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ABSTRACT

Networks have recently acquired a prominent spot among the mechanisms used to
understand differences between organizations. Thisis probably a due response to the need
for understanding an economic world which isincreasingly relational in nature. In many of
these studies, the focus has been on the association between the organization and the
network in which it is embedded, defined for one of the relationships which are deemed
critical for the organization (such as a communication network or an advice network).
However, while this work helps in exploring the effects of network structure on
organizations, it does not capture the fact that within the same organizational network each
actor is simultaneously involved in many relationships, which all at the same timeaffect its
choice of action.

The goal of thiswork isto bring this multiplexity into the picture. | am doing so by
investigating the effects of multiplex embeddedness (defined as the degree of an
organization’s involvement in different types of relationships, within a given network) on
critical organizational variables, such as growth and internal structure. In this process, |
also try to understand what is the influence of two additional variables such asfirm’s
location (being part of the industrial district) and presence of institutional elements (being
an industry association member) on network structure, as well as on its effects on the

organization.



INTRODUCTION

Many times a given organization (or an individual in such organization) reactsin a
certain way to an event (or series of events), and such reaction has neither the magnitude
and at times nor even the direction that one would have expected. Among the many likely
causes for this to happen, there is a possible explanation on which | would like to
elaborate. It may be the case that a different type of reaction has been chosenin
consideration for certain relationships that the organization has with other actorsin its
environment. These relationships may have influenced the organization to such point that
its reaction takes the opposite direction to the one an external observer would have
expected. Of course, over time, this contributes to the stratification process for
organizationa outcomes such as growth and profitability.

It could also happen that two different organizations, reacting the same way to a
given event, turn out having a different level of benefits associated with such actions: that
is, one may result more beneficial with respect to the other, mainly because of the presence
of additional conditions that favor the efficiency of such behavior. One of such conditions
isthe presence of specific relationships between the organization and its environment. For
example, the organization may try to increase its interaction with other organizationsin the
industry to gather more information and face a sudden environmental threat: in this case,
the firm may be more successful if it also has many interorganizational trust ties with such
other actors, because in this case the information that will gather islikely to be of a better
quality. Of course, the opposite situation is also true, whereby an organization’s action can
be impeded by the absence (presence) of certain relationships. In the case above, we see

that the organization with less interorganizational trust tiesis at a disadvantage in trying to



gather important information from other organizations in the industry. Also, it could be the
case that the presence of too many communication ties will impede the successful
enactment of yet more interaction. Since resources in each organization are limited, if an
organization tries to increase communication when it already has all of its members at full
capacity in terms of time available for interactions (due to lots of links with other actors),
the outcome s likely not to be as good as for an organization which instead still has slack
resources to be employed for such purpose. In this situation too, in the long term, the
difference in the efficiency of specific actions will result in different organizational
outcomes.

Both these situations are the consequence of a condition in organizations' life upon
which many scholars would agree (for example, see Pfeffer & Salancik, 1978). That is,
organizations are strongly influenced in their actions by the different types of relationships
ongoing in the network of which they are part together with other members of their
environment, such as competitors, customers, governmenta agencies, and other
institutions. Such network of relationships at the same time enables and constrains an
organization’s choice of action. A much interesting, but less investigated corollary of this
statement is how this degree of involvement of the organization in the network, also called
embeddedness (Granovetter, 1985), in its entirety affects the organization. The primary
purpose of my work is to investigate this question: how the embeddedness in the multiple
relationships network in which an organization isinvolved affects the organization as a
whole.

To do o, first | briefly discuss how the network perspective has entered the

organizational theory field and how it has evolved into studies of organizational



embeddedness. Second, | point out why | believeit isimportant to think of relationships as
influencing other relationships (i.e. embeddedness influencing embeddedness), aswell as
to look at their overall influence on the organization. Third, | elaborate on a specific
organizational context -- the industrial district -- where embeddedness is thought of being
particularly strong as well as critical. Fourth, | assess what could be the role played by
institutional elements (namely, the industry association membership) in the emergence and
consequences of multiplex embeddedness. Fifth, | delineate an empirical study aiming at
testing hypotheses emerging from previous discussion. Finaly, | conclude the work with a

discussion of my results as well as theoretical and practical implications of this study.

THEORY

Therelational revolution: empirical and theor etical aspects

The trend toward globalization, fast technological advancements, and a general
increase in the instability and uncertainty of the competitive arena are just some of the
phenomena that have recently contributed to a substantial growth in the complexity of
organizations, as well as of the environments in which they operate (Kanter, 1989). Asa
conseguence, organizations have become more difficult to manage, due to arelative
scarcity of resources, both physical and cognitive, necessary to face these contexts. In
order to obtain the resources and -- as a consequence -- the flexibility necessary to cope
with such environments (Volberda, 1996), an alternative that many organizations have
successfully explored is the strategic use of the social structure in which they operate, via

the development of interorganizational relationships (Gulati, 1995, 1998).



Such increasingly relational economic reality has not been matched with a similar
widespread attention to this phenomenon on part of scholars studying organizations. In
fact, until afew years ago, one of the mgjor problems of management and (to an extent)
organizational studies has been the limited focus on to the social context where
organizations interact (Pfeffer, 1987; Baum & Dutton, 1996). More specifically there has
been relatively little attention has been paid to the role of the relationships that an
organization has with other actors in the context in which it operates, as well on the
interplay of actions of the other players, and how all these affect (and can be affected by)
organizational action and outcomes.

Thisis probably due to the fact that the two main perspectives on organizational
action that have been mainstream for the most part of this century, an undersocialized and
an oversocialized view of economic action (Granovetter, 1985), have the common,
underlying problem of assuming actor’ s atomization, which logically leads to a reduced
rolefor social structure. While the undersocialized perspective derives the atomized view
from the narrow definition of the actor’s goals (in term of self-interest pursuit), the
oversocialized one gets it from the assumption that ‘ correct’ behaviors (for a certain actor,
with a certain role, in a certain environment) have been internalized by the individual (or
organization), hence leaving little or no space to influence on part of ongoing social
relationships (Granovetter, 1985).

However, in the last 15 years things have started changed. To the evident trend
toward arelational economy, the literature in organizational theory has recently responded
with an increased interest in the study of networks (Powell & Smith-Doerr, 1994). Scholars

have started to complement more traditional attributes-based analysis of organizations,



with anetwork perspective; that is, with an examination of the relationship structurein
which an organization is active, in order to provide additional insight into critical
organizational processes and outcomes.

More specifically, alot more attention has recently been paid to the construct of
embeddedness. While this concept was initially introduced by Polanyi (1944), it owesits
current resurgence to the work of Granovetter (1985). In general terms, embeddedness
refers to the degree to which an actor -- individual or organization -- isinvolved in asocial
system and how, in turn, thislevel of involvement affects (and is affected by) its behavior
(Granovetter, 1985, 1992). More specifically, one prominent research question has dealt
with identifying the role of organizational embeddedness in influencing economic action
(i.e., organizational performance, aliance formation, organizational survival, and so on).
Most of the studies tackling thisissue confirm a critical role of the network structure -- and
the degree to which organization are embedded in it -- in determining how well the
organization is doing (Granovetter, 1985, 1992, 1995; Uzzi, 1996, 1997; Baum & Dutton,
1996; Dacin, Ventresca & Beal, 1999). Table 1 provides a summary of many of such

studies.

When one relationship isnot enough: introducing multiplex embeddedness
Theworkslisted in Table 1 definitely represent a big step forward in understanding
the influence that arelationships’ structure has on organizations. However, acommon

problem to most of them is that they focus on the position of the organization in the



network, considering only one relationship at atime. A network is defined as a set of
actors and the relationships that are ongoing among such actors (Wasserman & Faust,
1994). While it isinteresting to examine the influence on organizational outcomes of the
position held by an organization in a network (i.e., itslevel of embeddedness) for agiven
relationship (such as communication, for example), this only partially captures the fact that
any organization belonging to a given network is embedded in a number of different
relationships that are all simultaneously affecting its economic decisions, either by
cumulatively constraining the available choices or by providing additional opportunities.
This equalsto say that the nature of most organizational networksis multivariate:
for each set of nodes (organizations), there are severa sets of lines (ties) associated with it
(Wasserman & Faust, 1994), one for each type of relationshipsin which actors are
engaging (such as communication, advice, knowledge transfer, and so forth). Also, the
structure of links among actorsis likely to be different for each of the relationships we may
consider: i.e., the communication structure is with all likelihood different from the advice
structure, and so forth. A multivariate network can be seen as having many overlapping
layers of ties among organizations, which all together contribute to the set of dternatives
available to the organization, at one given point in time, as well as to the effect that any of
such aternative actions may have in terms of outcome for the organization. Hence, the
relational effect on the organization, which represents at the same time source of
opportunities and of constraints (Powell & Smith-Doerr, 1994), comes simultaneously
from al the possible configurations -- one for each relationship -- of the network in which

the organization is located (Granovetter, 1973; Dacin et a, 1999).



Therefore, a more comprehensive view of embeddedness would rely strongly on
the multiplex nature of any actor, that is on the fact that it is at the sametime involved in
several different relationships within its network, which may or may not be overlapping
and may or may not have similar structure, but that all together influence its behavior. In
this sense, the degree of embeddedness of a given organization needs to be interpreted not
only in terms of its position within a network for one specific relationship, but also asthe
cumulative effect that all the relevant relationshipsin which it participates have
simultaneously on its actions (Dacin et al, 1999).

For thisreason, | am suggesting here a more comprehensive approach to study of
embeddedness. Specificaly, | propose to look at how multiplex embeddedness, defined as
the degree of involvement of an organization in a multivariate network, affectsits ability to
compete in the market. It is obvious that, in addition to theoretical merit (Dacin et a,
1999), this approach has quite interesting practical implications. Looking at the effects on
organizationa outcomes of its position in the many network configurations deriving from
the relevant relationshipsit is entertaining could help organization scholars in providing
managers with insights and recommendations rooted in arealistic view of the competitive
arena. While single networks studies do continue to have merit, alook at a more multiplex
reality can turn out interesting and valuable findings.

While there may quite alot of relationshipsin which an organization isinvolved
within its network, afew of these relationships are probably the ones that are more critical
for the organization destiny. It is on them that | would like to focus, in exploring the
concept of multiplex embeddedness. While there may be various relationships that can

emerge as critical depending on the type of organization as well as on the context that is



analyzed, three of them tend to have a sort of overall importance in the functioning of an
organization, independently from the situation specifically investigated. They are
communication, interorganizational trust, and knowledge transfer. Hence, these are the
three relationships on which | will define multiplex embeddedness in this work.

Specifically, an analysis looking at the role of embeddedness in the communication
network only may well significantly associate it with organizational performance.
However, it isas likely for this association to be a spurious one. In fact, receiving lots of
communication from other organizations in the network is not going to positively influence
an organization, unless the quality of such communication is high aswell (i.e, thereislots
of informational content in such communication exchanges). This may happen if, in
addition to have a central position in the network in terms of the communication
relationship, the organization is also strongly embedded in such network with regards to
interorganizational trust. If the organization is strongly positioned in the trust network, this
basically indicates that other actorstrust it, and therefore are more likely to ‘ open up’
during exchanges. That is, being strongly embedded in the communication network does
not provide per se benefitsin terms of increased performance for the organization, unless
such high level of embeddednessis also present for other critical (in the sense of the
resources they provide to the organization) relationships in the network, such as
interorganizational trust.

Furthermore, in any organizational network, it is critical the amount of knowledge
that the organization can extract from other players in the industry. Such knowledge can be
obtained through interactions, but it is also often gain using other means, such as personnel

exchange and imitation processes. For this reason, a strong position in the network in terms
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of the knowledge transfer relationship is probably going to be associated as well, together
with asimilarly strong embeddedness for the communication and trust relationship, with
improved performance.

Finally, it may be the case that while higher levels of multiplex embeddedness are
good for the organization, their full-fledged effects are only felt when such embeddedness
isthe result of the very same tie, between organization A and organization B, across all
three relationships. That is, maybe it is not enough to be strongly embedded in the three
relationships when each is taken separately, but it may be necessary to gain centrality ina
network which is the result of compounding the three relationships at hand. Thisis amuch
more stringent condition than the ones described above, because it entails the need for all
three relationships between two organizations to be present, for atie to exist. Therationale
here would be that it is not enough that a given organization has a strong position in terms
of al three variables: instead, such strong position must be the result of tiesinvolving the
same actors across the three relationships. That is, organization A must be central in terms
of the number of tieswhere it receives information from organizations who trust A and
from which A fedlsit is getting knowledge).

Thistrandates into the following hypotheses:

H1a: High levels of embeddedness in the network in terms of the interaction

and interorganizational trust relationships are going to be associated
with higher organizational performance;

H1,: High levels of embeddedness in the network in terms of the interaction,

trust and knowledge transfer relationships are going to be associated

with higher organizational performance;
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Hjic: High levels of embeddedness in the combined relationships network are
going to be associated with higher organizational performance.

Whererelationsreally matter: theindustrial district

Another interesting phenomenon which has still to fully catch the attention of many
managerial and organizational scholars and that can add to the understanding of the
relationship between multiplex embeddedness and organizational outcomes is the issue of
firm’slocation, especially in the context of an industrial district (Piore & Sabel, 1984).

Anindustrial district is ageographically proximate cluster of institutions,
communities and organizations which has shown to be extremely rich in amount and
intensity of relationships, as well as provide many benefits to both organizations and
communitiesinvolved in it (Piore & Sabel, 1984). Industrial districts have also been
characterized as an example of atrust-based, networks form of governance (Powell, 1996).

While such phenomenon has been quite investigated by disciplines such as regional
studies (Staber, 1996; Sternberg, 1999) and urban planning (Saxenian, 1996; Costa-Campi
& Viladecans-Marsal, 1999), the managerial and organizational fields have been less prone
to systematically investigate the seemingly superior performances shown by firms located
in the district. One reason for this may be due to fact that it is quite difficult to get at the
intertwining of relationships that eventually lead to what has been called ‘the relational -
based competitive advantage’ (McEvily & Zaheer, 1999).

Notwithstanding such difficulties, including firm’ s location in the analysis of the
effects of multiplex embeddedness on organizational outcomes by looking at an industry
that features at least one industria district could prove extremely beneficial. In fact, the

presence of avery high level of interaction among actors that istypical of an industrial

12



district will likely allow the emergence of stronger multiplex embeddedness effects, and
therefore allow to get a better ook at how this phenomenon plays out. In addition, by
looking at an entire industry, there will be the possibility to test whether certain properties
of multiplex embeddedness are idiosyncratic of high-interactions environments (such as
the industrial district), or whether they hold more generally across the industries as a whole
(independently by the level of interaction among actors). In the former case, one could then
make an argument that these effects could derive from the thick network of civic and
institutional engagement that is typical of these areas (Putnam, 1993), thus showing that
the cultural and institutional environment in which an organization is active playsarolein
determining the effects of multiplex embeddedness. Also, another possible explanation in
this case could be related to the role of the government and of local laws in these contexts,
given that industrial districts typically feature specific types of legislation as well of firm-
government relationships. If the effects were to be the same both inside and outside the
industrial district, instead, then this would be evidence that the link between multiplex
embeddedness and organizational outcomes are a more widespread characteristic of
organizational interaction (thus not being associated with this specific form of regional
development). This distinction is also important in view of a possible international
comparison that may follow this study, especially given the fact that the industrial district
form, while strongly competitive in some redlities (e.g., Italy, Germany, Mexico), has not
hatched as well in other contexts, like the American one (or, if it has, it has been with
characteristics quite different from the traditional European and Asian industrial districts;

see Cohen & Fields, 1999).
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Finally, by putting together various network analysis techniques (which allow to
get at the structural effect on organizations) and the idea of multiplex embeddedness, some
additional light could be shed also at the underlying mechanism that are powering the
strong development that istypical of such areas. Of course, these relationships may hold
only within the industrial district or for the industry as awhole.

Last but not least, it may be that being in the industria district would positively
affect organizational outcome independently of the level of embeddedness they experience.
That is, other factors are at play in favoring, for example, organizational performance or
growth, above and beyond the influence that multiplex embeddedness may have on such
outcomes.

What just discussed trandates in the following hypotheses:

H>,: High levels of embeddedness in the network in terms of the interaction

and interorganizational trust relationships are going to be associated
with higher organizational performance within the industrial district
only;

Ha,: High levels of embeddedness in the network in terms of the interaction,
interorganizational trust and knowledge transfer relationships are
going to be associated with higher organizational performance within
the industrial district only;

H>.: High levels of embeddedness in the combined relationships network are

going to be associated with higher organizational performance within

the industrial district only.
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H3,: Being located within the industrial district will positively influence
organizational performance, independently from the effects on it of high
levels of embeddedness in the network in terms of the interaction and
interorganizational trust relationships;

Hz,: Being located within the industrial district will positively influence
organizational performance, independently from the effects on it of high
levels of embeddedness in the network in terms of the interaction,
interorganizational trust and knowledge transfer relationships;

Hs.: Being located within the industrial district will positively influence
organizational performance, independently from the effects on it of high
levels of embeddedness in the combined relationships network.

Theroleof institutions

Another element that could potentially influence the relationship between multiplex
embeddedness and organizational outcomesis the role played by local institutions.
Government (local, regional, and central) as well as trade associations, by creating norms
and participating the definition of a socialy constructed reality shape the destiny of a
specific industry (Scott, 1992, 1995). This statement is especidly trueif the industry is
featuring industrial districts; in fact, in this case organizations are quite visible (since
geographically co-located) and this results in the membership in the industry association
being aquite visible signal of legitimacy for everybody elsein the industry. Additionally,
since a given organization has to have enough resources to be able to foot the often quite
high bill that comes with the membership, the message sent to the environment is

unequivocally one of wealth and stability. Thus, the membership in the association islikely
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to pay back for the organization in terms of the higher legitimacy that the rest of the
industry is going to associate with such firm.

The level of legitimacy that comes with being a member of the association may
result in a higher quality of relationships for the member firm. This means that, since such
firm is seen as a more stable and successful actor in the industry, other organizations may
try to ingratiate it by exchanging with it more critical knowledge or opening up on more
vital issuesin the interaction they have with it. Hence, while the amount of relationships
would not change, its content and quality would, leading to a‘thicker’ content of such
flows, ceteris paribus. In this case, membership in the industry association affects
organizational outcomes by moderating the relationship between multiplex embeddedness
and organizational outcomes. That is:

Ha: Membership in the industry association will moder ate the effects that

high levels of embeddedness in the network for the interaction and
interorganizational trust relationships have on organizational
performance;

Hp: Membership in the industry association will moder ate the effects that
high levels of embeddedness in the network for the interaction,
interorganizational trust and knowledge transfer relationships have on
organizational performance;

H.,.: Membership in the industry association will moder ate the effects that

high levels of embeddedness in the combined relationships network

have on organizational performance.
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Additionally, membership in the association brings with it a certain amount of
resources that are independent from the networks in which the organization is embedded.
These resources are of two kinds: material (in the sense of the services that the association
provides to the members, such as marketing support, industry studies, financia advise, and
so forth) and cognitive (since a more legitimated firm may have an edge, everything else
egual, on anon member if legitimacy is picked up by the market and resultsin amore
favorable treatment of such firm, especially if compared to organizations that are not
members of such institution, like for example when an external customer would have to
choose a new supplier). Both these resources, while not influencing directly the interaction,
trust, and knowledge transfer network, would surely have a positive effect on
organizational outcomes. That is.

Hsa: Membership in the industry association will positively influence
organizational performance, independently from the effects on it of high
levels of embeddedness in the network in terms of the interaction and
interorganizational trust relationships;

Hsp: Membership in the industry association will positively influence
organizational performance, independently from the effects on it of high
levels of embeddedness in the network in terms of the interaction,
interorganizational trust and knowledge transfer relationships;

Hs.: Membership in the industry association will positively influence
organizational performance, independently from the effects on it of high
levels of embeddedness in the combined relationships network.

Figure 1 summarizes al the hypotheses discussed so far.
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Multiplex embeddedness and organizational structure

A third level of this study has to do with the effects of multiplex embeddedness on
another organizational outcome, i.e. intraorganizational structure. It is quite likely that the
internal structures of the firm are shaped too by the multiple set of social relationsin which
the firm is embedded. More specifically, an high level of multiplex embeddedness could
drive organizations to develop a much more complex internal structure, just because of all
the resources and boundary-spanning activities that would be necessary to keep the
organization so strongly involved in all these activities. That is:

Hsa: High levels of embeddedness in the network in terms of the interaction,

interorganizational trust and knowledge transfer relationships are
going to be associated with a more complex and structured
organizational structure;

Hep: High levels of embeddedness in the combined relationships network are

going to be associated with a more complex and structured
organizational structure.

This relationship could however take the opposite direction in the case of
organizations located in the industrial district. In fact, in these local redlities, entrepreneurs
areinvolved in an incredibly rich network of relationships that extends well beyond the
professional level, to include kinship, friendship, common community-based association

membership, and so forth. This could mean that, while firms outside the industrial district
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need to build within the firm all the structure necessary to manage the multiplex
relationships they entertain, for firmslocated within the district alot of these relationships
are taken care of outside the organization (i.e. through kinship ties, friendship ties, and so
forth). That is:
H.: High levels of embeddedness in the network in term of interaction,
interorganizational trust and knowledge transfer relationships are
going to be associated with a more complex and structured
organizational structure, but only outside the industrial district;
Hz: High levels of embeddedness in the combined relationships network are
going to be associated with a more complex and structured
organizational structure, but only outside the industrial district.

Figure 2 summarizes al the hypotheses discussed above.

It isimportant to notice that to getting to know what is the optimal balance for an
organization in terms of multiplex embeddedness, what specific factors determine such
embeddedness in the network for the rel ationships which are critical for the specific
context in which the organization operates, and what is the effect of multiplex
embeddedness on organizational structure are three critical el ements for the organizational
scholar ability to understand the influence of structure on organizations, as well asfor the
managers attempt to develop arelational based competitive advantage (McEvily &

Zaheer, 1999). Understanding how these different structures interact with each other
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creating constrains and at the same time opportunities for a given actor would again prove
invaluable to policy makers and managers who would like to guide the evolution of such
relationships.

Effects on multiple embeddedness

The two elements introduced above -- firm’slocation and institutional membership
-- can play an important role not only in determining relevant organizational outcomes or
moderating the relationship between multiplex embeddedness and such outcomes, but aso
in shaping the level of multiplex embeddedness altogether. In a sense, the cultural and
institutional environment in which an organization is active plays arole in determining not
only the effects of, but aso the effects on multiplex embeddedness.

Being part of the same industria district means first of al that these firms are
geographically co-located, which isitself areason for amuch stronger level of interaction
in the network, for all three relationships (given that closeness gives the opportunity for
higher interaction). Additionally, the idea of industrial district is one that goes beyond co-
location, to include an area where organizations are not ssmply close to each other, but also
engaged in an extremely rich texture of interaction, at all levels, from the entrepreneur all
the way down to the blue collar workers. Thisis an additional reason why it could be
reasonabl e to expect higher levels of multiple embeddedness for the organization in the
industrial district. That is:

Hg,: Being located within the industrial district results in higher levels of

embeddedness in the network, in terms of the interaction and

interorganizational trust relationships;
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Hgy: Being located within the industrial district results in higher levels of
embeddedness in the network, in terms of the interaction,
interorganizational trust and knowledge transfer relationships;

Hg.: Being located within the industrial district results in higher levels of

embeddedness in the combined relationships network.

Asfor the membership in the industry association (the institutional element), it may
simply give to the member organization additional chances to interact with the other
organizations, in the case of periodic meeting, workshops, or seminars that the association
sponsors for members. Hence, this may result in higher levels of embeddednessin the
network under consideration, either for the three relationships taken separately or when
jointly combined. That is:

Hga: Membership in the industry association is resulting in higher levels of

embeddedness in the network, in terms of the interaction,

interorganizational trust and knowledge transfer relationships

Hgaw: Membership in the industry association is resulting in higher levels of

embeddedness in the combined relationships network.

These hypotheses are summarized in Figure 3.

The relationships just hypothesized are quite interesting because they may help to
shed alight on the antecedents of such networks structures and of the position held here by

the organization. While possessing additional pointsin time would allow to see whether
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previous embeddedness could predict future embeddedness (data that unfortunately is very
difficult to get and not available here), something that could be still be verified in a cross-
sectional study is whether organizations are purposefully trying to network with other
organizations, so to increase their level of embeddedness. A perfectly logical way of doing
that isto signal it through membership in the industry association, and participation at their
events. Understanding what are the determinants of an organization’s position in each of
these networks is especially important, because it could allow managers and policy makers
to strategically architecture the organization’s presence in the different networks, so to

achieve the desired results.

METHODS
Sample

In order to compare how multiplex embeddedness works within and outside
industrial districts, my study has to examine an entire population of organizations, at a
national level, in an industry which prominently features at least one industrial district. In
thisway, | am able to see whether the structure of organizations within the district and the
one of organizations outside the district affect organizational outcomes differently.

The need to examine all the organization within an industry -- while extremely
interesting for the richness of the datathat can be obtained -- is certainly ataxing task.
However, an additional reason for this choice has to do with the method that | will use to
study embeddedness. In fact, while other types of research are typically using samples for
studying specific phenomena, in the case of network analysis (Wasserman & Faust, 1994),

the method | will mostly use, this can not be done. In thistype of analysis, it iscritica to
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be able to identify the full structure of relationships ongoing among the members of the
network. Hence, for the analysis to be meaningful, it is necessary to obtain data coverage
as close as possible to a 100% of the universe that one wants to analyze. Otherwise, the
risk for the researcher isto miss out what could be very critical links, and therefore draw
incorrect conclusion from the available data. Such risk clearly increases the farther we go
from a 100% data response.

On the basis of such premises, | identified a context that fits the specifications
mentioned above. Specifically, | will focus my analysis on the multiplex relationships
among organizations that make up the Italian industry of producers of machinery and
eguipment for ceramics manufacturing. Basically, thisisthe industry that produces any
type of machine and related apparatus used in manufacturing ceramics products, from tiles,
to brick, to technical ceramics. The reasons for my choice of this particular industry are the
following:

- itisrelatively contained (atotal of 181 firms), and thisfits my main
methodological criteriafor the setting. Since | am trying to get as a complete
networks as possible, the fact that the industry as awhole isrelatively contained
isdefinitely aplus,

- itisstrongly localized, since the majority of the firms are located within the
Sassuolo-Castellarano industria district (an area of about 35 miles radius,
located between the provinces of Modena and Reggio Emilia). First, thisfits
my substantive criteria, which calls for an industry featuring industrial districts.
Secondly, having most of my universe concentrated in arelatively restricted

areais also avery convenient, because thiswill make it easier to gather data

23



from all the companies within the district. Third, it will give me the
opportunity, by residing in the district itself, to get afed for the industry
environment, which will further help mein my anaysis,

last but not least, one more reason why thisis a good setting is due to the fact
that thisindustry is going through a very negative cycle (the last three years
saw total industry sales plummet of amost 25%). This latter featureis
important, since for at least one of the relationships in which | am interested
(interorganizational trust), one of the main problemsis the issue of causality
between presence of the relationship and good performance. A possible
argument isin fact that once trust is present, then performance grows, which in
turns further boosts trust. Hence, thislink is quite difficult to extricate.
However, by examining relationships in a sector of the economy that has been
so badly bruised by international competition and where performances are
probably dimming out (especially after the Chinese entered the market as

competitors), | think | will at least partially avoid this ‘virtuous cycle' issue.

More specifically, the industry association (called ACIMAC) counted 181

companies as belonging to the industry (1999 data, most recent available). In order to

belong to the industry, as defined by the industry association, a firm should satisfy two

criteria it has to do more than 50% of itstotal salesin industry related sales, and these

sales must be to the final market (i.e., not in subcontracting agreements). Asfor this latter

point, the rationale behind it is that subcontracting sales should not be counted twice:

hence, the sales deriving from a subcontracting agreement do not count toward the 50%

threshold just mentioned (this meansthat if A sells an oven to B and then B sdllsit to the
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final customer, only the amount of the second sale is counted to determine the industry
dimensions, and therefore the belonging or not to the sector).

Furthermore, the industry association categorizes such firmsin five classes,
depending on their sales level:

- class 1, from $500,000 to $2,5 millions in annual sales’;

- class2, from $2,5 to $5 millions in annua sales;

- class 3, from $5 to $10 millions in annual sales,

- class4, from $10 to $20 millionsin annual sales;

- class 5, more than $20 millions in annual sales.

After afew visitsto the association (located in the heart of the industrial district, in
Modena, Italy) and afew meetings with industry experts, | was convinced by these
individuals that my universe should consider only some of these 181 firms. Specificdly, |
came to the realization that | would not lose much by excluding the firmsin dimensional
class 1. Infact, after looking at the classification split based on 1998 sales data (ACIMAC,
1999)?, one element comes out as very clear: the upper 4 classes (i.e. class 2 through 5)
count for almost all the industry sales. Specifically, in 1998 they counted for 95% of the
fina sales. Hence, my decision to limit my analysis to firms belonging to class 2 through 5
(i.e. al the firms having more than $2.5 million in final salesin thisindustry). By doing so
| reduced the universe of firms | am going to investigate to 85 firms. Just because my
decision to drop the firm in class 1 from my universe of reference may seem very

convenient, these are the additional reasons why | should not investigate such firms:

* Amounts are transformed from Lire to dollars using a change rate of 1$=2,000Lire, one of the many available (given that the rate
changes daily) for the period when the data collection was carried on.

2| used the split based on 1998 sales data because the one based on the 1999 datais not yet available. Conversations with the people
responsible for assembling such data, though, have confirmed that not much difference is expected in this proportion.
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they are very unstable. Meaning that, given the very low volume of sales, one
year they may be part of the industry and the year after they may not bein. This
is especially true given the crisis that the industry is experiencing (loss of 25%
of thetotal industry sales over thelast 3 years). In this case ‘firms that belong to
such class one year are very likely to go back to subcontracting agreements or
re-direct their production to a different industry the year after’ (ACIMAC,
1999, pp.17-18);

they are very often micro-enterprises (one-man firms), which mostly rely on
subcontracting agreements with bigger firmsin the industry and have also
developed some independent product on the side. The fact that they rely most
on the skills and time of a single entrepreneur makes it very difficult for a
researcher to get the needed time and attention from all these micro-
entrepreneurs that is needed for athorough analysis of the firm’s multiple
relational structure;

a big network data collection is very close not to be technically feasible,
especidly if theindividuals that are interviewed do not have a strong vested
interested in the project, and if such individuals are, (like they arein this case)
CEOs of their companies. A network data collection for three different types of
networks, for a181 actors' network, implies atotal of 540 questions for
collecting the network data only. On top of this one hasto add all the other
guestions that would get a more attributional variables. It is clear that the span
of attention of a CEO gets very diminished, very quickly, and the quality of the

data that would result from such full fledged survey would probably be poor,
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jeopardizing the results of the study. By focusing on the firms that after all are
the critical ones -- and that represent almost the entirety of the firms to market -
- | am able both to make the study more feasible, to increase the quality of the
data collected, and to focus on the relationships that are more critical for the
industry.

Data Collection

| plan to administer in person aone and a half hour long questionnaire to an
informant (the entrepreneur/CEOQ of the firm, or at least atop manager in it) from all the
organizations that compose such industry which have salesin excess of $2.5 million (i.e.,
which arein class 2 and above). A complete copy of the questionnaire can be found in
Appendix A.

To administer the survey in person is a necessity, since the repetitive nature of
some of the questions may result in poor dataif the questionnaire is smply mailed to the
participants. It has to be kept in mind that for each of the three network questions each
respondent must go through aroster of other 84 companies, which can become frustrating
especially the second or third time around. Past persona experience in thistype of analysis
made me realize the enormous difference that a trained interviewer can make in improving
the attention threshold of the respondent, and thus the quality of the data collected.

While doing the interviews, | will also reside for several monthsin the industrial
district (in Modena, Italy). Thiswill give me the additional opportunity to understand
better the environment in which the majority of such companies do their day-to-day
business just by leaving there. Additionally, it will allow me -- asit has aready been the

case -- to gather information from individuals external to the industry, but well informed
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on its dynamics (university professors, consultants, customers), which will additionally
improve my insight in the industry dynamics.

The questionnaire will include both relational (network based) and attributional
variables. Since some of the independent variables in testing certain are also dependent
variables for others (namely, the degree of embeddedness in the network, for the three
relationships), instead of splitting the variables description in dependent, independent, and
control variables, | will use adifferent grouping: i.e., relational variables and attributional
variables.

I nstrumentation: relational variables

In the network section of the questionnaire | plan to collect four different
interorganizational networks. communication/interaction, interorganizational trust,
knowledge transfer, and social capital®.

The data about the interaction/communication relationship will be collected using a
task-based interaction question. More specifically, | will give each organizational
informant aroster which includes all the firms active in the industry (again, dimensional
class 2 through 5). Asthey will look over thelist, | will ask them to identify those
organizations with which you have had some work-related interaction during the past year,
and indicate me the frequency of such interaction, on a scale from 1 (quarterly, or less
frequently) to 3 (weekly, or more frequently). Task-based interaction could include
conversations in person, in meetings, by phone, via electronic mail, or any other form of
communication, all with regards to specific, work-related issues. The choice of athree-

items Likert scale, albeit unusual, isjustified by the attempt to reduce cognitive strain for

3 While the former three have already been discusses in the context of hypotheses linked to multiplex embeddedness, the fourth network,
the socia capital one, will probably be used to test an additional set of related hypotheses on the competitive models in the industry,
which represent an immediate addition to this specific work.
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the respondents (which will have to answer 336 questions for completing the network
section only), as also suggested to me in conversations with other network anayst which
collected in the past similar size organizational data sets.

Asfor the interorganizational trust relationship data, | will collect it by giving the
interviewee the following scenario:

“Your company has to put together a pool of firms to supply a complete

plant or a specific machine to a very good customer of yours. Let’s assume

that would be among the candidates to be part of

such project. Would your company include such firm in the project, with the

awareness not to run in a situation where such organization could behave

opportunistically against you (for example, trying to steal your client)?”
Then, | will ask him/her to go down the roster, inserting each firm’s name into the
statement, and to give me the most appropriate answer for each of them out of three
possible choices: ‘No’, ‘Uncertain (neither no nor yes)’, and ‘Yes' . A major problem with
network data collectionsis that they can not rely on multiple items scales. In fact, a good
candidate to determine the network of interorganizational trust would be the
Organizational Trust Inventory (also known as the OTI; Cummings & Bromiley, 1996).
However, sinceit ismade of 12 items, it is not feasible to submit in a network form (for a
network of 85 actor such asthis, it would entail to ask 84 x 12 = 1008 questions, only to
determine the level of interorganizational trust). Since the OTI istrying to get at the
construct of interorganizational trust as a multidimensional one (affective state, cognition
and intended behavior), | have in the past used only one of such items to measure it;

however, this was done only because in such context only one of such dimensionswas
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supposedly relevant (Fonti, 1997). Here, however, it may very well be that al three (or at
least more than one) dimensions are present; hence, the choice of going with the scenario-
based question.

Asfor the knowledge transfer network, | am using a direct question as well. | will
give the interviewee the following statement:

How much do you think that has drawn from your

company, in terms of products, ideas, and information?

Again, | will ask him/her to go down the roster, inserting each firm’s name into the
statement, and to give me the most appropriate answer for each of them out of four
possible choices. ‘Not at al’, ‘Very little’, * Some (neither very little nor very much)’, and
‘Very much'’.

Finally, | will collect data on the social capital network by asking to each
interviewee the following question:

‘In critical instances (such as a critical collaboration in a very important

contract or the need of information about a brand new customer), to which

organization would you turn to?’
Here, | will ask him/her to indicate to which, among the other 84 organizationsin the
roster, they would actually turn to.

One additional word must be said here about the fact that | measure all four
networks using one-item measures. Measuring such complex constructs relying on only
one item may seem questionable. Unfortunately, thisis a natural constraint for social
network research, where practical considerations strongly hinder the use of multi-items

scales, especialy when the number of network membersis relatively high. In fact, in the
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specific network | plan to investigate (size 85x85), each additional item collected would
imply 84 (i.e., N - 1) additional questions for each respondent, since it would have to be
asked to each respondent, with regardsto all the other network members. Some evidence
exists that justifies the socia network research practice of the one-item measurement.
Marsden (1990) found that the roster method used in network research, facilitating the
respondent's recall, makes network measures very reliable. In addition, Freeman and his
associates (Freeman & Romney, 1987; Freeman, Romney & Freeman, 1987) showed that
responses to single-item measures are reliable measures of long-term relationships. Given
that | both plan to use aroster to collect the network data and that | am interested in
measuring relationships which tend to develop over the long term, | feel more confident in
using these one-item measures.

Lastly, one more variable network variable (albeit alittle atypical) which | plan to
collect are cognitive maps of how each organization perceive the migratory and embedded
knowledge (Badaracco, 1991) to be flowing within the industry. Such instrument has
aready proven to be effective to reduce the complexity of an otherwise very complicated
network flow, yet maintaining the underlying structural properties of the networks
measured which affect organizational outcomes (see Fonti et al, 2000 for amore
exhaustive treatment of thisissue). These maps -- and more specifically the thickness of
the flows in each organization’ s representation of migratory and embedded knowledge
flows -- will help me to verify whether significant differencesin mental construction of the
environment may be accounting for differencesin organizational outcomes within the

industry.
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Before turning to the attributional variables, the general caveat to be madeisthat a
non relational variable can always be turned into arelational one. It is enough to transform
it and look at it in terms of differences and similarities among actors (such as in the case of
anetwork where the cell ij entry represents the absol ute difference between the year
organization i and organization j were founded). While these are not relationa variables
per se, they have been extensively used in the literature in the context of network analyses.
Instrumentation: attributional variables

Several attributional variables will be collected, both with regards to the informant
(respondent) and his/her organization. They will serve mostly as controls, although some
of them may also be used as independent and dependent variables.

In terms of demographic data, the following variables will be collected (in
parentheses is the specific question that will be asked):

- Respondent’s gender;

- Respondent’ s tenure in the organization, in the case /he is not the founder

(“When did you join your current organization -- month, year?');
- Respondent’s position in the organization, in the case /he is not the CEO
(*What is your current position in your organization?’);

- Respondent’ s tenure in current position (*When did you start working in your

current position -- month, year?);

- Respondent’s age (‘What is your age? Please provide the year of birth.’);

- Respondent’ s educational background (‘What is the highest level of education

you have attended/completed? In what fields?);

- Organization’'s founding date (* When was your organization founded?);
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Respondent’ s experience in the industry (‘When did you first get involved in
thisindustry? and ‘Did you have previous industry experience before joining
your current organization? If so, for which other organization did you work in
the past?');

Organization’s size (‘How many employees does your organization have?');
Organization’ stotal sales (How much are your organization's yearly sales?);
Organization’s % of salesin the ceramics machinery industry, aswell asits
stability over recent time (* What percentage (%) of your organization's total
sales comes from the ceramics machinery industry? and ‘ Has this percentage
been pretty much stable over the last 5 years? If not, how did it change?);
Organization’s % of salesin the ceramics machinery industry that come from
subcontracting agreements, as well asits stability over recent time (‘What
percentage (%) of your organization's sales to the ceramics machinery industry
comes from subcontracting sales -- i.e. sales not directed to the final market?
and ‘Has this percentage been pretty much stable over the last 5 years? If not,
how did it change?);

Organization’s reliance on subcontracting from other firms (*How much your
organization relies on subcontracting from other firms -- in monetary terms?');
Organization’s sales split among the 13 different families of products, (so
called ‘segments’) in which the industry is traditionally partitioned, as well as
starting date competing in that segment (‘ To which one(s) of the following
segments -- compl ete plant, raw materials, additives and semi-finished

products, preparation of raw material, forming, glazing and decoration, drying
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and firing, handling and storage, sorting, packaging, and pallet loading,
additional and finish machines, quality and production control, environment
protection, lab measurement instruments and accessories, engineering services -
- does the products your organization manufactures belong? How much do they
account for, as a percentage (%) of the total sales? And when did your company
start to sell each of these products?');

Organization’s sales split among the 6 different markets on which the 13
families of products are sold, as well as starting date competing in that market
(‘To which specific markets does your organization cater -- ceramic tiles,
bathroom fixtures, tableware, building bricks, refractories, technical ceramics?
How much do they account for, as a percentage (%) of the total sales? When
did your company start to compete in such markets?');

Organization’s activity on different international markets (‘ On which national
and/or international markets are you active -- Italy, Europe, South America,
North America, Asia-- and how much do they account for as a percentage (%)
of the total sales?);

Organizational chart (* Could | have some information on the organizational
chart -- hierarchical and manageria structure?');

Type of positions and managers names (‘ More specifically, which kind of
managerial positions exist in your organization, and who covers such roles?);
Extent of email usage in the organization, both internally and in interaction with
external actors (* Asfor email, how much does your organization useit for

internal purposes -- i.e., within the boundaries of the organization? and ‘ Still
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with regards to email, how much does your organization use it for external
purposes -- i.e. in its relationships with customers, suppliers, institutions,
etc.?);

Organization’s use of awebsite (‘ Does your organization have awebsite? If so,

what isits URL address?).

Another set of attributional data | will collect is perceptual data about the

organization and the industry. Specificaly, the following variables will be collected (in

parentheses is the specific question that will be asked):

Organization’s perception of main competitive advantage in the industry
(*What does your organization perceive as the main competitive advantage in
the industry? What does make your organization stand out from the other
firms?);

Organization’s perception of main weakness for any firm competing in the
industry (‘What do your organization perceives to be the main disadvantage --
i.e. weakness -- for any given firm competing in your industry’ ?);
Organization’s definition of success in the industry (*How would your
organization define 'success with regard to your industry? Feel freeto list as
many definitions as you deem necessary.’);

Organizational culture (*How could you describe the culture which
characterizes your organization?');

Organization’s perception of main threat in the industry (*Which one does your
organization perceive to be the main threat, today, in the ceramic machinery

manufacturing industry?');
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- Organization’s perception of main opportunity in the industry (‘Which one does
your organization perceive to be the main opportunity, today, in the ceramic
machinery manufacturing industry?').

Finally, I will acquire (from afirm specialized in providing company information)
balance sheets for al these companies, for the four years from 1996 to 1999. This will
result in all sorts of financial data; in particular, | will be interested in the average of the
last three years growth, as a measure of organizational performance (the dependent
variable against which to test the multiplex embeddedness hypothesis).

To strengthen and validate the data collected in the interviews, | aso plan to
conduct some participant observation of the industry dynamics, both by residing several
months in the industrial district where the industry is strongly localized while conducting
interviews, aswell as by spending some work days inside the actual organizations (as for
this latter options, | am still negotiating such opportunity).

Analysis

Another aspect for which such research would be contributing to the understanding
of the effects of the interaction of different type of relationships has to do with the
methodology used to test my hypotheses. In fact, while | may count on established routines
to examine structural aspect of multiplex embeddedness by looking at the effects of
multiple roles held by the same actor across different networks using blockmodel analysis
(see Lorrain & White, 1971; Boorman & White, 1976; White et a, 1976), | am not aware
of any procedure yet to analyze the relational aspect of it, by getting at the construct of
multiplex centrality, i.e. the different level of involvement experienced by a given actor

across different networks. | can surely construct a compounded relationship matrix for all
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the possible interactions between the three networks, but as for how to go about analyzing
it, there are still many options open.

More specifically, since my hypotheses underline different type of relationships,
and try to cast light on different types of dependent variables, a suit of statistical analysis
will be used to test them. These will include, as appropriate, descriptive graph theoretical
statistic measures, such as different measures of centrality (Freeman, 1979; Borgatti,
Everett & Freeman, 1999), as well as non parametric techniques such as QAP and
MRQAP (Hubert & Schultz, 1976; Krackhardt, 1988; Krackhardt, 1993; Kilduff &
Krackhardt, 1994), OLS and logistic regression, and p*, socia influence, and social
selection models (Wasserman & Pattison, 1996; Pattison & Wasserman, 1999; Robins et
a, 1999; Robins et a, forthcoming). As for these latter, more recently devel oped
techniques (i.e., p*, social influence, and social selection models), specia efforts will be
made to test as many hypotheses as possible using them

However, since some of the data collected -- especially some of the critical
dependent variables, such as performance -- are continuous (and need to be preserved as
such, if we want not to loose significant information about these firms), then one must be
aware that there are certain limitations/constraints to the use of p* and related (social
influence and socia selection) models, since these | atter techniques are still only
operationalized for dyadic dependent variables. This may render necessary the use of

alternative techniques in the cases where continuous variables are to be explained.
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Ceramic Machinery Manufacturers

Industry Survey
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Interviewee:

. Company:

. Date:

. Interviewer:

Ceramic Machinery Manufacturers
Industry Survey

Fabio Fonti
University of Illinois at Urbana-Champaign
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Thank you for taking the time to talk with me today.

As you know from our previous contacts, this survey is part of a study on the ceramics
manufacturing industry that I am currently carrying on. | greatly appreciate you taking the time
to talk with me about the industry, your organization, and the people and organizations with
which you interact within the industry.

During this interview | will be asking you several questions, mostly with regards to your
organization.

More specifically, | will start by asking you a few demographic questions about you and your
organization. Then, | will move on to ask you how much your organization has interacted with
other organizations in the industry, and what are some of the characteristics of this interaction.
Finally, I will wrap up the interview by asking you about your perception of relevant competitive
patterns in the industry. As for the length of the interview, as I mentioned when we scheduled
this meeting, | anticipate it will take between one hour and one hour and a half.

Asistruefor al the datal collect in this research, everything you tell me is strictly confidential.
No one involved in the industry (neither as individuals nor as part of a given organization) will
have access to your individual responses. | will only report summary data, from which individual
responses cannot be identified.

| thank you once more for taking the time to participate. However, | am aso confident that such
effort will find compensation in terms of the feedback which will derive to your industry. In fact,
| hope that the results of this research will serve the industry as a whole to understand better its
own dynamics and uncover more competitive patterns and behaviors that could be used as
directions for the development of future organi