Universita degli studi della Calabria

Facolta di Economia

Corso di dottorato in Scienze Aziendali XXI ciclo
Settore disciplinare SECS-P/08

ECONOMIA E GESTIONE DELLE IMPRESE

Dipartimento di Scienze Aziendali

Tesi di Dottorato

THE ANALYSIS OF HETEROGENEITY AMONG FIRMS
ANTECEDENTS, COMPONENTS

AND MAIN DISSEMINATIONS

Chumn —Andrca Lanza
sl
Y,

SUPERVISORE CANDIDATO
Chhy Prof. Andrea Lanza Dr.ssa Antonella Pellegrino
,s; : (¢bﬂ/V :’%,; y»w.‘?/cc CZ/@%T:/"(\C

/b

Anno Accademico 2008-2009



Universita degli studi della Calabria

Facolta di Economia

Corso di dottorato in Scienze Aziendali XXI ciclo
Settore disciplinare SECS-P/08

ECONOMIA E GESTIONE DELLE IMPRESE

Dipartimento di Scienze Aziendali

Tes di Dottorato

THE ANALY SIS OF HETEROGENEITY AMONG FIRMS
ANTECEDENTS, COMPONENTS

AND MAIN DISSEMINATIONS

Coordinatore
Ch.mo Prof. AndrealLanza

SUPERVISORE CANDIDATO

Ch.mo Prof. AndrealLanza Dr.ssa Antonella Pellegrino

Anno Accademico 2008-2009



THE ANALY SIS OF HETEROGENEITY AMONG FIRMS
ANTECEDENTS, COMPONENTS

AND MAIN DISSEMINATIONS

One of the main research areas within strategic management studies is the
Resource-based view (RBV). The Resource-based view has gain prominence in the last
years in the explanation of firm’s competitive advantage. This perspective has helped in
understanding how firms are able to build and sustain their competitive advantage with
their own resources and capabilities. Resources have been defined as organizational
strength and weaknesses linked to the firm and considered as the indirect cause of
competitive advantage, besides firm’s product portfolio (Wernerfelt, 1984).

The earlier RBV research was mainly interested in highlighting how resources
owned by firms are responsible of firm’s competitive advantage instead of superior
position in an industry (Barney 1986, 1991). The RBV over the years has emerged as a
leading perspective within strategic management studies. The first formalization of the
theory in a clear framework of analysis has been carried out by Barney (1991), who
identified two assumptions of the theory: resources are heterogeneous among firms, and
they are imperfectly mobile. Following the first contributions, there has been a great
increase in the number of studies on resources. Most of them have been interested in the
first stage of the theory, to highlight the relevant insights about the characteristics of
resources in order to build and sustain competitive advantage. Barney(1991) has
contributed to the literature with his famous VRIN framework, used to highlight that only
those resources that are valuable, rare, non imitable and non substitutable might lead to
superior performance. Other studies on have highlighted other resources attributes that
firms should own in order to rich a competitive advantage. Amit and Schoemaker (1993)
have pointed out that not tradable, scarce, appropriable, complementary and firm specific

resources are the key determinants of organizational rents. Peteraf (1993) has highlighted



the four conditions that should be met in order to sustain competitive advantage:
heterogeneity, imperfect mobility, ex-ante and ex-post limits to competition. Lippman and
Rumelt (1992) have highlighted that another potential feature of competitive advantage is
the causal ambiguity surrounding resources, since this impedes the imitation from rivals.
The inimitability has been put forth by Rumelt (1984) who introduced the concept of
“isolating mechanisms”, to highlight those factors unique of a given firm that limit the
rival imitation attempts and thud protect a firm’s rent. Following the same reasoning,
Dierickx and Cool (1989) suggested that resources built over time are better candidate for
determining firms’ rents since they are subject to time compression diseconomies, are
causal ambiguous and are linked to other resources by means of interconnections and
combinations.

After thisfirst stage of research within RBV, other studies have been carried out to
assess the impact of specific types of resources on firm performance. The focus was
shifted from resource characteristics to types of resources, like R& S strategy (Henderson
and Cockburn, 1994), culture (Barney, 1986), knowledge (Grant, 1996; Conner and
Prahalad, 1996), competencies (Prahalad and Hamel, 1990), reputation (Rao, 1994) etc.

This line of research gave rise to some debate due to the potential infinite regress
that the theory might produce (Conner, 1991). Indeed, the search for the ultimate source
of competitive advantage has led to analyze different kinds of resources and to assess
their impact on firm performance. Superior performances have been attributed to many
kinds of resources, thus weakening the usefulness of such analysis. The emphasis on a
given resource endowment has led to disregard how resources change and are improved
over time. Besides the inherent superiority given by resource stocks, firms that attain
superior performance are those able to exploit the bundle of resources.

More recently the theory has been blamed to be tautological (Priem and Butler,
2001). The tautology arises from the exploration of successful firms’ resources to
maintain that those same resources are the sources of competitive advantage. This
approach renders the theory not falsifiable (Powell, 2001), thus limiting its explanatory
power.

For this reason, while RBV has gain prominence as a theory of firm’s competitive

advantage, recent contributions have pointed out that there are inconsistencies in the



theory itself, since it is not able to provide clear explanations for firms in order to build a
competitive advantage.

Moreover, some point out that little attention has been placed on providing
empirical evidence about the source of competitive advantage (Boyd, Gove & Hitt 2005),
thus maintaining that RBV has not been able to provide insights about intra-industry
heterogeneity. The problem of which are the sources of heterogeneity is even more
stringent in the case of high-velocity markets (Eisenhardt and Martin, 2000), where the
theory is not able to explicate which actions prove to be useful.

The main focus of the RBV sinceits infancy was the analysis of firm’s differences
considered as main determinant of firm’s differential performance. However, the
critiques moved to the theory show that the concept of Heterogeneity has not been dealt
with in a precise manner. In more detail, what emerges is that the theory is not able to
identify from where Heterogeneity comes and how to build it within firms. The problem
of Heterogeneity has been shared between Strategic Management and Organization
Theory. Over the last two decades, many attempts have been made to answer this question
from the resource-based view (hereafter RBV - Barney, 1991; Wernerfelt, 1995), the
competence-based perspective (Henderson and Clark, 1990; Prahalad and Hamel, 1990)
and the capabilities approach (Leonard-Barton, 1992; Kogut and Zander, 1992; Teece et
al., 1997). Although all these contributions assume that heterogeneity among
organizations is a prerequisite for firm success and performance sustainability
(Sakakibara, 1997; Noda and Collis, 2001; Hoopes et a. 2003; Knott, 2003a), to date, the
drivers of Heterogeneity have not been explicitly identified, nor has the relation with
firms’ performance been assessed from this perspective.

Heterogeneity has been treated as an assumption by RBV researchers, thus
creating an apparent methodological shortcoming: that is, RBV assumes what should be,
instead, demonstrated (Hoopes, Madsen & Walker, 2003). As regards the link between
resource heterogeneity and superior performance/competitive advantage, this shortcoming
hampers the development of a robust theory, as it has been observed by many scholars
(Priem & Buitler, 2001a, 2001b; Powell, 2001; Lado et a., 2006; Sirmon, Hitt & Ireland,
2007). Heterogeneity should thus be investigated in order to understand how it is created

and what are the forces shaping firms’differences. From different sources it comes a call



for more empirical investigation about the sources of firm’s heterogeneity (Lado et al.,
2006). Moreover, the strategic management special issue on Heterogeneity published in
2003 has pointed out the need to advance the research on Heterogeneity by taking
different and complementary perspectives along with empirical assessments of the role of
resources (Hoopes et al., 2003).

This work draws mainly from RBV to analyze in greater detail heterogeneity.
Sinceit isstill at the heart of the research on strategic management, the comprehension of
this relevant concept can provide useful insights into the sources of competitive
advantage. The first empirical work is an attempt to measure Heterogeneity within firms,
thus filling in one of the main gap in RBV studies, linked to the lack of empirical
assessment of its basic statements The literature is analyzed not only through a subjective
study, but also be means of a more objective tool derived form bibliometric studies. the
cocitation. This method is used to identify the Invisible Colleges existing on the theme of
Heterogeneity, which could prove useful for further research. Besides gaining a clear
understanding of the research carried on over time on heterogeneity, this method might
provide suggestions about the areas underpinning heterogeneity.

This work is organized in different sessions. This chapter deals with the RBV
literature review in general, with a focus on the contributions provided on Heterogeneity.
The next two chapters are the two empirical tests conducted on the theme and are reported
as two distinct and independent research articles. The first empirical research is an
exploration of the drivers behind heterogeneity, with a measurement scale developed for
the construct. The second is a conceptua attempt to identify how the literature on
heterogeneity has developed toward specific school of though. This enables to identify the
different streams that are actually under investigation to date within the field. Finaly,

conclusions and prospects for future directions are provided.
THE RESOURCE-BASED VIEW
In the last two decades the importance of resource-based view as a theory of

competitive advantage has been widely recognized (Rumelt, 1984; Wernerfelt, 1984;
Barney, 1991; Conner & Prahalad, 1996). Specifically, unique firm resource endowment,



generated by a specific accumulation process, is broadly considered as source of
competitive advantage.

Since Penrose (1959) emphasized the relevance of resources for the growth of
firms, several authors have contributed to the development of this theory. Within the
domain of strategic management, RBV has sought to identify the sources of competitive
advantage in the resource endowment of firms (Barney 1991, Grant 1991, Peteraf 1993).
Nevertheless, not al resources are the base for sustainable competitive advantage, but
only those that are valuable, rare, not imitable and not substitutable (Barney 1991).
Sources of sustainability advanced in RBV are attributed to isolating mechanisms, path
dependency, casual ambiguity and social complexity (Barney 1991, Dierickx & Cool
1989, Peteraf 1993, Reed & De Filippi 1990, Amit & Schoemaker 1993, Black & Boal
1994; Knott 2003). The resource accumulation process itself can thus be conceived as a
main isolating mechanism in that it provides firms with resource bundles that cannot be
imitated or duplicated by rivals (Lippman & Rumelt 1982; De Carolis 2003).

Regarding the way in which firms can obtain their resource stock, two approaches
have emerged in RBV (Newbert, 2007; Makadok 2001), a static and a dynamic one. The
first approach maintains that firm should identify and acquire their resources (Wernerfelt
1984), thus highlighting the relevance of owning superior information about the value of a
given resource when used in combination with other pre-existent resources (Barney
1991). In this perspective, Makadok (2001) observed the ex-ante nature of the firm ability
to identify opportunities, since it should apply before the acquisition takes place.
However, it should be noted that firms don’t only buy useful resources but also build
them internally. The second view is thus dynamic since it emphasizes the firm skills and
capabilities in developing and deploying resources, thus focusing on an accumulation
process internal to the firm where resources are combined and integrated with the
objective to build a specific resource stock (Dierickx and Cool 1989; Prahalad and Hamel
1990; Mahoney and Pandian 1992; Peteraf 1993; Henderson and Cockburn 1994; Nelson
and Winter 1982; Miller and Shamsie 1996). This approach is useful to recognize several
kind of “high-order” resources coming from the combination of the basic ones (Black and
Boal 1994), such as competences (Fiol 1991), combinative capabilities (Kogut and Zander
1992) and core capabilities (Leonard-Barton 1992).



Research on capabilities emerged in the dynamic capabilities perspective, which
pointed out to the need to “explain how combinations of competences and resources can
be developed, deployed and protected” (Teece, Pisano and Shuen 1997:510). The
dynamic approach thus refers to a firm ability to reconfigure internal resources, following
a “capability-building” effort taking place after the acquisition of resources (Makadok
2001). What really matters in this approach is the implementation and deployment phase,
going a step further from the static view where only the decision phase about which
resources to buy is relevant (Makadok 201). Resources and capabilities rising from an
ongoing accumulation process are embedded within the firm, thus conferring a nature of
specificity to the coming bundle (Brush and Art 1999, Coff 1997).

While RBV researchers have offered great contributions to the field of study, it
seems that doubts still remains in the theory (Priem and Butler 2001; Newbert 2007;
Lado, Boyd, Wright and Kroll 2006).

RBV research is mainly focused on the adoption of many concepts not clearly
defined (Lado, Boyd, Wright and Kroll 2006), such as path dependence, tacitness and
specificity, thus leading to causal ambiguity (Lippman and Rumelt 1982; Reed and De
Filippi 1990), meant as the impossibility to trace out the link between resources and
outcomes. This limitation could affect the falsification process giving rise to tautology
since RBV proposition are true by definition without having the chance to empirically test
them (Lado, Boyd, Wright and Kroll 2006; Priem and Butler 2001). In the search for the
sources of uniqueness and competitive advantage, RBV initial approach was static, since
focused on those assets already owned by firms or acquired in an imperfect strategic
factor market (Barney 1991; Amit and Shoemaker 1993). In this respect, the research has
missed to take into account that firms do evolve over time and during this evolution they
add new flow of resources to the extant ones (Penrose 1959) not only by acquiring them
but also developing them internally.

RBV has recently been blamed to be tautological in that its assumptions are
considered true without having the possibility to empirically test them (Priem and Butler).
The lack of empirical testing in some of the key concepts, is given, among other causes,
by the impossibility to identify the causal link between resources and results, as outlined

by the causal ambiguity sustainers. What emerges is a paradox in that resources should



keep their intangible and inimitable nature to be considered source of competitive
advantage. Any attempt to understand how resources are created is not only impossible,
even for managers internal to the firm, but also counterproductive since it allows the
understanding of successful strategies to external competitors.

Within RBV many studies have maintained the need for firms to pay attention to
resources needed when facing the competitive environment, thus maintaining the need to
regenerate the resource asset position (Smith, Collins and Clark 2005). This task can be
accomplished by adopting a resource picking approach or a capability-building one
(Makadok 2001). Capabilities are the result of a complex interaction among resources
developed over time. Being embedded in the organization they become firm specific,
giving the possibility to managers to allocate time and efforts on the relevant areas.
Another limitation relates to an early static approach to resources, leading to focus on
those assets already owned by firms as source of uniqueness and competitive advantage
(Priem and Butler 2001; Wernerfelt 1984).

Focusing on firm specific resources as the main driver of superior performance,
RBV has missed to take into account that firms do evolve over time (Penrose 1959) and
during this evolution they add new flow of resources to the extant ones not only by
acquiring them, but also developing them internaly. In order to face the competition and
the turbulence in their environment, firms need to continuously engage in investments
decisions, thus updating and modifying their resource bundle (Teece, Pisano and Shuen
1998; Eisenhardt and Martin 2000).

In this respect, a major contribution to the theory has been provided by those
studies recognizing the importance to look not only at resources owned by firms
(Wernerfelt 1984; Rumelt 1984), but also at the process carried out in the effort to create a
specific resource bundle (Dierickx and Cool 1989; Mahoney and Pandian 1992; Nelson
and Winter 1982; Mahoney 1995). Even if several contributions began to redirect the
attention to the process side, there has been little empirical support onit, as for others well
established concept within RBV (Boyd, Gove and Hitt).

Another critical point in RBV is related to the uncertainty surrounding the
resource bundle definition and composition (Lado, Boyd, Wright and Kroll 2006). The
main hurdle to cope with is the inherent lack of predictability in RBV (Barney and Arikan



2001) due to the impossibility to trace out the causal link between resources and
outcomes, a widely known concept defined as causal ambiguity (Reed and De Fillippi
1990). One of the main limitationsin the RBV field of study thus consists in its weakness
in providing prescriptions on how to achieve a competitive advantage. In fact, its
somehow “paradoxical” logic is that competitive advantage lies on owning unique and
inimitable resources, and any attempts to unravel the resource bundle composition is
counterproductive since it gives room for imitation and competitive advantage erosion.

The major shortcomingsin RBV can be summarized in:

- dtatic nature

- adoption of many concepts without definition

- causal ambiguity

- lack of empirical testing

HETEROGENEITY AMONG FIRMS

Why are firms different? Over the last two decades, many attempts have been
made to answer this question from the resource-based view (hereafter RBV - Barney,
1991; Wernerfelt, 1995), the competence-based perspective (Henderson and Clark, 1990;
Prahalad and Hamel, 1990) and the capabilities approach (Leonard-Barton, 1992; Kogut
and Zander, 1992; Teece et a., 1997). The analysis of interfirm differences can be traced
to early contributions in the field of Business Policy. Centra to this field are studies
highlighting superior manageria capabilities (Barnard, 1938; Selznick, 1957), materia
and human resources (Penrose, 1959), and distinctive competencies and strengths as
sources of heterogeneity (Andrews, 1971).

Although it seems widely accepted in the field of strategic management that firms
are unique and socially complex entities and not just, or even not at al, production
functions or maximizing actors (Kogut and Zander, 1992), the source of uniqueness,
heterogeneity, has only recently been carefully scrutinized and studied to understand how
it contributes to a firm’s competitive advantage (Knott, 2003 “a”; Hoopes et al., 2003).
Unfortunately, the way Heterogeneity is generated by the tacit and socially embedded

processes (Kogut and Zander, 1992) through which resources are transformed into



products, has been treated as either an ambiguous phenomenon which defies definition, or
considered only within the context of market failure (Barney, 1986).

Penrose (1959:75) was the first scholar to direct our attention to interfirm
heterogeneity by observing that “it is the heterogeneity, and not homogeneity, of the
productive services available or potentially available from its resources that gives each
firmits unigue character”. In essence, it is the use of resources, and not resources per se,
that creates heterogeneity among firms and, thus, the potentia for value creation
(Tsoukas, 1996; Sirmon et al., 2007; Levinthal, 2000). In fact, extending this observation
by Penrose, many have proposed that a firm’s heterogeneity rests upon unique, scarce or
rare, inimitable and costly-to-build idiosyncratic, firm-specific resources (Teece, 1982;
Wernerfelt, 1984; Rumelt, 1984; Dierickx and Cool, 1989; Barney, 1986; 1991; Castanias
and Helfat, 1991; Grant, 1991; Mahoney and Pandian, 1992; Peteraf, 1993; Hoopes et d.,
2003). The issue of firm-specific resources represents the cornerstone upon which the
focus of business theory has diverted from explanations of performance based on purely
industry-based competition towards those approaches in which firms earn above-average
returns (Reed and DeFillippi, 1990) and rents (Mahoney, 1991; Amit and Schoemaker,
1993; Peteraf, 1993) through the leverage of assets such as R& D competencies (Helfat,
1997) and marketing capabilities (Srivastava et a., 2001).

Nelson (1991) contributed to the understanding of heterogeneity by analyzing
differences between neoclassical studies and strategic management. He debates the
validity of neoclassical approaches for understanding innovation and change, pointing out
that working with theoretical models which presume that all possible outcomes of
economic activities are known to all the competing firms within an industry, is of little
help for understanding competitive dynamics in which some firms may not be aware of
the opportunities pursued and actions conducted by their competitors Nelson (1991).
Nelson (1991) stressed the relevance of routines and capabilities, drawing from
Schumpeter (1911; 1942), Chandler (1962), Teece (1980; 1982) and his own work with
Winter (1982) (why firms do differ), highlighting that it is the differences which exists
among firms which accounts for differencesin their performances (why it matters).

Among studies on heterogeneity, some have defined it as an unobserved
phenomenon (Mundlak, 1961; Griliches 1986; Barney, 1991), while others addressed
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performance differences as a result of heterogeneity in capabilities and positioning
(Henderson and Cockburn, 1994; McGahan and Porter, 1997).

Although different contributions assume that heterogeneity among organizationsis
a prerequisite for firm success and performance sustainability (Sakakibara, 1997; Noda
and Coallis, 2001; Hoopes et al. 2003; Knott, 20034), to date, the drivers of Heterogeneity
have not been explicitly identified, nor has the relation with firms’ performance been
assessed from this perspective.

The way RBV studies usually measure heterogeneity is by taking a given resource
and assessing its impact on performance. However, this approach is not properly applied,
since heterogeneity is measured by taking a single resource.

Many studies have treated Heterogeneity as a rather monolithic concept and tried
to observe it by means of the impact of a given resource leading, which in turns leads to
competitive advantage. Since firms employ a bundle of resources in order to compete in
their industries, this approach in measuring is not appropriate. In particular, there is a
striking contradiction since, if Heterogeneity is deemed a relevant phenomenon given that
it is considered as a source of competitive advantage, it is surprising that, to date, there is
not a clear definition of it and that researchers can not measure it and assess its impact on
firms’ performance.

The lack of definition for the Heterogeneity phenomenon is the result of both a
theoretical and empirical limitation. On the one hand, from the theoretical point of view,
the RBV has to face an inherent problem since those resources deemed as relevant in
order to gain a competitive advantage are difficult to measure due to their intangibility
(Godfrey and Hill, 1995); on the other hand, from an empirical point of view, extant
studies show a weakness since they mainly focus on too narrow elements of organizations
(Foss, 1997), or show a tautology in the choice of resources to be analyzed (Priem and
Butler, 2001), thus undermining their usefulness in providing suggestions (Newbert,
2007; Armstrong and Shimizu, 2007). Moreover, this prevalent approach in resource-
based empirical studies can lead to an infinite regress (Conner, 1994), making it
impossible to find the final source of competitive advantage. It is rather more useful to
focus on the inherent attributes resources should own in order to give rise to heterogeneity

and sustainable competitive advantage (Foss, 1997).
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The relevance of Heterogeneity is testified by the growing number of studies
which have recently addressed the concept of heterogeneity as the source of a firm’s
sustained competitive advantage. Several perspectives have been advanced, ranging from
the analysis of heterogeneity at the founding stage (Noda and Collis, 2001), in R&D-
intensive industries (Cockburn et al., 2000), in geographical clusters (McEvily and
Zaheer, 1999), and in effective network and relationship management (Rodan and Galunic
2004). Then, an extensive number of empirical studies have attempted to operationalize
heterogeneity, in particular within the RBV. Some of these studies have used patent data
(Henderson and Cockburn, 1994), while others have relied on property rights data (Miller
and Shamsie, 1996), surveys (McGrath et al., 1995), simulations (Knott, 2003a) and
network analysis (McEvily and Zaheer, 1999; Rodan and Galunic, 2004). Other
researchers, instead, have identified that the differences in resource endowment among
firms determine whether the strategic attainment of goals such as innovation (Knott, 2003
“a”) and interorganizational learning (Sakakibara, 1997) can actually be achieved. These
contributions notwithstanding, the concept of heterogeneity has, to date, either not been
defined at al or has only received a generic definition in the area of strategic
management. Specifically, what is missing is the understanding of the nature of
Heterogeneity, with a definition of it able to provide useful guidance for further research
and moreover for practitioners. While many studies within strategic management have a
practical impact, since provide suggestions for firms, the concept of Heterogeneity still
remain as arather theoretical concept, without a clear appreciation of its usefulnessin real
contexts.

The thesis is a collection of two research papers. The first deals with one of the
main gaps in BV, the lack of empirical assessment. This problem is even stronger for the
topic of heterogeneity, sinceit is often taken for granted and not measured or investigated.
The first empirical paper aims to develop a scale to measure the heterogeneity construct,
which might be useful for further studies aiming at assessing its impact of superior
performance and on sustainability.

To understand the nature and underpinnings of Heterogeneity it is necessary to

explore the strategic management literature and to highlight which are the different
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streams of research followed in the last years. This task is accomplished in the second

research paper of this collection.

The following table summarizes the structure of the thesis

First Chapter Second Chapter
Title Measuring Heterogeneity | Thelntellectual Structure
of Heter ogeneity
Aim Develop a measurement | Identify the streams of
scale for Heterogeneity. research on the topic of
Assess its impact on firm | Heterogeneity
performance
Method Survey administration and Co-citation Analysis
Structural Equation Model
Findings | Results confirm the positive | Different invisible colleges
effect of Firm Heterogeneity | on  Heterogeneity  exist.
on firms’ performance. There is still the need to
converge on  common
Interests.
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MEASURING HETEROGENEITY

Research within strategic management has been interested in finding the causes of
differential performance among firms in a given context. Earlier explanations in strategy
have focused on firms’ distinctive competencies which enable firms to pursue a strategy
more efficiently and effectively (Selznick, 1957). Other contributions have highlighted
that strategies contribute to create organizations (Chandler, 1962) and there is a need to
investigate strengths and weakness within firm (Andrews, 1971).

However, the leading contribution on the topic of heterogeneity dates back to
Penrose’s study (1959), with the statement that “it is heterogeneity and not homogeneity
of the services rendered by products, that give each firm its unique character”.

With Penrose the focus of analysis is the way firms use and combine their
resources, instead of limiting the analysis to a specific resource endowment.

After the initial contributions in strategy, the topic of Heterogeneity was analyzed
mainly from the Resource-based view. The new resource approach emerged with the
Wernerfelt’s (1984) contribution, where a resource perspective should be used instead of
aproduct one.

Since Wernerfelt’s seminal article, other contributions have been provided within
RBV which investigated the sources of firm’s distinctiveness and superior performance.
The research have emerged in two different perspectives over the years. those
investigating firms’ resource characteristics and those involved in identifying the kind of
resources more capable to lead to competitive advantage. (Newbert, 2007)

Heterogeneity has also been analyzed independently in some recent studies, where
it was each time described in somehow different ways.

Some of them have focused on heterogeneity in capabilities and positioning
(Henderson and Cockburn, 1994; McGahan and Porter, 1997). Others have analyzed
patent data (Henderson and Cockburn, 1994), property rights data (Miller and Shamsie,
1996), surveys (McGrath et a., 1995), smulations (Knott, 2003a) and network anaysis
(McEvily and Zaheer, 1999; Rodan and Galunic, 2004)

Although all these contributions assume that heterogeneity among organizations is

a prerequisite for firm success and performance sustainability (Sakakibara, 1997; Noda
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and Coallis, 2001; Hoopes et al. 2003; Knott, 2003a), to date, the drivers of Heterogeneity
have not been explicitly identified, nor has the relation with firms’ performance been
assessed from this perspective.

Early contributions have defined heterogeneity as an unobserved phenomenon
(Mundlak, 1961; Griliches 1986; Barney, 1991). Other studies addressed performance
differences as a result of heterogeneity in capabilities and positioning (Henderson and
Cockburn, 1994; McGahan and Porter, 1997). However, the dimensions governing the
generation of Heterogeneity have not been investigated. Because the vast majority of
studies of Heterogeneity have been carried out within the Resource based view (RBV)
(Barney, 1991; Peteraf, 1993), this work is drawn from RBV to investigate the
heterogeneity concept and (Wernerflet, 1984; Barney, 1991; Peteraf, 1993).

The most recurrent methodology within Resource-based studies measures
Heterogeneity by means of a single resource. In this respect, extant studies have treated
Heterogeneity as a rather monolithic concept and tried to observe it by means of the
impact of a given resource leading, which in turns leads to competitive advantage. Since
firms employ a bundle of resources in order to compete in their industries, this approach
might be not appropriate, and a more complete picture of the Heterogeneity dimensions
should be developed. If Heterogeneity is deemed a relevant phenomenon given that it is
considered as a source of competitive advantage, it is surprising that, to date, thereisnot a
clear definition of Heterogeneity. This limits the ability of researchers to measure it and
assess itsimpact on firms’ performance.

The lack of definition for the Heterogeneity phenomenon is the result of both a
theoretical and empirical limitation. On the one hand, from the theoretical point of view,
the RBV has to face an inherent problem since those resources deemed as relevant in
order to gain a competitive advantage are difficult to measure due to their intangibility
(Godfrey and Hill, 1995); on the other hand, from an empirical point of view, extant
studies show a weakness since they mainly focus on too narrow elements of organizations
(Foss, 1997), or show a tautology in the choice of resources to be analyzed (Priem and
Butler, 2001), thus undermining their usefulness in providing suggestions (Newbert,
2007; Armstrong and Shimizu, 2007). Moreover, this prevalent approach in resource-

based empirical studies can lead to an infinite regress (Conner, 1994), making it

15



impossible to find the final source of competitive advantage. It is rather more useful to
focus on the inherent attributes resources should own in order to give rise to heterogeneity
and sustainable competitive advantage (Foss, 1997). The combination that takes place
within organizations shows unique features depending on the way resources are
combined. Therefore, the goal of this paper is to analyze with more precision the concept
of Firm Heterogeneity, considered as a second-order construct whose underlying
dimensions are related to resources’ combination.

First of al a definition of Firm Heterogeneity is provided. Taking into
consideration that Heterogeneity within firms is the results of the way resources are
combined, in thiswork Firm Heterogeneity is defined ad:

Firm Heterogeneity is the characteristic of firms to be different, with a
heterogeneous nature and qualities. It originated by the ways resources are combined
when used by firms.

The definition of Firm Heterogeneity alows developing its measurement scale,

subsequently used to explore its impact on performance.

M ethodology
Generation of Items

In order to develop the measurement scale for the Firm Heterogeneity construct, it
Is used the shared approach in scale development (Churchill, 1979; DeVellis 1991). First,
the literature is reviewed to develop alist of items to be included in the questionnaire for
survey administration. To provide content validity to the measurement scale for the Firm
Heterogeneity construct, the criteria used during the generation of items are specified.
Given the previous definition of Firm Heterogeneity as related to the way resources are
combined, a literature search was conducted to find out the main articles dealing with the
process of resource utilization. The ABI/Inform General database was used to perform a
literature search. This database is widely used in management studies (Newbert, 2007;
David and Han, 2004) since it comprises all the main research journals. At the first stage
the keywords and the criteria for searching articles related to Heterogeneity were

specified. The analysis was restricted the search to only published articles in scholarly
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journals to enhance quality control, due to the blind-peer review process used in such
journals (David and Han, 2004). Due to the explosion of articles taking a resource-based
approach in the last three decades, the search was restricted to only the main journals in
management and strategic studies, where the concept of Resource-based view originated
and then exploded. The period of observation starts in 1984, with Wernerfelt’s
publication, and ends in 2008. The journals analyzed are: Academy of Management
Journal, Academy of Management Review, Administrative Science Quarterly, California
Management Review, Decision Sciences, Journal of Management, Journal of
Management Studies, Management Science, Organization Science, Organization Studies
and Strategic Management Journal.

The search was made for articles whose key words and abstracts were related with
Resource, Competitive Advantage, Performance and Heterogeneity.

All the abstracts were analyzed to test for substantive relevance and to exclude
those articles not related with the use of resources within firms. Even thought the search
produced a quite broad number of articles, the search was focused on those relevant for
the analysis of the sources of Firm Heterogeneity as defined in this paper, that is, that
Firm Heterogeneity is measured by the way resources are used and combined within
firms. The procedure reduced the overall number of articles to seventy-five. The complete
list of articles with a brief description of their main content is shown in Appendix B.

Obvioudly, this method is not free from limitations, since it does not take into
account potentially relevant publications not appearing in main journals. To mitigate this
problem it was also used a comprehensive literature reviews on Resource-based studies
documented in recent works (Acedo and Barroso, 2006; Barney and Arikan, 2001).
Drawing on these reviews, some of the articles that have been given a prominent role for
the development of RBV in recent years were selected even if not appearing in the initial
journal’s list. Among these, an article by Prahalad and Hamel (1990) was retrieved, due
to its discussion about the learning processes characterizing each firm. Other relevant
works included at this stage are studies published in books, by authors like Winter (1987),
Teece (1987), Rumelt (1984), Nelson and Winter (1982), Tsoukas (1994, 1996, 2001).

At this stage, the studies comprised in the list of main contributions have been

carefully read to find out the items that are the main characteristics of resources’
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utilization within firms. The vast mgjority of articles share the idea that firms show unique
features as the result of their resource combination processes. In this respect, Firm
Heterogeneity arises from the way resources are utilized. Many features pertaining to
resource utilization have been depicted in the literature and many terms have been used to
express similar concepts. Based on the insights gained from each article analyzed, the

main items of resource utilization were retrieved. These items are shown in Appendix A.

Dimensions of the Firm Heterogeneity Construct

The list of items was used to identify the number of areas underlying Firm
Heterogeneity. Indeed, analyzing all the features, it was possible to highlight the
commonalities among some of them due to shared conceptualizations. The requirement
for the identification of the areas of resource utilization was that they internally comprise
features with similar content and meaning and those features were different from those
attributed to other areas. Three categories could be established from the list of features
analyzed. At this stage it was expressed the initial definition of the categories and a label
was assigned to each of them. Three dimensions emerged:

a) the locus specificity (that is, the idiosyncraticness and the non-tradability) of the
resource utilization process,

b) the complex composition of a given resource bundle;

c) the characteristic of “interrelation” of resources during their utilization.

a) The first point regards locus-specificity and idiosyncraticness and thus the non-
tradability (Dierickx and Cool, 1989; Barney, 1991) of the outcome of the resource
utilization processes. Wernerfelt (1984) dealt with locus-specificity adopting the concept
of resource position barrier. Rumelt (1984), instead, addressed non-tradability by
introducing the concept of isolating mechanisms (i.e. team-embodied skills, reputation
and image, consumer and producer learning), a vehicle for establishing idiosyncraticness
and thus a barrier to imitation. From a different perspective, Dierickx and Cool (1989)
focused on the internal accumulation of asset stock (i.e. resources) in the presence of
imperfect strategic factor markets, while Barney (1991) more explicitly attributed market

imperfections, and hence heterogeneity, to resource immobility among firms. In contrast
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to this emphasis on external factors, Kogut and Zander (1992) observed that what
constitutes a firm’s source of uniqueness is the bundle of knowledge and capabilities
which is embedded within the organization. Rumelt (1995) emphasized the role of inertia
as a result of firm-specific routinized processes and, likewise, Teece et a. (1997)
maintained that resource endowments are sticky. A number of contributions are consistent
with these studies (Peteraf, 1993; Amit and Schoemaker, 1993; see, also, special issues
edited by: Barney and Zaac, 1994; Helfat, 2000; Hoopes et al., 2003; Coff 1999;
McEvily and Chakravarthy 2002; Vincente-Lorente 2001; Galunic and Anderson 2000).
All these contributions converge to identify that it is the locus-specificity of the resource
utilization process which determines a firm’s unigueness, and hence its heterogeneity.

b) The second point concerns the complexity derived from using and employing
resources within firms. Complexity has been analyzed in literature as related to the
number of ways resources can interact when being used by afirm (Tsoukas, 2001). Simon
(1947) drew upon the concept of complexity in business administration as a means for
criticizing the assumption of perfect rationality of managerial cognition. Other studies
have introduced the concept of routine to delineate socially complex changes within firms
(Nelson and Winter, 1982). In this vein, Prahalad and Hamel (1990) highlighted the
importance of core competencies which have been developed through collective learning,
while Leonard-Barton (1992) maintained that a firm’s core capabilities represent an
interrelated and interdependent knowledge system. Likewise, Grant (1991) observed that
organizational capabilities differ in their complexity, since they involve the integration of
ideas, skills, knowledge and a wide variety of technologies, while Collis (1994) pointed
out that organizational capabilities can be conceived as socially complex routines which
affect the process of transforming inputs into outputs; also, Verona (1999) drew attention
to the role that multiple levels of interactions have within the firm, across its functions,
and during innovation-related processes.

¢) The third point refers to the unobservable network of intertwined interrelations
among resources when these are being utilized. Teece (1986) addressed this point
maintaining that any innovation, in order to be a source of profit, must rely on co-
specialized resources. Likewise, Dierickx and Cool (1989) also observed that increments

in resource stocks depend on complementary resources. Barney (1991), instead, focused
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on the concept of resource bundle, suggesting that it is necessary to adopt a holistic
approach in analyzing a firm’s resource endowment. Similarly, Amit and Schoemaker
(1993) emphasized the entangled nature of strategic assets, such that during their
application or deployment, the strategic value of each asset may increase as a function of
an increase in other strategic assets. Besides, when resources are being utilized, they
complement each other systemically, thus creating an underlying bundle not completely
observable (Teece, 1986; Teece et al., 1997; Makadok, 2003; Miller, 2003; Christmann,
2000). Drawing from control theory, Winter (1987) maintained that firm’s resources can
be compared to state variables and control variables, whereby the former are not subject
to change in the short term, but the latter can be; adopting an heuristic frame, which is a
systemic, yet not completely coded, network of action, both the variables of state and
control (i.e. afirm’s resource portfolio) are deployed in order to solve a strategic problem.
In a similar vein, Henderson and Clark (1990) dealt with architectural and component
competence to emphasize the interconnected nature of a firm’s resource endowment,
while Black and Boal (1994) introduced the concepts of contained and system resources
to highlight how these interact during an organization’s life, and showed that while
contained resources are based on a simple network of resources, system resources emerge
from a complex network. Finally, Lippman and Rumelt (1982) used the concept of
isolating mechanisms to explain why competitors find it difficult to understand the causal
connection between actions and positive results, and, likewise, Reed and DeFillippi
(1990) emphasized causal ambiguity as a barrier to imitation, since external observers
cannot completely comprehend the experience-based relations which take place among
individuals involved in routinized team-based practices.

Summarizing, these three issues [(a) locus specificity and idiosyncraticness of
resour ces utilization process; (b) complexity surrounding resources under utilization; and
(c) entangled/unobservable network of relationships among resources, may therefore be
synthesized into the following dimensions:

a-> 1) Contextuality;

b -> 2) Complexity;

¢ -> 3) Interrelation.
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Analyzing these areas, the Firm Heterogeneity construct is a construct existing at a
deeper level, according to a latent model of multidimensional constructs (Edwards 2001),

shown in Figure 1.

Figure 1. Heterogeneity as Superordinate Construct as a Cause
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In particular, following the guidelines provided in literature to discern among
different multidimensional constructs (Jarvis et a., 2003), and drawing from the insights
gained from the analysis of contributionsin all areas, we maintain that the three areas are
the manifestation of Heterogeneity among firms. Indeed, differences among firms can be
verified by focusing on the degree of contextuality, complexity and interrelation among
resources. The existence of OH gives rise to resources which show a strong relation with
the context where originated;, such resources are complex in their use and highly
interrelated. We aso expect the three areas to be correlated, since they all share a same
underlying nature.

Then, Heterogeneity can be defined as a reflective higher order construct, defined
asfollows:

Heterogeneity is a multidimensional construct which defines interfirm differences
in terms of how resources are utilized. It is constituted of the three dimensions of
contextuality, complexity and interrelation that characterize the process of resources
utilization

Then the hypothesis about the role of Firm Heterogeneity is the following

H: Heterogeneity, as a second-order construct, positively affects

performance

In order to test the hypothesis, it was first devel oped the measurement scale for the
Firm Heterogeneity construct.

In order to develop the measurement scale, it was followed the main approach in
literature (Churchill, 1979; DeVellis, 1991). The first step was to administer the items
generated by means of the literature review to 18 expert academics chosen among the
main researchers for each area of investigation. Specifically six experts were chosen for
each sub-dimension of Firm Heterogeneity with published works on their respective topic.
Authors have been taken randomly from the main publications in organizational and
strategic studies. The experts were asked to express their agreement with the content of
items and with the list of items as a whole. They were asked to signal potential redundant

or not useful items. When four experts, representing the majority for each dimension,
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converged to express their disagreement with a specific item, that item was deleted. Other
items have been dightly modified to take into consideration the suggestions obtained.
Thefinal list of items used in the survey is shownin Table 1.
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TABLE 1. Heterogeneity Dimensions, Main Authors and their Contributions

AUTHORS

MAIN CONTRIBUTION

DIMENSIONS

o  Wernerfelt (1984)

e Rumelt (1984)

e Dierickx and Cool (1989); Kor and Mahoney (2004);
Lado and Wilson (1994); Ahujia and Katila (2004);
Montealegre (2002)

e  Barney (1991); Knott (2003)

e Rumelt (1995)

o  Peteraf (1993); Amit and Schoemaker (1993); Barney
and Zgjac (1994)

e  Schroeder et al. (2002)

e Miller (2003); Hatch and Dyer (2004); Morrow et al.
(2007); De Carolis (2003); Lado and Zhang (1998); Fiol
(2001)

e  Teece, Pisano and Shuen (1997); Spender (1996)

o  Coff (1999); McEvily and Chakravarthy (2002);
Vincente-Lorente (2001); Galunic and Anderson (2000);
Hansen et a. (2004); Lavie, (2006); Meyer (2006); 