
over the preceding three-year period (Kim, Kim & Lee,
2008; Zahra, 2005).

Liquidity: Previous research has found that levels of li-
quidity could influence the amount of funds the firm has
available in the current period for developing innovative
activity and entrepreneurial risk-taking. A common mea-
sure of liquidity is the ratio: current assets/current liabili-
ties (Baysinger & Hoskisson, 1989; Hitt et al. 1996).

Empirical Analysis, Sample and Methodology

Sample

As it was noted, we propose as the objective of this paper
to look for a profile of innovative firms and analyze if own-
ership, concretely family ownership, is a characteristic re-
lated to their innovative activity. To reach this, we have
used a sample drawn from saBi database owned by Bureau
van Dijk. This database contains comprehensive informa-
tion about Spanish and Portuguese companies, such as fi-
nancial statements, financial strength indicators, directors
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and contacts, original filings/images, detailed corporate
structures, audit report, etc. We selected Spanish firms
who are classified in cNAE code 7211. cNAE is the National
Classification of Economic Activities compiled according to
the conditions set out in the NACE Regulation (statistical
classifications of economic activities developed since 1970
in the European Union). The code 7211 groups the firms
whose activity is the experimental r&D in biotechnology.

Our data comprise financial data up to December 31
2013. As result we obtained 243 firms. In order to discard
those cases that could invalidate the results of the empir-
ical analysis (e.g., cases with too much missing data) we
followed the methodology proposed by Lehmann, Gupta
and Steckel (1998), and Santesmases (2009). In addition,
we eliminated outliers.

Methodology

We used a cluster analysis following the approach proposed
by Hair et al. (1999), which consists of using a combina-
tion of methods for continuous and categorical variables,
taking the advantages of both proposals (Hair et al., 1999;
Uriel & Aldas, 2005), and employing spss software. In
this paper, the analysis is conducted with the aim of for-
mulating a taxonomy or empirical classification for the
biotechnology firms of the sample and for analyzing if own-
ership is a characteristic related to their innovative activity.

In our research the variables are measured on different scales;
to avoid inconsistencies in the analysis we have standard-
ized them (Uriel & Aldas, 2005). In the first step, we have
used the hierarchical method of Ward in order to define the
number of clusters. Then, in the second step, to determine
the final composition of the groups we have employed the
two-step cluster analysis method, which is suitable for
the joint use of continuous and categorical variables.

Previously, theoretical considerations allow us to identify
seven relevant variables that would characterize the bio-
tech firms: innovative activity, entrepreneurial risk taking,
family ownership, firm size, firm age, past financial per-
formance and liquidity, measured as previously discussed.

Hierarchical Cluster Analysis

To apply the hierarchical method we have chosen Ward's
proposal, using the Euclidean distance squared as a mea-
sure (Hair et al., 1999). As a point of reference to choose
the most appropriate number of clusters we have used the
agglomeration coefficient. When two very different clus-
ters are joined it produces a very large coefficient or a high
percentage of change in the coefficient. We look for large
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increases in the coefficient in order to stop the fusion of
groups. We can see in table 1 considerable increases in
passing from one number of clusters to the next number.

Table 1.
Agglomeration coefficient analysis for the Ward's method.
No. of Agglomeration Increases in | Change in the ag.c.
Clusters | Coefficient (ag.c.) the ag.c. of Next level (%)
6 533.697 25.44
5 669.412 135.755 23.88
4 829.284 159.872 22.11
3 1,012.608 183.324 20.05
2 1,215.630 203.022 18.05
1 1,435.000 219.370

Source: Own elaboration.

As seen in table 1, the higher agglomeration coefficients
are for 3, 2 and 1 clusters. These coefficients show signifi-
cant increases when going from 3 to 2 clusters (1,215.630 -
1,012.608=203.022) and from 2 to 1(1,435.000-1,215.630
= 219.37). Therefore, if clusters 3 and 2 join we would be
mixing very different groups, which would be detrimental
to their internal homogeneity. The same would be applied
if clusters 2 and 1 join. Besides, in order to identify ag-
glomeration coefficients with large increases, in the same
table we also calculated the percentage changes when
going from 6 to 2 clusters. As we can see, the increase in
the percentage of change when going from 2 clusters to
1 is large (18.05% = {(1,435 - 1,215.63)/1,215.63)}x100)
and the change that occurred when going from 3 to 2 clus-
ters (20.05%) is also remarkable.

Then, we identified those atypical individuals in the solu-
tions of 2 and 3 clusters obtained by Ward's method. Table 2
shows the scheme agglomeration for the last 4 steps (from
step 198 to 199) of the analysis. This information is useful
in identifying unique individuals which were joined to the
grouping process late (e.g. potential outliers).

Table 2.
Agglomeration scheme from step 198 by Ward's method.
Step of first cluster appearance
Step No. of Cluster
Cluster 1 Cluster 2 Next
202 4 200 201 204
203 3 193 0 205
204 2 202 195 205
205 1 204 203 0

Source: Own elaboration.

Table 2 shows in the last three columns the steps in which
each one of the clusters is formed. Thus, a company that
never has joined to a group has the O level. As can be
seen, in step 203 (3 clusters) a new cluster is derived from
merging a cluster with a unique firm and one cluster that
had arisen as others join in step 193. In sum, the selec-
tion of 3 or less clusters eliminates the problem of the firm
which had not previously joined any group.

Two-step Cluster Analysis

In this second phase of cluster analysis, the two-step
method has been used because it allows segmenting a
sample simultaneously using categorical and continuous
variables. To proceed with this method, the variables are
standardized since they are measured in different scales.
Log-likelihood is chosen as measure of distance because
there are continuous and categorical variables. This mea-
sure assumes that continuous variables follow a normal
distribution while a multinomial distribution is adopted by
the categorical variables, and that both are independent.
However, the procedure works reasonably well although
these assumptions are not met.

Furthermore, with this method, a fixed number of clusters
in which it is desired to segment the sample of individuals
may or not be specified. In this case, we first perform the
analysis using the statistical program in order to determine
the number of clusters automatically, and subsequently,
we proceed with a specific number of three clusters. The
optimal number of groups obtained automatically with
the Schwarz Bayesian criterion has been 2, while using the
Akaike information criterion has resulted in 4. Therefore,
the recommended number of clusters is between 2 and 4,
which supports the decision of segmentation in 3 clusters
taken from the previous analysis following Ward's method.

Table 3 shows the profile of the variables used for seg-
mentation in three clusters. The last column exhibits the
distribution of clusters: the largest cluster is the number 1
with 149 companies, followed by number 3 with 40 and
number 2 with 17.

The previous profile analysis reveals the following sequence.
Cluster 1 (149 companies) shows lower values than the glo
bal average of the sample for all continuous variables, except
past financial performance. The 149 companies comprising
such value are 'non-family’ firms. Cluster 2 (17 companies)
shows higher values than the global average of the sample
on continuous variables: innovative activity, entrepreneurial
risk-taking, size, age, and liquidity, as well as a lesser value
in the past financial performance variable; moreover, of
the 17 companies that form this group, 16 are 'non-family’
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Table 3.
Profiles of the averages of the variables used in obtaining the solutions of three clusters (two-step method).
Panel A: Average profile of continuous variables
Cluster size
Innovat. Act. Risk taking Size Age Past Finan. Perf. Liquidity
ﬁlvjfagnfpcl’i 6.05 229 5,648,947.93 8.35 -10.07 3618
Cluster 1 2.64 1.56 2,575,864.56 7.81 -5.59 10.74 149
Cluster 2 44.51 9.98 34,040,499.18 11.12 -67.08 323.08 17
Cluster 3 2.39 1.76 5,029,774.20 9.20 -2.54 9.02 40
Total sample 206
Italics: Cluster with the highest average, Underline: Cluster with the lowest average.
Panel B: Frequency of the categorical variable
Family ownership
0 1
No. of cluster Frequency Percentage Frequency Percentage
1 149 90.30% 0 0.00%
2 16 9.70% 1 2.44%
3 0 0.00% 40 97.56%
Total sample 165 100.00% 41 100.00%
Panel C: Contrast ANova of the significance of differences between averages of continuous variables
Sum of squares Snedecor's F
s | oo i e R
Innovat. Act. 85,322.426 27,410.140 112,732.566 32.607 0.000
Risk Taking 8,478,567 1,094.965 9,573.532 13.108 0.000
Size 2,151,258,305,063 20,203,137,844,915 22,354,396,149,978 7.558 0.001
Age 6,604.903 202.228 6,807.131 3.108 0.047
Past Finan. Perf. 282,418.801 60,511.076 342,929.877 21.747 0.000
Liquidity 14,007,373 1,525,251.400 15,532,624.400 11.052 0.000
(Tgf:a(')fgaonll‘;[e 2,151,272,695,260.700 20,203,139,459,384.800 22,354,412,154,645.500

Source: Own elaboration.

firms and 1 is family owned. Finally, cluster 3 (40 compa-
nies) shows higher values than the global average of the
sample for age and past financial performance. The size
variable approaches the average despite being lower. Addi-
tionally, the 40 companies that compound the cluster are
all family owned.

The ANoOvA contrast is also developed in table 3, showing
the significance of the difference between the averages of

continuous variables with respect to the sample average
(Snedecor's F). As shown in the table, the difference is sig-
nificant for the 0.05 level. Therefore, the null hypothesis of
the AnovA analysis of no difference between the averages
observed for these variables is rejected. Finally, the per-
centage of the total variance of the sample explained by
the segmentation in two clusters (R?) is 90.4%.
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Results

Characterization and Typology
of Spanish Biotech Firms

As we have mentioned above, table 3 shows three clusters
with different profiles considering the variables selected to
develop the method of two-step analysis. Following, table
4 illustrates averages or categories for each variable. Ad-
ditionally, the average or frequency of each variable, the
rate of change on the average of the sample, the number
of companies in each category and an interpretation of
these results or cluster description are displayed for the
three groups. These data allow to get a general profile of
the Spanish biotech companies regarding the main vari-
ables which characterize them.

Firms in the First Cluster

The 149 Spanish biotech firms that shape the first cluster
are characterized by the following factors:

* They are less innovative compared to the average of
the sample (6.05). That is because their rate of inno-
vation (2.64 on average), measured as R&D in 2010
divided by sales in 2010 (variable ‘innovative activity'),
has a rate of change of -56.36% compared to the
global average.

* They assume little risk compared to the average of the
sample (2.29). This is because their risk-taking index
(1.56), measured by the debt in 2010 divided by equity
ratio in 2010 (variable ‘entrepreneurial risk taking’),
shows a variation rate of -32.04% with respect to
the average of the sample. As already mentioned in
section 3, in general, the suitable data for this index,
which measures the financial risk of a firm, should be a
function of the profitability of the company and of the
referencing index of the industry.

» They are small business (the smallest of the three clus-
ters) following the classification made by the European
Commissioninitsrecommendation C(2003) 1422 about
theamountofassets. The averageamountofassetsofthe
firms that make up this group (2,575,864.46 € in 2010)
exceeds 2M. € but does not reach 10M. €.

* They are middle-aged companies (7.81 years of media
from their foundations until 2010), although they are
the youngest in the sample, following the classification
made by Berger and Udell (1998). According to this
classification, firms with ages between 5 and 24 years
are middle-aged.

¢ Their past financial performance measured as the ave-
rage return on assets (net income/total assets) for
2008, 2009 and 2010 can be considered quite bad
(-5.59). This is due to the fact that while it is negative,
as for the average of the sample (-10.7), is a 44.52%
not as bad.

* Joint liquidity of Spanish biotech firms in the first clus-
ter, measured as current assets divided by current lia-
bilities for the year 2010, is high. The reason is that
this variable shows an average of 10.74 when good va-
lues are generally accepted between 1.5 and 2. This
could mean that firms have excessive liquidity resou-
rces which would reduce their profitability. The index
average for the sample also shows an excessive value
(36.18); however, the average of the companies within
this cluster is better, since it is 70.32% lower than the
total average.

* Firms in this group are non-family businesses because,
as previously shown in table 4, all companies in cluster
1 (149) belong to this category.

Firms in the Second Cluster

Regarding the 17 biotech firms grouped in cluster 2, with da-
ta for 2010, they are characterized by the following features:

* They are highly innovative businesses compared to the
average of the sample (6.05) because their rate of inno-
vation (44.51 on average) is the highest of the industry.
They have a change rate of 636.14% compared to the
global average.

* They assume high risk when comparing them with the
average of the sample (2.29), given that their entrepre-
neurial risk-taking index (9.98) shows a variation rate
of 335.09% with respect to the average of the sample.

¢ They are medium size firms (the largest of the three
clusters) because the average amount of assets
(34,040,499.18 € in 2010) exceeds 10M. € but does
not reach 43M. €.

¢ They are middle-aged companies (11.12 years average)
because they are between 5 and 24 years.

¢ Their past financial performance, measured as the ave-
rage return on assets for 2008, 2009 and 2010, is very
bad (-67.05). It is the worst of the three clusters due to
the fact that while it is negative, as the average of the
sample (-10.7), it is 566.17% worse than the average.
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* The liquidity of the firms grouped in the second cluster is
very high (323.08), the highest of the industry. As afore-
mentioned, good values are generally accepted between
1.5 and 2. The average of the sample shows an exces-
sive value (36.18); however, the average for firms in this
cluster is 792.97% higher than the total average. The-
refore, this could mean these firms are accumulating re-
sources, which would reduce the profitability.

* They are non-family firms due to the fact that 16 of the
17 group companies are classified in this category.

Firms in the Third Cluster

In addition, the 40 Spanish biotech firms in cluster 3, with
data for 2010, are characterized as follows:

* They are less innovative compared to the average of the
sample (6.05); specifically, they are the least innovative
of the industry. Table 4 shows the average of innova-
tive activity index for this group is 2.39, the lowest of
the three clusters, and also less than the average of the
sample in 60.42%.

* They assume little risk compared to the average of the
sample (2.29). Their risk-taking index (1.76) shows a va-
riation rate of -23.05% with regard to the average of
the sample.

* They are small firms since their average amount of as-
sets (5,029,774.20 € in 2010) exceeds 2M. € but does
not reach T0M. €.

* They are middle-aged firms (9.20 years average) since
they are between 5 and 24 years old.

* The joint past financial performance of the firms in the
third cluster is bad (-2.54), although this index is the
least "bad" of the three clusters. The cluster shows a ne-
gative index but as the average of the sample is -10.7,
the average of this cluster is 74.80%.

* The liquidity of firms of the third cluster is high (9.02) be-
cause this index exceeds the values generally accepted
as "good” (between 1.5 and 2). The average of the index
of the sample is also excessive (36.18); however, the ave-
rage of the index of this cluster is 75.08% lower. To
sum up, as in the other two clusters, in this group there
could be firms accumulating resources, thus reducing
their profitability.

* They are family firms due to the fact that all the compa-
nies of cluster 3 (40) belong to this category.

Relation between Family Ownership
and Innovative Activity

A summary of relevant information is outlined in table 5,
which presents the typology of Spanish biotech firms. The
cluster analysis shows the relation between family owner-
ship and innovative activity as follows:

¢ Most of the Spanish biotech companies (149 firms) are
non-family firms that develop little innovation activity.
In addition, they take the least risk of the sample and
are the smallest and youngest firms of the industry,
although they are middle-aged, they also have a quite
irregular past financial performance and high liquidity
(cluster 1).

¢ The most innovative firms (17 firms) are non-family firms.
They take the highest level of risks within the industry
and are medium-sized. They are also the biggest and
oldest firms and report the worst past financial perfor-
mance and the highest liquidity ratio (cluster 2).

¢ The least innovative firms (40 firms) are family firms.
Apart from taking few risks they are small and middle-
aged firms, reporting a bad past financial performance
and high liquidity; however, these two variables are the
least negative of the industry (cluster 3).

It seems that innovative Spanish biotech businesses are
medium-sized non-family firms which take a high entrepre-
neurial risk, whereas the least innovative are small family
firms taking little entrepreneurial risk. There are other fea-
tures that characterize each cluster, such as age, past finan-
cial performance and liquidity; these are least determinant
in characterizing each group given that, in general, all firms
in the sample are middle-aged with a negative past finan-
cial performance and a high liquidity ratio.

Considering the before mentioned, looking for a profile of
innovative firms, from the analysis in tables 4 and 5 we
can conclude that in the sample of Spanish biotech firms
there is a relationship between family ownership and inno-
vative activity, given that family firms develop the least in-
novative activity (40 in cluster 3), whereas non-family firms
(166 in cluster 1 and 2) develop the highest innovative ac-
tivity or a medium-low innovative activity. Therefore, this
result clarifies the profile of the firms of the sample and
corroborates the stream in family firms research area men-
tioned in the introduction, stating the negative link be-
tween family firm and innovation (Carney, 2005; Naldi et
al., 2007; Classen et al., 2014).
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Table 5.
Typology of Spanish biotech firms based on their characteristics.
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Non-family firms

Family firms

Little innovative activity

The highest innovative activity

The least innovative activity

Little risk taking: the least risk of the sample.

High risk taking: the highest.

Little risk taking.

Small firms: the smallest ones.

Medium size firms: the biggest ones.

Small firms.

Middle-aged: the youngest ones.

Middle-aged: the eldest.

Middle-aged.

Quite bad past financial performance.

Very bad past financial performance: the worst.

Bad past financial performance: the best.

High liquidity ratio.

High liquidity: the highest.

High liquidity: the lowest.

Source: Own elaboration.

Conclusion and Limitations

Our proposal has been to identify the profile of innovative
firms and analyze a sample of biotechnological firms in
order to determine whether ownership, specifically family
ownership, is a characteristic related to their innovative
activity. We conducted the empirical analysis based on a
sample of innovative firms for several factors related to
the relevance of the family business regarding innovation
activity, the significance of innovation to the firms and to
the growth of economies, the inconclusive literature about
the relationship between innovative activity and family
ownership and the relevance of distinguishing types of or-
ganizations for innovation research. Additionally, we have
proposed to conduct our empirical study on a specific in-
dustry in which innovation is a decisive and core aspect,
that is, biotechnology industry.

Thus, following the rav of the firm and judging innovation
as a key element for firms' success, we have researched
about the variables that better explain firms' results, look-
ing at their very heart. Additionally, we have examined the
linkage between family firm ownership and innovation ac-
tivity, supporting the research in the idea of integration and
extending both research areas, and thus shedding some
light on the mixed empirical results concerning such rela-
tion (Carnes & Ireland, 2013; Penney & Combs, 2013).

To achieve the objective of formulating a taxonomy for
biotechnology firms, we have employed a cluster analysis
using a combination of two methods, obtaining the ad-
vantages of the hierarchical cluster analysis for continuous
variables along with the strengths of the two-step cluster
analysis for continuous and categorical variables. In ad-
dition, the novelty of employing these two approaches at
the same time has allowed us to provide reliability to the
analysis and corroborate results.

After conducting this analysis, we concluded that the most
innovative Spanish biotech firms are medium size non-family
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firms, which report taking the highest entrepreneurial risk
within this industry, while the least innovative firms are small
family firms taking little risk. On the other hand, most Span-
ish biotech businesses that develop a medium-low innova-
tive activity are small non-family firms which take the least
entrepreneurial risk of the industry. Therefore, we can con-
clude that the innovative Spanish biotech firms are non-fam-
ily firms, whereas the least innovative are the family firms.

These results clarify the profile of the analyzed firms and
corroborate the stream in family firms' research area that
points out the negative linkage between innovation and
family ownership (Carney, 2005; Classen et al., 2014; Naldi
et al., 2007). This negative relation could be due to the fact
that family firms within biotech industry become conserva-
tive or develop inefficiencies, avoiding the entrepreneurial
risk-taking associated with innovation; however, these two
factors are core characteristics to develop key resources and
capabilities to implement strategies difficult to imitate and
acquire competitive advantages.

This conclusion is important for family firms since it could
help stakeholders and policy-makers to make decisions
about investments, knowledge transfer, training or subsi-
dies which would help firms grow and act orderly, promot-
ing socio-economic changes and improving competitive-
ness and economic growth. We consider this analysis will
also help innovative firms' stakeholders and policy-makers
to clarify and understand the dynamics and the profiles of
this kind of firms and make decisions accordingly when ac-
knowledging the relationship between ownership and the
innovative activity of a firm. This first analysis of character-
izing family firms and innovation phenomenon is especially
relevant for the biotechnological industry. Let us remember
the potential of this industry for the innovation process of
developing a knowledge-based economy and overcoming
the global recession.
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To conclude, in order to overcome the limitations of this
study, we propose anin-depth analysis of innovation resourc-
es and capabilities identified in the typology suggested
in table 5, which leads family firms to gain competitive
advantages. Currently, the main analysis of the paper is
based on the rav to find a profile of innovative family firms
without looking for correlations or interactions between
variables. However, this is a future alternative analysis to
find explanations to the negative relation between innova-
tive activity and family ownership.

Future research agendas may consider an alternative ap-
proach, e.g. socioemotional wealth, to study if this nega-
tive relation can be validated. This would provide a better
understanding of the inefficiencies and reasons for some
family firms to become conservative and avoid innovation-
related risk-taking. In addition, it would be interesting to
extend this analysis to other industries in order to gener-
alize results, contributing to clarify the conflicting relations
between innovation and family ownership.
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