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CHAPTER 1

Introduction

Science is of fundamental interest to organizational scholars because it defines the spaces of
technological innovation, organizational change, and adaptation in numerous and various
industries. But can science and business coexist? It is often believed that science and business
belong to separate worlds, philosophically and physically. As Stokes observed (1997): “As
pure science was being provided with an institutional home in the universities, the sense of
separation of pure from applied was heightened by the institutionalization of applied science
in industry”. The separation is not only physical and institutional but also cultural. As Mer-
ton (Merton, 1973) pointed out, science and business are associated with distinct institutions
and norms. Science is a world focused on “first principles” and methods; in contrast, busi-
ness concerns itself with commercially feasible products and processes. Lastly, both science
and business are intensely competitive arenas but their “markets” and “currency” are dis-
tinct (Pisano, 2010).

Over the last fifty years, a number of studies have tried to elucidate the tangled rela-
tionship between “science” as a knowledge production institution and the formation of tech-
nological rents. Traditional perspectives on competitiveness and long-term economic growth
have underscored the central role played by the public knowledge stream as the foundation
of the private knowledge stream (Romer, 1994). At the highest level of abstraction, this rela-
tionship can be described in terms of the linear model of science: advances of knowledge in
the scientific commons are equated with progress in basic science, which, in turn, establishes
critical inputs for the downstream private stream of applied research, technological innova-
tion, and commercialization. Bush (1945) famously articulated this view in his call for height-
ened funding of the “endless frontier” of public scientific knowledge.

Management theorists have often echoed this view by examining specific mechanisms
that firms use to access and leverage public knowledge. The notion of absorptive capacity

captures the possibility that firms can, and should, absorb knowledge available in the public



commons as part of their attempts to make effective contributions to the private knowledge
stream (Cohen & Levinthal, 1990). Moreover, it has been argued that firms that establish
strong mechanisms for absorbing public knowledge are more effective innovators and, there-
fore, more competitive (Powell, Koput, & SmithDoerr, 1996; Zucker, Darby, & Brewer, 1998).
On the other hand, engagement with the public knowledge stream may provide stronger in-
tellectual foundations for private knowledge production. Specifically, building on Nelson’s
early formulation (Nelson, 1959), Fleming and Sorenson (Fleming & Sorenson, 2004; Soren-
son & Fleming, 2004) argued that firms use public knowledge streams as “maps” for navigat-
ing and contributing to the complex landscape of patentable innovations. Three central fea-
tures characterize these analyses. The first is the recognition that streams of knowledge are
embedded in two distinct institutionalized spheres —i.e., public and private— that shape the
rules of knowledge disclosure, access, and reward (Dasgupta & David, 1994; Merton, 1957;
Murray & O'Mahony, 2007). Second, being close to science, adhering (at least partially) to
the “invisible college” norms, and directly contributing to scientific advancements are valu-
able strategies for profit-seeking firms. By pursuing a strategy that rewards contributions to
knowledge embedded in and endorsed by the public institutional sphere, private firms may
be able to attract and retain high-quality researchers (Cockburn, Henderson, & Stern, 2000;
Henderson & Cockburn, 1994, 1996). Moreover, engagement with public knowledge streams
provides industrial scientists with non-monetary rewards —e.g., status and reputation
gains — and access to academic conferences and the community of scholars (Stern, 2004).
Third, the fundamental relationship between business and science remains in the back-
ground. The university is implicitly considered the bastion of science; the for-profit enter-
prise, the keeper of the business. But, as Gary Pisano noted (2006: xii), "the distinction of sci-
ence and business has not been perfectly clear. Some great scientists were entrepreneurs, and
some large corporations were home to extraordinary basic research laboratories,” and "from
the other side, universities clearly begin to see their science as a business. They aggressively
patented and sought licensing deals, collaborated with venture capitalists to launch firms,
and even began to mode downstream in the drug development."

Putting these features in perspective, the resulting image is one of a division of the "in-
novative labour" as a nexus of interrelated search behaviors (Rosenberg, 1990) that, in con-
trast to the past, occur at the crossroads of different institutions (Gibbons, 1994),and are
loosely coupled with a multitude of organizations (Meyer, 2000). This new conceptualization
of “innovative labour division” adds considerable nuance to the theme of the increasing het-
erogeneity in institutional logics and identities of participants.

The connection between science and business started to change in the last two decades

of past century (Mowery, 1990, 2009). A number of large US enterprises, including DuPont,
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Corning, Dow, General Electric, Westinghouse, Xerox, Kodak, IBM, Chiron, and, of course,
AT&T, created corporate research laboratories capable of pursuing cutting-edge science. A
small number of Nobel Prize winners in chemistry and in physics were the products of in-
dustrial laboratories. Many of these laboratories, like their academic counterparts, offered
scientists relatively wide latitude to pursue research projects and even publish their findings
in academic journals (Stern, 2004). Even the supposed clean distinction between the norms of
science in academic settings and the prevalent norms in industrial settings has recently been
called into question (Hounshell & Smith, 1988; Shapin, 2008). For example, after investing
millions in research on the genetic origins of type 2 diabetes, Swiss pharmaceutical firm No-
vartis released on the Internet, for anyone to use, a vast amount of gene sequence data from a
genome-wide analysis of more than 3,000 type 2 diabetes patients. The president of the No-
vartis Institute for Biomedical Research chose this strategy because the data contained more
research leads than his researchers could ever pursue: “To translate this study’s provocative
identification of diabetes-related genes into the invention of new medicines will require a
global effort” (Tapscott & Williams, 2007).

The rich, phenomena-related literature has dealt with the potential detrimental effects
due to the collision of norms and institutions associated with business and science, spanning
across public policy, law, economics, and technology transfer. At the broadest level, some
authors have pointed out that the commercial engagement of scientists through the intellec-
tual property system may undermine academic objectivity causing bias, suppression of re-
sults, and even frauds (Krimsky, 2003; Resnik, 2007). Arguments in favor of this position re-
late to economic incentives that encourage secrecy and decrease the number of contributions
to the public knowledge stream (Blumenthal et al. 1997; Campbell et al. 2002).

Drawing on institutional analysis, other works have studied the impact of private
knowledge on the cumulative process of knowledge construction (Nelson, 1986; Schotchmer,
1991, 1196, 2004; Dasgupta & David, 1994). Huang and Murray (Huang & Murray, 2009), for
instance, have shown that gene patents have decreased public genetic knowledge, with
broader patent scope, private sector ownership, patent thickets, fragmented patent
ownership, and a gene’s commercial relevance exacerbating their effect.

Other scholars have explored the effects of the contiguity between business and sci-
ence, focusing on potential distortions of research agendas. Due to the economic reward of-
fered by patents (Thursby & Thursby, 2002), researchers may want to shift toward more ap-
plied research in order to contribute more effectively to the private knowledge stream
(Aghion, Dewatripont, & Stein, 2008). This shift parallels the countervailing concern that
tirms that contribute to the public knowledge stream weaken their ability to generate private

knowledge (Gittelman & Kogut, 2003). Many of these worries about public-private influence
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are premised in the idea that research projects conducted in public and private organizations
differ. However, evidence suggests that this assumption is false: scientists engaged in a range
of endeavors can contribute knowledge to either or both knowledge streams, from early
semiconductors to recombinant DNA and software code (Murray, 2002; Murray, 2010).

All in all, these writings focus on the potential collision of different institutions of
knowledge production —science on the one hand and intellectual property on the other —and
their societal-level implications —e.g. understanding the conditions that shape an innova-
tor’s actual ability to build on the work of others —. Thus, it seems that scholars have favored
a “macro-perspective,” looking at the tangled relationship between business and science
from the latter viewpoint.

In contrast, a few studies have examined the relationship between science and business
from the perspective of a science-based company: that is, an entity that both participates in
the creation and advancement of science and attempts to capture the financial returns from
this participation (Gittelman & Kogut, 2003; Pisano, 2006a; Pisano, 2010). These studies add
considerable insights into previous literature on organizing for innovation —e.g., generating
ideas, selecting the most promising ideas, and designing development paths —, suggesting
that the science behind many knowledge-based firms creates a very specific set of functional
requirements for organizations. One major stream emphasizes that “how” knowledge-based
tirms access and practice science —in particular, whether they establish credible linkages
with the scientific community —matters to the production of valuable innovations. Put an-
other way, bridging the disconnect between scientific knowledge and innovation appears to
depend on access to individuals who perform both activities, rather than on the ability to
generate valuable scientific knowledge alone. The literature on the motives for firms to pub-
lish their research in scientific journals has implicitly or explicitly acknowledged the central
importance of forming ties to this community, via boundary-spanning “gate-keepers,” to ac-
cess socially embedded knowledge (Allen, 1977; Gittelman, 2007; Lieberman, 2005; Tushman,
1977; Tushman & Katz, 1980). On the other hand, numerous studies in pharmaceuticals and
biotechnology show that an internal orientation toward science and collaboration with re-
searchers outside the firm leads to higher research productivity (Gambardella, 1995; Pa-
ruchuri, 2010; Powell et al., 1996).

Other studies emphasize the problem of converting cutting-edge scientific ideas into
valuable innovation. The dilemma for firms that seek to profit from scientific knowledge is
that science is not available as easy-made inputs but, rather, is produced by scientists who
are situated in the scientific community. Gittelman and Kogut (Gittelman & Kogut, 2003)
theorized that the difference in evolutionary logics that generates paper and patent citations

reflects the difficulty faced by private firms when attempting to translate knowledge that has
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been produced in a scientific setting into valuable technologies. Scientific and commercial
endeavors diverge in the different citation traces that are generated by the distinctive rules
that govern the logic by which a good paper or a valuable patent is selected and replicated.
Based on a longitudinal dataset of US biotech firms, the authors were able to show that the
ability to produce excellent science — that is, frequently cited papers—has a strong, negative
impact on the patent-citation rate. Later research provided further empirical evidence in
support of this vision. Science-based firms pursuing an exploratory research strategy are
relatively less capable of generating technological rents (Durand, Bruyaka, & Mangematin,
2008). Analogously, the prominence of science-oriented human capital has been found to in-
hibit firm-level abilities to translate scientific achievements into innovations (Toole & Czar-
nitzki, 2009). All in all, these studies suggest that science-based firms have heterogeneous
abilities to transform scientific discoveries into innovation outputs, thus calling for further
research on factors that moderate this relationship.

A well-developed group of studies provides a micro-organizational perspective on the
connection between business and science. A major stream of research dates back to the 50s
and 60s (Pelz, 1967; Shepard, 1956), and reflects precise historical contingencies: in particular,
the growing engagement of private companies in scientific research (Mowery, 2009). The re-
current theme of these writings was the integration of scientists” work within an organiza-
tional structure characterized by varying degrees of bureaucratization (Burns & Stalker,
1961); various works highlighted the potential conflicts among the decisional premises of sci-
entists, crucially affected by their participation in the epistemic community (Gouldner, 1957,
1958), and the organizational practices aimed at coordinating efforts in profit-seeking com-
panies (Abrahamson, 1964; Lee, 1969; Lynton, 1969; Pelz & Andrews, 1966; Pelz, 1959, 1960;
Porte, 1965; Shepard, 1956). In the 70s, Thomas Allen and his colleagues crucially advanced
this literature by linking the individual level of analysis —which had been extensively ex-
plored theretofore — with organizational-level outcomes. Through a series of studies (Allen,
1977), grouped into a broader research program on twin R&D projects, the authors provided
compelling empirical evidence that the outside connections of scientists with the epistemic
community have serious implications not only for internal knowledge transfer but also for
milestone project evaluation and project performance. To date, the writings of Thomas Allen
and his colleagues represent one of the few attempts to provide a cross-level framework that
illustrates how and to what extent scientists” participation in epistemic communities affects
organizational-level outcomes for private companies. Recently, Dunne and Dougherty
(Dunne & Dougherty, 2006; Dunne & Dougherty, 2009) conducted a processual study aimed
at describing how science, as a set of socially constructed actions and practices, can impact

the product-development process in the biopharmaceutical sector.
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Other works in the field of applied economics have addressed the role of incentive
schemes. In the pharmaceutical industry, for instance (Cockburn et al., 2000), the provision of
incentives related to publication productivity has been found to be positively correlated with
project-level productivity (Cockburn et al., 2000). Stern (Stern, 2004) used data on job offers
to postdoctoral biologists to investigate the heterogeneity of incentive schemes used by
pharmaceutical companies. The study demonstrated that companies markedly differ in in-
centives provided to scientists; some firms allow their researchers to pursue and publish in-
dividual research agendas more than do others. According to Stern, the reasons for a firm to
adopt such a “science-oriented” stance relate to different mechanisms that may operate in a
complementary fashion: the “preference effect” is related to taste for science on the part of
researchers, who seek a satisfying alignment between job-level incentives and their values,
interests, and intrinsic motivations; the “productivity effect” is a sort of strategic posture for
firms that aim to get earlier access to scientific discoveries with commercial application. Em-
pirical evidence partially confirms the results of previous works (Cockburn & Henderson,
1996; Cockburn et al., 2000) concerning the inter-firm heterogeneity of incentive schemes di-
rected at scientists. The large majority of job offers considered by Stern (about 95%) allowed
scientists to publish results of their research; yet only 40% of the scientists were free to allo-
cate part of their time to parallel research projects —i.e., projects with content not decided or
influenced by the priorities of the employer —. The latter result seems to suggest a shift of
attention — from contractual/formalized aspects as incentives to publish to concrete possibili-
ties for scientists to set their research agendas (Cardinal, 2001; DiTomaso, Post, Smith, Farris,
& Cordero, 2007) —and, as a result, to practice and contribute to science. The second finding
of Stern’s work suggested that firm-level decisions to adopt a “science-oriented” model for
the R&D department were negatively correlated with the scientists” wages. All in all, Stern’s
thesis raises the intriguing implication that the relationship between commercial innovations
and scientific knowledge is problematic for the scientist whose activities are aimed at com-
mercial outcomes but whose identity remains embedded in the values and reward systems of
a scientific community. Stern investigated job-level incentives offered to scientists from a
broader perspective. Finally, a complementary relationship seems to affect the intensity of
incentives promoting “basic research” and those promoting “applied research” (Cockburn,
Henderson, & Stern, 1999).

Although these phenomenon-related studies considerably enhance prior research on
organizing for innovation, they suggest even more research opportunities. First, very few
studies exist that address the science-business connection from the perspective of a private
company, and those that do exist often use a molar approach (Shadish, Cook, & Campbell,

2002), focusing on the functional relation between scientific inputs and technological out-
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puts. These features do not clarify the organizational challenges posed by the adoption a
science-oriented model for the R&D department. Second, these studies assume that firm het-
erogeneity in innovation performance centers on the ability to translate knowledge produced
within the epistemic community of science into knowledge that a market will value. Moreo-
ver, scientists who simultaneously publish and invent are considered to play a crucial role
(an instrumental one from a managerial perspective) in bridging the disconnect between sci-
entific knowledge and important technologies. As mentioned, this assumption neglects em-
pirical evidence that the relationship between commercial innovations and scientific knowl-
edge is problematic for the scientist whose activities are aimed at commercial outcomes but
whose identity remains embedded in the values and reward systems of a scientific commu-
nity. What happens when the inputs of the production function, called scientists, care about
their perception of what they do; why, when, and how they do it; and for what kinds of re-
wards? Third, the literature may point to the firm’s ability to integrate and mediate these
conflicting logics, but it rarely details their precise nature. As Gittelman and Kogut (2003:
368) argued, “heterogeneity in innovation performance comes from firms” abilities to access
and create the capability to do science, while bypassing the evolutionary logic that selects
among its outputs. This role points to potential differences in the capabilities of firms to re-
cruit and manage intellectual capital.” Are these “abilities” contractual competencies, as re-
cently argued (Mayer & Argyres, 2004; Murray & Stern, 2008)? Are these “abilities” organiza-
tional in nature, attaining organizational practices (O'mahony & Bechky, 2008) or cultural
elements (O'Reilly, Chatman, & Caldwell, 1991)? Fourth, although preferring a molar ap-
proach, these studies have moved away from the R&D department, the place where the dis-
tinct logics potentially collide. This leads to obscure adverse effects of adopting a science-
oriented model: for instance, in terms of intra-organizational conflict. Fifth, these studies ne-
glect both empirical evidence and theoretical arguments (Cheng & Vande Ven, 1996; Koput,
2003) that stress the serendipity of the innovation process. In reality, organizations that work
at the frontier of science deal with huge levels of technological uncertainty regarding the
technical feasibility of a promising idea, and ambiguity — that is, difficulty judging the qual-
ity of a technical choice —even after the fact (March & Olsen, 1976). Managing scientific arti-
facts is substantially different from developing a smaller and faster processor, or debugging a
software code, as part of which technical feasibility is not in question. According to Pisano’s
thesis (2006) organizational practices, business models, and institutional arrangements that
are successful in technology-intensive industries (ICT, semiconductors, aero-spatial) may be
ineffective in science-based industries (biotech, pharmaceuticals, energy, nano-tech).

This state of research may arise from the extant literature’s focus on the pay-off of

adopting a science-oriented posture as opposed to the organizational challenges posed by
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such a strategy. This neglects the fact that the sciences behind many knowledge-based firms
create a very specific set of functional requirements. Moreover, there is a lack of focus on the
internal processes and structures of science-based firms. This gap reflects an implicit as-
sumption about the organizational decision process. According to an economic perspective,
studies on R&D management in biotech and pharmaceutical industries have typically treated
the firm as if it were a rational individual making a decision (Arora, Gambardella, Magazz-
ini, & Pammolli, 2009; Chandy, Hopstaken, Narasimhan, & Prabhu, 2006). This assumption
has two main consequences. It neglects the role of uncertainty and ambiguity, which, as
noted, play key roles in managing scientific artifacts (Knorr-Cetina, 1999). Moreover, the in-
terpersonal structure of the decision process is completely ignored (Cohen, March, & Olsen,
1972; Kilduff, 1990; March & Simon, 1958). On the contrary, the study of organizational deci-
sion making as opposed to the individual model of choice could open up significant oppor-
tunities to appreciate the collision of business and science logics paired with many institu-

tions, together with its antecedents and implications for the innovation process.

Figure 1.1 - Functional Requirements of a Science-Based Business

Strategic imperatives for a science-
based business

Organizational challenges

Integrating across disciplines

Contributing to
science

Learning

Profiting from
science

Managing and rewarding long-
term risk

Source: Pisano (2006)
This gap in the literature is important to fill because prior evidence suggests that chal-

lenging science may represent a unique generator of technological innovation (Fleming &

Sorenson, 2004) and organizational change as well (Wheelwright & Clark, 1992).
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The purpose of this dissertation is to explore the relationship between science and
business from a novel perspective that combines micro-organizational arguments and macro-
level insights: in particular, sociology of science and the emerging literature on boundary or-
ganizations. I address this question in the context of the R&D department of science-based
firms in which scientists and managers work side by side to generate scientific advancements
and — together —retain “best quality” proposals of innovation. The thesis has two primary
goals: (i) to explain why and when different institutions of knowledge production— paired
with many logics — collide in science-based firms (Gittelman & Kogut, 2003; Huang & Mur-
ray, 2009; Murray, 2010; Pisano, 2006a); and (ii) to illuminate the consequences of collisions
for the innovation process.

To accomplish these goals, I focus on the cross-level determinants of scientists” atti-
tudes and behaviors. It is widely recognized that decisional premises —e.g., values, beliefs,
and cognitions— of professionals are shaped by a multitude of institutions that operate at
different levels (March & Simon, 1958). On the one hand, attitudes and behaviors of scientists
are embedded in the broader epistemic community (Fauchart & von Hippel, 2008; Knorr-
Cetina, 1999; Van Maanen & Barley, 1984); on the other hand, scientists are exposed to formal
and informal organizational practices that coordinate their work as members of the R&D de-
partment (Cardinal, 2001). Therefore, studying these multiple sources of regulation of atti-
tudes and behaviors may offer the unique chance to explore potential collisions of different
logics of knowledge production.

Using an interactionist perspective (Argyris, 1973; Lewin, 1951), I investigate the
“fit” —that is, the congruence, match, or similarity (Chatman, 1989; Muchinsky & Monohan,
1987; Schneider, 1987b) —between industrial scientists and their respective environments. A
condition of fit is equated to an “equilibrium condition” (Schneider, 1987a) between scien-
tists” attributes and the attributes of a given facet of the environment —e.g., higher-level val-
ues that inspire science-based companies and, at a lower level, the organizational mecha-
nisms used to influence scientists” attitudes and behaviors, or even the goals of other re-
searchers in the laboratory —. By contrast, a misfit condition parallels a divergence among
scientists” attributes and the facets of the environment.

In this dissertation, the environment is conceptualized at different levels, according to a
recent call for contributions in the field of person-environment (hereafter PE), which address
multiple fit problems (Ostroff & Schulte, 2007). First, the “taste for science” of the focal scien-
tist is compared with the tension of her colleagues in the laboratory toward new and chal-
lenging scientific issues. Second, scientist and supervisors are compared in terms of prefer-
ences for knowledge production --knowledge acquisition Vs. knowledge production--. Third,

scientists’ preferences for autonomy, formalization, incentive schemes, and so on are com-
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pared with the actual characteristics of their jobs. Fourth, scientists are compared to their
“companies” in terms of higher-level values. Examples of higher level values include the im-
portance of contributing to humanity, gaining status, and economic inducements. Thus, the
tirst milestone of the dissertation is to highlight patterns of fit-misfit among scientists and
their environments to show why and when different institutions of knowledge production
collide within the organizational boundaries of a science-based firm. Such an approach re-
flects the assumptions that decisional premises (values, beliefs, cognitions) of individuals are
crucially shaped and influenced by mechanisms at the organizational level (Simon, 1947) and
extra-organizational institutions (March & Simon, 1958), such as the epistemic community.

The second milestone of the dissertation concerns the consequences of fit-misfit pat-
terns for scientists” attitudes and behaviors. The basic premise of PE fit theory and research is
that, when characteristics of people and the environment are similar, aligned, or fit together,
positive outcomes for individuals, such as satisfaction, adjustment, commitment, perform-
ance and lower turnover intensions, result (Kristof, 1996; Tinsley, 2000). Several works have
summarized the rich empirical literature on PE fit (Arthur, Bell, Villado, & Doverspike, 2006;
Hoffman & Woehr, 2006; Kristof-Brown, Zimmerman, & Johnson, 2005; Verquer, Beehr, &
Wagner, 2003), focusing on several individual-level implications of “equilibria.” My perspec-
tive is quite different and tends to focus on: (i) the value of moderate fit levels (Edwards &
Shipp, 2007), and (ii) patterns or configuration of fit-misfit relationships that take into ac-
count different levels and different contents of similarity or matching (Cable & DeRue, 2002;
Kristof-Brown, Jansen, & Colbert, 2002). Both anecdotal evidence and the literature in the
organizing-for-innovation stream (Christensen, 1997; Dougherty, 2001; Duncan, 1976) sug-
gest that, in order to build sustaining innovation capabilities, firms should create isolated
sub-systems within the organization to preserve a certain diversity within the organizational
boundaries. Thus, a perfect fit between scientist and the environment may be as damaging as
a perfect misfit. In the first case, the search behaviors of scientists may reflect only organiza-
tional preferences and beliefs for what is a “promising idea,” and this reduction in variance
would lead to a reduction in long-term innovation performance. In the second case, the flow
of communication and fine-grained knowledge may be seriously inhibited (Allen, 1977; Ed-
wards & Cable, 2009) at the expense of organizational learning and integration (Pisano,
2006a).

Analogously, an exclusive focus on one level of the scientist-environment fit may pro-
duce erroneous conclusions or policy suggestions (Kristof-Brown & Jansen, 2007). As high-
lighted by March and Simon (1958), members of the organization may disagree about high-
level values or end-states, and/or lower level values, which is the means by which to reach

an end-state. This differentiation is not without implications for organizational process and
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decision making. Translated into the context of this dissertation, it is reasonable to think that
a scientist’s agreement with a company’s high-level values may attenuate negative effects
due to disagreement about what constitutes a “good,” “excellent,” and “poor” proposal of
innovation. By contrast, disagreement about high-level values may exacerbate the conflict
about the perceived value of a proposal of innovation, with negative impacts on internal
technology transfer and contextual performance in general (the scientist may want to re-
allocate her attention and energy, reducing engagement in activities outside research). There-
fore, we can have reliable results about fit-misfit consequences only by analyzing patterns or
configurations of fit conditions (Drazin & Vandeven, 1986; Fiss, 2007; Gresov & Drazin, 1997;
Meyer, Tsui, & Hinings, 1993) that span across levels and contents. Although the dissertation
focuses on the micro-macro link between the individual and the environment, I argue that
results may have direct implications at the organizational level as well, especially in the
organizing-for-innovation area.

The consequences of the scientist-environment fit appear challenging in the specific
context of innovation. On top of this, it becomes even more intriguing when one considers
that a close link with the epistemic community may boost innovation performance (Cock-
burn et al., 2000; Fleming & Sorenson, 2004; Henderson & Cockburn, 1994) and accounts for
a substantial portion of the heterogeneity of scientists” values and beliefs (Gittelman &
Kogut, 2003; Stern, 2004). On the other hand, the influence of the epistemic community is vir-
tually outside the control of the company.

The empirical context of this dissertation presents an ideal matching with the research
problem. Data were gathered at several research laboratories nested in two multi-national
companies. Both companies operate in science-based sectors, have similar dimensions —e.g.,
annual revenues of about 1 billion—, and adopt similar divisions of the innovative labour:
several laboratories are engaged in pure research, working at that forefront of science, and
generate a huge number of “embryonic” ideas. If the idea is selected for further research, sci-
entists work to reduce the technological ambiguity and show its feasibility; in the last stage,
the project is transferred to applied research laboratories that deal with two problems: fine
tuning the technology and connecting the technological opportunity to the market.

One company is in the vaccine sector, where research is a recombinant process that re-
lies on the expertise of scientists who are highly trained, with doctorates or advanced de-
grees in biochemistry and pharmacology. The engagement of the company in “science” is
evident in the number of publications in peer-reviewed journals —near to leading universi-
ties performance —. The other company has an established competitive position in semicon-
ductors, which resembles a technology-intensive more so than a science-based sector. How-

ever, the company has several exploratory research laboratories working in partially related
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areas, such as energy and life-sciences robotics, widely considered to be science-based indus-
tries (Pisano, 2006a). Considering ISIWeb publications, researchers outside of the semicon-
ductors division have published an impressive number of research articles in the last two
years.

On top of the congruence with the research problem, the empirical setting has other
striking features. The research laboratories considered in this dissertation are located in dif-
tferent European countries and the United States. Although empirical evidence of a cross-
country study would be considered more compelling, just a few works have adopted this
approach, especially in the organizational-behavior field. Generally speaking, observations
have indicated a nested structure: scientists form workgroups, which are nested in laborato-
ries. The company represents the higher-level cluster of observations. This feature meets a
critical requirement of PE research: that is, achieving heterogeneity at both the individual
and the environmental levels. In reality, studies in the PE field are, quite often, based on ob-
servations from a single organization. Such studies focus on individual differences rather
than the micro-macro link. Moreover, expectations of heterogeneity in the scientist-environ-
ment fit relate to the weird characteristics of the setting. Skills and capabilities employed by
scientists are generally nontransferable, tacit, and, in most cases, area specific (Thomke &
Kuemmerle, 2002). For instance, a scientist who is researching cures for cancer typically
spends a lifetime in this area and is unlikely to shift to other areas of research. This feature
combined with the time required to go through various stages of innovation leads to sub-
stantial immobility of scientists. It has been argued, for example, that scientists in acquired
companies do not face a fluid job market that they can tap if the company is acquired (Pa-
ruchuri, Nerkar, & Hambrick, 2006). Moreover, research teams in pharmaceutical labs tend to
endure over relatively long periods, at least as evidenced by the persistence of coauthorship

patterns over time (Cockburn & Henderson, 1998).
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I continue this dissertation with an overview of the broader literature related to behav-
ioral theory of the organization, including the process of innovation, the extra-organizational
sources of influence, and the interaction between individual values and the values of the or-
ganization and their consequences (Chapter 2). The objective of this chapter is to assess the
literature and develop multiple research opportunities for future exploration including one
broad research question that I explore in this dissertation study. Second, I propose the con-
ceptual model that links the theme of science-business connection to concrete organizational
dynamics (Chapter 3). Then I discuss the research methods —survey based —that I used to
explore the research question, including an overview of the science-based sector and its or-
ganizational requirements (Chapter 4). Then I describe the findings that emerge from the
study (Chapter 5). This includes a description of scientist-environment fit patterns, and their
implications for scientists” attitudes, behaviors, and performance. Finally, I discuss these re-
sults in the context of the broader literature (Chapter 6) drawing implications for the study of
institutional pluralism, decision making in organized anarchies, and organizing for innova-

tion. I end with some concluding comments on this work (Chapter 7).
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CHAPTER 2

Literature Review and Assessment

Research on organizing for innovation has grown substantially as the number and heteroge-
neity of participants in the innovation process has grown (Gibbons, 1994), and new methods
and data have emerged for measuring generation and selection of new ideas (Arora et al.,
2009; Boudreau, Lacetera, & Lakhani, 2009; Sutton & Hargadon, 1996; Terwiesch & Ulrich).
Therefore, the literature on organizing for innovation is vast and based in multiple discipli-
nary traditions (Amabile et al.; Diehl & Stroebe, 1991; Duncan, 1976; Howell & Avolio, 1993;
Pich, Loch, & De Meyer, 2002). I begin by arranging the literature into four streams: behav-
ioral aspects of the innovation process, institutional pluralism, organizational-level implica-
tions of institutional pluralism, and intra-organizational heterogeneity at the individual
level. Figure 2.1 depicts the theoretical background of the dissertation study.

Both empirical and theoretical contributions are reviewed. Specifically, this review fo-
cuses on articles in major English-language journals that are devoted to the topic of organiza-
tion theory, such as Administrative Science Quarterly, Academy of Management Journal, and Or-
ganization Science, and organizational behavior/psychology, such as Organizational Behavior
and Human Decision Process, Journal of Applied Psychology, and Personnel Psychology. Some
relevant articles in field journals like Research Policy, Research-Technology Management, and
R&D Management are also reviewed. I focus on research studies published in the past 10

years, but I also include highly influential older studies.
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Figure 2.1 - The Theoretical Framework of the Dissertation
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As I discuss in detail below, the primary objectives of this review are the organization
of innovation processes in science-based firms, and the identification of a few important re-
search opportunities. Specifically in regards to the latter, I point to an important gap in the
current literature — why and when values and beliefs in science and business collide — that

this dissertation study addresses.

2.1 - A Behavioral View of the Innovation Process

According to a consolidated view, innovation is the outcome of both “variety” and “order”
(Burgelman, 1983; Koput, 1997; Vandeven, 1986). Plurality of information, knowledge base,
and focus of attention have been traditionally considered powerful triggers of newness and
innovation. On the other hand, the concept of “intra-organizational conflict” is seen as the
natural downside of “variety” (Glynn, Barr, & Dacin, 2000). In this line of reasoning, the be-
havioral theory of organization— dating back to Simon’s “The Administrative Behavior”
(Simon, 1947) — can provide a unique contribution to studies in the organizing for innovation
area. Indeed, this rich tradition of research relies on a definition of “organization” that com-

bines both faces of the innovation coin: variety —i.e., intra-organizational heterogeneity of
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values, goals, and interests —and conflict—i.e., a cognitive or behavioral manifestation of
heterogeneity.

Despite the congruence of the behavioral approach with the innovation phenomenon,
just a few works (Chen & Miller, 2007; Greve, 2003) have relied on the pillars of the behav-
ioral theory of organization to address technology and innovation management issues (on
this point see also Brunner, MacCormack, & Zinner, 2008). In general, empirical studies in
science-based contexts have typically treated the firm as if it were a rational individual mak-
ing a decision (Arora et al., 2009; Chandy et al., 2006). This assumption has several implica-
tions. First, it challenges the view of innovation as a process characterized by serendipity
(Van de Ven, 1986), as part of which both the generation and the retention of promising ideas
often have an individual dimension rather than an organizational one (Roberts & Fusfeld,
1982). Moreover, this assumption neglects the role of uncertainty and ambiguity, which is
widely acknowledged as playing a key role in managing scientific artifacts (Knorr-Cetina,
1999). Finally, the interpersonal structure of the decision process has been completely ignored
(Cohen, et al. 1972; Kilduff, 1990). Conversely, the study of organizational decision making as
opposed to the individual model of choice could open up significant opportunities to appre-
ciate the collision of business and science logics —which are paired with many institu-

tions — together with its antecedents and implications for the innovation process.

Figure 2.2 - Three Pillars of the Behavioral Theory of Organization
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I argue that the behavioral theory of organization can be fruitfully applied to investi-
gate innovation problems from a micro-organizational perspective — especially in science-
based settings. First, behavioral arguments can be used to articulate the relationship between
the generation of alternatives and how, once identified, they are evaluated. Second, behav-
ioral theory, which regards the choice in “organized anarchies,” can be used to describe the
choice activities in science-based firms that deal with high causal ambiguity as well as tech-
nological uncertainty. Third, by conceptualizing organizations as composed of individuals
with highly differentiated goals and fluid participation, the behavioral theory can also high-
light how the epistemic community permeates individual organizational and decision activi-

ties.

Alternative Generation and Alternative Retention

A central building block of the behavioral theory of the firm is the notion of bounded ration-
ality (Simon, 1947). In contrast to the optimizing agent of neoclassical economics —whose
decision activity is constrained in alternative sets that are given —the decision maker in Si-
mon’s theory discovers or searches for —through action —alternative sets. The model of
search behavior proposed by Simon (Simon, 1955), and subsequently extended by March and
Simon (Simon & March, 1958), suggests that, rather than optimizing a utility function, indi-
viduals search for alternatives until they identify one that satisfies some minimum perform-
ance criterion. This facet of the behavioral theory of organizations is by now well established,
being at the core of seminal works of the Carnegie School (Cyert & James, 1963; Nelson &
Winter, 1982; Simon & March, 1958) and its extensions as well such scholars as (Ethiraj &
Levinthal, 2004; Gavetti & Levinthal, 2000; Levinthal, 1997; Rivkin & Siggelkow, 2003)).
However, another critical facet of bounded rationality has been largely ignored in this tradi-
tion: that is, how alternatives, once identified, are to be evaluated (Gavetti & Levinthal, 2000).
This research opportunity has recently been emphasized by both analytical models (Levin-
thal & Posen, 2007) and theory assessments (Argote & Greve, 2007; Gavetti, Levinthal, &
Ocasio, 2007).

More specifically, the theory has left two gaps: works have treated organizations as
unitary actors, thus disregarding the problem of how actors with different beliefs, values,
socially derived organizing templates, collectively evaluate alternatives; moreover, the rela-
tion between alternative generation and alternative evaluation is largely unaddressed. Works
on search behaviors have moved away from an organization-centered view of decision mak-
ing, as it has been richly described in the seminal works of the Carnegie School (some excep-
tions are Lin & Carley, 1997; Rivkin & Siggelkow, 2003; Siggelkow & Rivkin, 2005)). The
study of Knudsen and Levinthal (2007) has tried to fill this gap. Using a computational ex-
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periment, the authors investigated the role of alternative organizational structures in retain-
ing best-quality alternatives. Results suggested that hierarchical structures, in which a pro-
posal needs to be validated by successive ranks of the hierarchy to be approved, will tend to
reduce the likelihood that an inferior alternative will be adopted —i.e., hierarchy reduces
Type Il errors. In contrast, polyarchies —a flat organizational structure in which approval by
any one actor in a series of decision makers is sufficient for an alternative to be ap-

proved —will tend to minimize the probability of rejecting a superior alternative—i.e.,
polyarchy reduces Type I errors. Furthermore, the authors considered the relationship be-
tween the effectiveness of organizational structures and the ability of individuals to screen
among alternatives. Results indicated that the less able (or, conversely, the more able) indi-
vidual evaluators are, the more attractive are the organizational forms that tend toward hier-
archy (polyarchy) because the hierarchical structure tends to compensate for the high error
rates of less able individual evaluators (or, conversely, the variance induced by the polyarchy
forms tends to compensate for the overly precise judgments of more able evaluators). To the
best of my knowledge, no other work has faced the problem of the sequential evaluation of

alternatives under different organizational structures.

Figure 2.3 - Alternative Generation and Alternative Retention
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The second gap in the literature refers to the ambiguity that surrounds the relation be-
tween alternative-generation tasks and alternative-evaluation tasks. This gap raises some
questions: are these activities loosely coupled? Is the coupling problem subject to con-
straints? Is it reasonable to assume alternative generation and alternative evaluation are
loosely coupled activities? Are there some complementarities in the ways that alternatives
are generated and/or searched and, once identified, are evaluated? Finally, if these two tasks
cannot be decoupled, then key individuals or groups have to move across different task envi-
ronments. What, then, are the consequences for organizational behavior? Knudsen and Lev-
inthal (2007), for instance, assume that the generation of alternatives is specified exogenously
and is determined by the structure of the performance landscape. In their scheme, alterna-
tives are sampled according to a local search process, while it would be very important to
consider how organizations evaluate non-local options (Gavetti & Levinthal, 2000). Moreo-
ver, this may be of particular interest in science-based settings where alternative sets rapidly
change over time and evolve in a way that resembles a chaotic process rather than a local
search (Koput, 1997, 2003).

A different form of endogeneity that would be interesting to consider is an actor’s abil-
ity to generate alternatives and evaluate them. There is a vast literature on experiential learn-
ing (Argote 1999) that suggests that skill at tasks increases with repeated trials. Therefore, it
is reasonable to expect that screening ability may change with an actor’s experience with a
class of problems. Thus, actors may become quite skillful at evaluating one class of alterna-
tives, but rather inept at evaluating a different and — for them —novel set of alternatives.
From the perspective of this dissertation, this might imply that scientists and managers have
very different abilities when attempting to evaluate the quality of an alternative. However an
additional problem may arise; alternatives to be judged may be considered exogenous for
managers, but not for scientists who have searched or discovered them (Harrison & Harrell,
1993). This may introduce some biases in scientists” evaluations, which may be accentuated
because their judgment is also scrutinized by external actors — the epistemic community —as

compared to managers’ evaluations in the organization.

Ambiguity and Organizational Choice

The large majority of works in management assume that the complete cycle of choice follows
a straightforward procedure by which individual preferences and cognitions are aggregated
into organizational choices (Argote & Greve, 2007). According to this logic, relevant solutions
are associated with appropriate problems, and choices are made to resolve problems. Moreo-
ver, which issues and solutions are associated with which decisions, and which people par-

ticipate in which decisions are assumed to be relatively unproblematic. As a consequence,
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outcomes of decisions tend to be independent of the broader context within which they oc-
cur (Elsbach, Barr, & Hargadon, 2005). The behavioral theory of organization has tradition-
ally contested this view, pointing out that real organizations substantially deviate from such
an ideal model of organizing.

This argument became a recurrent theme since the work of Cohen, March and Olsen
(Cohen, March, & Olsen, 1972) who argue that decision activities in organization can be de-
scribed as a “garbage can” as part of which actions become decoupled from the goals or in-
tentions of any particular set of actors, and are better understood — within the framework of
timing and context—as being shaped by the organization’s structures of attention. In a series
of works (March & Olsen, 1989; March & Olsen, 1976) March and his colleagues observed
that organizations often look like “organized anarchies” in that it is difficult to impose a set
of preferences to the decision situation that satisfies the standard consistency requirements
for a theory of choice. Organized anarchies operate on the basis of a variety of inconstant and
ill-defined preferences that are discovered through action as much as being the basis for ac-
tion. Furthermore, technology is often unclear. Thus, organized anarchies are formed on the
basis of simple trial-and-error procedures, the residue of learning from the accidents of past
experience, and pragmatic inventions of necessity. Finally, participation is often “fluid” be-
cause individuals vary the amount of time and effort that they devote to different domains,
classes of problems, and, within the same kind of problems, one type from another.

This conceptualization of organization has at least three consequences. First, “the
boundaries of the organization are uncertain and changing” (Santos & Eisenhardt, 2009), and
this, in turn, means that audiences and decision makers for any particular kind of choice
change capriciously (Biktetine, 2011) and no single participant dominates the choice in all its
phases. Second, the concept of ambiguity plays a central role. As observed by March and
Olsen (1976), for many organizations, the causal world in which they live is obscure. Tech-
nologies are unclear; environments are difficult to interpret, and history — though impor-
tant — cannot be easily specified or interpreted. Third, loose coupling implies a situated ra-
tionality in organizational decision making, accounting for both the intended rationality of
organizational actors in a particular situation or context and the selective retention of the in-
dividual decisions made at any time within organizations (Ocasio and Joseph 2005).

In science-based settings, for instance, explicit decision activities may provide an occa-
sion for problem solving and conflict resolution, the aggregation of individual and group
preferences, and the transformation of power into collective choices. But a choice situation in
this context also provides an occasion for a number of other revelations. Virtue and truth
may be defined: an organization can discover or interpret what has happened to it, what it is

doing, what it is going to do, and what justifies its action (Weick, 1993). Furthermore, role-
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expectations can be fulfilled and institution-given identity affirmed (Glynn, 2008). For in-
stance, the choice of which R&D projects to select—and, conversely, to kill —opens up signifi-
cant opportunities for scientists, who may want to (re-)affirm norms and values related to the
epistemic community within the organizational boundaries of the company (Stern, 2004).
Therefore, scientists who are relatively closer to the epistemic community may challenge pro-
jects from a scientific point of view. By contrast, middle management and top management
may prefer “conservative” projects (i.e., projects that enhance the actual competence basis of
the organization), thereby defending earlier commitments to stakeholders.

Surprisingly, the view of the organization as an “organized anarchy” is almost extrane-
ous to the literature of organizing for innovation. In some research, loose coupling has been
assumed to be a source of variation, experimentation, and change in organizations, but its
consequences for the internal processes of organizations have been largely unaddressed.
Analogously, several works have dealt with choice activities in science-based settings —in
particular, in biotech and pharmaceuticals —but have neglected the fundamental problems
posed by ambiguity (Arora et al., 2009; Chandy et al., 2006; Fleming & Sorenson, 2004). Such
a perspective is evident in the terminology that these works use. For instance, the term “be-

havior” is not associated with individual actions but, rather, organizations as a whole.

2.2 - Institutional Pluralism and Boundary Organizations

Science-based firms resemble “organized anarchies.” As organizations, they present patholo-
gies from the point of view of theories of organizations (Barnard, 1938; Simon, 1947). They
lack clear goals; ambiguity surrounds their decision environment; organizational decision
making is sticky; individuals, problems, and solutions are loosely coupled and tend to coe-
volve over time; people in the organization have markedly different values, interests, and
preferences that pose consistency issues (March & Olsen, 1976). This paragraph deals with
the link between environmental demands that emanate from various “institutions” and the
internal functioning of boundary organizations —especially science-based firms.

In order to do so, I draw on the idea of institutional pluralism, which was recently pro-
posed by Kraatz and Block (Kraatz & Block, 2008). Institutional pluralism is a “usual” condi-
tion for boundary organizations, and consists of operating within multiple institutional
spheres (e.g., science as a knowledge-production institution and the intellectual property sys-
tem). In these situations, organizational actions appear to be co-produced by multiple identi-
ties and/ or co-evaluated by multiple audiences. Taken for granted, beliefs and assumptions
obviously affect organizational decisions and influence external responses to them. But, as
highlighted by Kraatz and Block (Kraatz & Block, 2008) being taken for granted is clearly not

sufficient as an explanation for these actions or the reactions that they engender. If taken-for-
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granted assumptions drive organizational actions, they can only do so after a specific institu-
tional identity has been invoked. Thus, the organization must first be able to answer March’s
troublesome question of “Wo are we?” —then appropriate institutional rules or scripts can be

activated.

Institutions, Environmental Demands, and Decisional Premises

One of the more enduring ideas in organizational theory is that organizations are embedded
in social environments that influence their behaviors. Within this major stream of research,
the “institutional theory” provides a rich theoretical framework that accounts for how or-
ganizations comply with institutional pressures that emanate from the environment in an
attempt to secure legitimacy and support (DiMaggio & Powell, 1983; Meyer, Rowan, Powell,
& DiMaggio, 1991). According to this theory, institutional pressures are exerted on organiza-
tions through rules and regulations, normative prescriptions, and social expectations (Scott,
2001). But institutional pressures are also carried over through “institutional logics” (Thorn-
ton & Ocasio, 1999), which are broader cultural templates that provide organizational actors
with means-ends designations, as well as organizing principles. In this sense, science is “an
institution” that is a source of socially derived norms and values (e.g., sharing, accountabil-
ity, social judgment, and so forth) that disciplines the production and diffusion of knowledge
(Merton & Storer, 1973). Insofar as profit-seeking organizations desire to participate in sci-
ence (i.e., want to simultaneously contribute to science and profit from scientific knowledge),
then they also have to comply with these socially derived norms and values.

In general, works inspired by institutional theory draw on the premise that institu-
tional demands permeate organizational boundaries through two key mechanisms. First, in-
stitutional demands can be conveyed by actors who are located outside the organization and
who disseminate, promote, and monitor these demands across the organizational field (i.e.,
the domain where an organization’s actions were structured by the network of relationships
within which it was embedded). These external actors —as professional organizations, regu-
latory bodies, or funding agencies —exercise compliance pressures on organizations by
means of resource-dependence relationships (Oliver, 1991). Insofar as organizations depend
on these key institutional referents for resources, they are likely to comply with what these
stakeholders expect from them to secure access to these key resources.

Second, institutional pressures can lie within organizational boundaries as a result of
hiring and filtering socially derived practices (DiMaggio & Powell, 1983). For example, insti-
tutional demands are conveyed by staff members, executives, board members, or volunteers
who adhere to and promote practices, norms, and values that they have been trained to fol-

low or have been socialized into (March & Simon, 1958). Organizational members, by being

30



part of social and occupational groups, enact, within organizations, broader institutional lo-
gics (Thornton, 2002; Thornton & Ocasio, 1999) that define what actors understand to be the
appropriate goals, as well as the appropriate means to achieve these goals (Scott, 2001).

Recent contributions to institutional theory have mainly confronted this second
mechanism. A first group of studies explored the relationship between internal and external
mechanisms of institutional pressure. As underscored by Pache and Santos in their theoreti-
cal assessment (Pache & Santos, 2010), the literature has largely supported the view that in-
ternal and external mechanisms of institutional pressure operate simultaneously rather than
in isolation. For instance, empirical works have reported that the hiring of organizational
members espousing a given institutional logic can be a response to conformity pressures
from external institutional constituents (Daunno, Sutton, & Price, 1991; Lounsbury, 2001; Zil-
ber, 2002). Such a view is coherent with both anecdotal evidence and literature in science-
based settings, according to which science-based firms hire star-scientists to gain legitimacy
in front of the epistemic community (Gittelman & Kogut, 2003). The base reason is that mere
contributions to the epistemic community are a necessary but not a sufficient condition for a
firm to earn legitimacy. Conversely, it becomes crucial the ways in which the firm is con-
nected to the broader epistemic community. In this line of reasoning, boundary spanners —s-
cientists who move in both the scientific and business domains —can play a key role in estab-
lishing credible linkages (Cockburn et al., 2000).

A second group of studies have focused on organizational differences and the extent to
which competing institutional demands are internally represented. The basic idea that un-
derlies these works is that better comprehension of internal mechanisms might help to ex-
plain organizational reactions to institutional pressures. In particular, the extent to which or-
ganizational members adhere to and promote a given demand (Kim, Shin, Oh, & Jeong,
2007) may represent an organizational-level moderator that can explain why firms that face
similar pressures react in different ways (Kraatz & Block, 2008; Pache & Santos, 2010).
Moreover, a focus on internal pressures may also put into light the existence of unique organ-
izational abilities to deal with institutional demands (Kraatz & Block, 2008), potentially rep-
resenting a form of distinctive competencies.

These features suggest a progressive approach to micro-foundations of institutional
theory (Powell & Colyvas, 2008). Since Meyer and Rowan’s fundamental contribution
(Meyer & Rowan, 1977), institutional theory has mainly dealt with isomorphic practices from
the societal level to the level of organizational fields. Yet only a few works have focused on
the concrete meanings and contents associated with “institutions.” Friedland and Alford’s
seminal essay (Friedland & Alford, 1991), together with empirical works by Haveman and
Rao (Haveman & Rao, 1997) and Thornton and Ocasio (Thornton & Ocasio, 1999) initiated a
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new approach to institutional analysis that posited institutional logics as defining the content
and meaning of institutions. Although the institutional logics approach shares a concern with
how cultural rules and cognitive structures shape organization structures with Meyer and
Rowan (Meyer & Rowan, 1977) and Di Maggio and Powell (DiMaggio & Powell, 1983), it dif-
fers from their views in significant ways (Thornton & Ocasio, 2008). The focus is no longer on
isomorphism, whether in the world system society or organizational fields, but on the effects
of differentiated institutional logics on individuals and organizations in a larger variety of
contexts including markets, industries, and populations of organizational forms. An institu-
tional logics approach incorporates a broad meta-theory on how institutions, through their
underlying logics of action, shape heterogeneity, stability and change, individuals and or-
ganizations (Thornton & Ocasio, 2008). Thus, from a functional perspective, institutional lo-
gics provide a link between institutions and action thereby bridging the micro-macro gap.

Since the term “institutional logic” was introduced by Alford and Friedland (Alford &
Friedland, 1985), several definitions have been proposed. Institutional logics have been de-
fined as cultural beliefs and rules that shape the cognitions and behaviors of actors (Fried-
land & Alford, 1991; Lounsbury, 2007; Thornton, 2002; Thornton & Ocasio, 1999); socially
shared, deeply held assumptions and values that form a framework for reasoning, provide
criteria for legitimacy, and help organize time and space (Thornton & Ocasio, 2008); and a
stream of discourse that promulgates a set of assumptions (Barley & Kunda, 1992).

A mechanism by which institutional logics exert their effects on individuals and or-
ganizations occurs when individuals identify with the collective identities of an institutional-
ized group, organization, profession, industry, or population (March & Olsen, 1989). Collec-
tive identities emerge out of social interactions and communications between members of the
social group. Because individuals identify with the collective identity of the social groups
that they belong to, they are likely to cooperate with the social group, abide by its norms and
prescriptions (Kelman, 2006), and seek to protect the interests of the collective and its mem-
bers against contending identities (Tajfel and Turner 1979; White, 1992).

A particularly active area within institutional logics is research on communities of pro-
fessionals (for a review, see Leicht & Fennell, 2008). Professional work has been defined as
occupational incumbents: (i) whose work is defined by the application of theoretical and sci-
entific knowledge to tasks tied to core societal values (health, justice, development, financial
status, and so forth); (ii) where the terms and conditions of work traditionally command con-
siderable autonomy and freedom from oversight, except by peer representatives of the pro-
fessional occupation; and (iii) where claims to exclusive or nearly exclusive control over a
task domain are linked to the application of the knowledge immured to professionals as part

of their training (Leicht & Fennell, 2001). Professions are seen as a higher-order societal insti-
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tution of “relative permanence” and a “distinctively social sort” (Thornton, 2004) that are
often thought to have one dominant institutional logic that guides organizing and provides
actors with vocabularies, identities, and rationales for action.

Recent articles on professions and institutional logics have mainly dealt with the prob-
lem of “multiple logics.” In fact, it is widely recognized that professionals often operate
within multiple institutional spheres, thus, being “subject to multiple regulatory regimes,
embedded within multiple normative orders, and/or constituted by more than one cultural
logic” (Kraatz & Block, 2008): 243). The multiplicity of attention associated with institutional
pluralism may result in open conflict as part of which segments of the profession actively
seek change (Bucher and Strauss, 1961; Washington and Ventresca, 2004; Lounsbury, 2007), in
hybridization, whereby one aspect of a logic is incorporated with a related profession (Town-
ley, 2002), or a shift to a dominant logic because tensions within a profession cannot be sus-
tained over time (Suddaby and Greenwood, 2005). Recent contributions have provided a
longitudinal perspective on this problem. For example, Dunn and Jones (Dunn & Jones,
2010) focused on the medical education sector where two institutional logics simultaneously
operate. “Science logic” conceptualizes quality healthcare in terms of innovative diagnostic
and therapeutic procedures to ameliorate human suffering and help eradicate disease. Con-
versely, “healthcare logic” refers to quality healthcare as quality of life rather than innovative
new treatments. Using archival longitudinal data, the authors showed that plural logics of
care and science in medical education have been supported by distinct groups and interests,
and fluctuate over time, thus, creating “dynamic tensions” about how to educate future pro-

fessionals.

Science as an Institution

Since Merton’s structural analysis, science has been considered a key institution that presides
over the production and diffusion of (public) knowledge, and several works have explored
its normative contents using a sociological lens (Merton, 1957) or economics arguments
(Dasgupta & David, 1994; Stephan, 1996). Regardless of the theoretical approach, works have
relied on the premises that the reward structure of science is the main mechanism through
which science as an institution affects individual behavior, and, in turn, organizational con-
duct. Stephan and Everhart (Stephan & Everhart, 1998) summarized previous literature, ar-
guing that the reward of science has a triadic structure: “the ribbon,” the recognition
awarded priority and the prestige that accompanies priority; “the puzzle,” or the satisfaction
derived from solving a problem; and “the gold,” the economic rewards that await the suc-

cessful.
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Peer recognition has largely been addressed. In the “‘50s,, Merton (1957) argued con-
vincingly that a socially given goal in science is to establish priority of discovery by being
tirst to communicate advancements in knowledge and that the rewards of priority are the
recognition awarded by the scientific community for being first. Merton further argues that
the interest in priority and the intellectual property rights awarded to the scientist who is
first are not new phenomena but have been overriding themes of science for at least three
centuries. In this sense, publication is a lesser form of recognition but a necessary step in es-
tablishing priority. A common way to measure the importance of a scientist's contribution is
to count the number of citations to an article or the number of citations to the entire body of
work of an investigator. And while eponymy and a prestigious prize are perceived by most
to be beyond their reach, the reward of publication is within the reach of the vast majority of
scientists. Financial remuneration is another component of the reward structure of science.
Because the winner-take-all nature of the race places much of the risk on the shoulders of the
scientist, it is not surprising that compensation in science is generally composed of two parts:
one portion is paid regardless of the individual's success in races, the other is priority-based
and reflects the value of the winner's contribution to science. Although this clearly oversim-
plifies the compensation structure, the role played by counting publications and citations in
determining raises and promotions at universities is evident from the work of Arthur Dia-
mond (1986a).

The other reward often attributed to science is the satisfaction derived from solving the
puzzle. To quote Warren Hagstrom (1965, p. 16), "Research is in many ways a kind of game, a
puzzle-solving operation in which the solution of the puzzle is its own reward." The phi-
losopher of science David Hull (1988, p. 305) describes scientists as being innately curious
and suggests that science is "play behavior carried to adulthood." This suggests that time
spent in discovery is an argument for the utility of scientists. Although this provides a ra-
tionale for excluding the process of discovery from models of scientific behavior, the failure
of economists to acknowledge the puzzle as a motivating force makes exclusively economic
models of scientific behavior lack credibility.

In recent years, a more complex view of science has been presented based on several
works dealing with “laboratory life” (Knorr-Cetina, 1999; Latour & Woolgar, 1979). Nightin-
gale (Nightingale, 1998) defined science as the social practice of exploring and codifying pat-
terns in nature with the goal of trying to understand nature. Consistent with this definition,
Dunne and Dougherty argued that “scientists actively explore patterns rather than passively
note them, so science is not simply a method, logic, or knowledge base, but involves a vari-
ety of actions and practices,” and “scientists learn to see these patterns in long schooling and

then practice.”
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Science is, first of all, a community of practice. Brown and Duguid (1991) drew on
Orr’s study of technicians to show how knowledge is embedded in networks of practitioners
who interact over problems and tell stories to create and share knowledge. Barley’s (1996)
study of occupational communities showed that technicians draw on physical and sensory
referents, and piece together information from the situation. But these practitioners are also
well aware of the distributed nature of knowledge, and communities have ways of accessing
distributed expertise, sharing knowledge widely, asking questions, and drawing on others to
help with puzzles. Scientists work in professional communities with strongly institutional-
ized norms and procedures for sharing knowledge, and the ethnographies cited above indi-
cate that scientists work with contextualized knowledge along with principled knowledge.
However, like intuition, contextual and communal knowledge are not easily formalized or
rationalized, and Barley (1996) pointed out serious problems with trust and respect. Scien-
tists might earn more respect from managers than technicians, but, in drug discovery, they
must work in many other professional and technical communities in a very complex problem
domain. The communities of practice ideas leave us with the challenge of organizing vast
knowledge networks, crossing many disciplinary boundaries, and integrating many diverse
people into the team sport of innovation.

Other scholars have argued that science provides a “holistic sense” to scientists. Knorr-
Cetina (1999: 97) gave an example of a heart transplant surgeon who insisted on assisting in
the removal of the donor’s heart because he had to “see and feel” the heart, to “know
whether it is really healthy and fits.” She finds a similar holistic sense among molecular bi-
ologists who distrust their mind in favor of their senses in identifying and processing rele-
vant information. In the lab, she says, the scientist’s body is called upon as an information-
processing machine. Knorr Cetina (1997) cited Keller’s (1983) biography of scientist Barbara
McClintock, entitled “A Feeling for the Organism,” as another example of this embodied
knowing. McClintock described feeling part of the chromosomes system, interpreted by
Knorr Cetina as her identifying with the chromosomes she studies, being situated as “one of
them,” and being open to hearing what the material has to say to you. McClintock’s feelings
lie not in her love of nature but in her knowledge of the plants and their ingenious mecha-
nisms of responding to the environment. Benner (2003) described a similar full-bodied, sen-
sory approach to knowing as described by an advanced practice nurse who used clinical
grasp and clinical forethought along with experiential learning.

Scientists share the “feeling for the organism,” which engages and motivates them.
They collectively seek a similar “knowledge object,” or epistemic thing that is always un-
ready to hand, unavailable, and in the process of transformation. Scientists can work to-

gether within and across various disciplines because science is an object of knowledge that
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scientists are all interested in working with, attracted to, and attached to. Scientists can work
together in very large communities: not because they share norms but because they are pur-
suing similar knowledge objects. Thus, the traditional social bonds of kinship, local group-
ings, and modern social bonds of bureaucratic professionalism are evolving to “knowledge
society” bonds around long-term and consuming engagement with knowledge objects. The
knowledge object of science provides the basis for mutual recognition and sense of belong-
ing, which is why people make the effort to search for alignment.

Recently, some works have criticized the view of science as a monolithic institution
that affects the organizational behavior of scientists. One group of works has simply recog-
nized that scientists (and professionals in general) differ in terms of identification with
norms and values of the epistemic community. Whereas a strong collective identity encour-
ages group members to uphold a norm of generalized exchange (Flynn 2005), social loafing
and free-riding behaviors are more common when group members feel lower levels of iden-
tification with the group (Kidwell and Bennett 1993). A second group of studies have dealt
with individual-level differences associated with “deviation” from the communal norm of
science (Merton & Storer, 1973). Empirical evidence has shown that scientists are more likely
to withhold information not only if they are more involved in commercial activities or re-
ceive more industry support, but also if they receive more requests, conduct research on hu-
man subjects, or are male (e.g., Blumenthal et al. 2006). Similarly, the tension between a norm
of communalism and individual interests suggests that scientists will withhold more if oth-
ers have denied their requests in the past, if their academic mentors were less willing to
share their own information with other scientists, or if they perceive competition for recogni-

tion or scientific priority in their area to be more intense (cf. Walsh et al. 2007).
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Figure 2.4 - Science-Based Firms and the Crossroads of Institutional Spheres
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All in all, these works support Merton’s argument that professionals often face conflict-
ing rather than clear role expectations (Merton and Barber 1963, Merton 1976). Merton’s
original conceptualization of the normative structure of science has long dominated charac-
terizations of the scientific profession as well as critiques that argue that this conceptualiza-
tion views actors as unduly constrained (e.g., Mulkay 1969, Knorr-Cetina 1999, Sismondo
2004). But Merton later departed from his initial view to propose that science is “patterned in
terms of potentially conflicting pairs of norms,” rather than governed by fundamental norms
that serve as clear guides to professional conduct (Merton 1976, p. 33). For example, scien-
tists” roles demand originality, which encourages them to strive to be first to announce a sig-
nificant discovery, but also humility, which discourages them from fighting for priority if
multiple investigators announce a discovery simultaneously (Merton 1963). Merton argued
that such juxtapositions of dominant norms and counter-norms create “sociological ambiva-
lence” in the form of “inner conflict among scientists who have internalized both of them”
(Merton, 1976, p. 36).

Haas and Park (Haas & Park, 2010) recently advanced Merton’s argument by pointing
out that scientists are aware of counter-normative expectations of information withholding
that conflict with the dominant normative expectations, and that this creates sociological
ambivalence for them. According to their conceptual model, scientists who face such contra-
dictory role expectations may simply decide to act according to their individual interests, as

prior research suggests. However, the authors propose that scientists may also look to pro-
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fessional reference groups to guide their behavior because their professional role expecta-
tions are often conflicting rather than clear. These conflicting role expectations create “socio-
logical ambivalence” —uncertainty about the appropriate course of professional con-

duct —that makes it difficult to weigh a fundamental norm of communalism against individ-
ual interests (Merton and Barber 1963, Merton 1976). The work has strong implications for
organizational behavior suggesting that, in the context of sociological ambivalence, scientists

continue to value professional norms, albeit at a meso rather than macro level.

Institutional Pluralisms and Multiple Identities

Quite often, several institutional spheres simultaneously operate in organizational fields,
thus, producing multiple and potentially conflicting institutional pressures. As a conse-
quence, organizations in these fields face a fundamental dilemma because satisfying one in-
stitutional pressure may require violating others (Gresov & Drazin, 1997), and this, in turn,
potentially jeopardizes organizational legitimacy. Kraazt and Block recently used the term
“institutional pluralism” to identify a situation in which firms operate within multiple insti-
tutional spheres (Kraatz & Block, 2008). As stated by the authors, “If institutions are broadly
understood as the rules of the game that direct and circumscribe organizational behavior,
then the organization confronting institutional pluralism play two or more games at the
same time. Such an organization is subject to multiple normative orders, and/or constituted
by more than one cultural logic. It is a participant in multiple discourses and/or members of
more than one institutional category. It thus, possesses multiple, institutional-derived identi-
ties which are conferred upon him by different segments of its pluralistic environment”
(Kraatz and Block, 2008: 243).

Prior empirical research has uncovered numerous instances of organizations facing in-
stitutional environments that appear to exert pluralistic demands. These include hospitals
(D'aunno, Succi, & Alexander, 2000; Denis, Lamothe, & Langley, 2001), rape crisis centers
(Zilber, 2002), drug treatment centers (Daunno et al., 1991), non-profit and public organiza-
tions (Dutton & Dukerich, 1991; Stone & Brush, 1996), universities (March & Olsen, 1976),
cuisine (Rao, Monin, & Durand, 2003), and arts organizations (Alexander, 1996). Research in
stakeholders theory has also drawn on neo-institutionalism, pointing out that corporations,
in general, are properly viewed as pluralistic entities (Donaldson & Preston, 1995; Mitchell,
Agle, & Wood, 1997).

The increasing number of contributions to institutional pluralism and the variety of
empirical settings probably underscore a more general tendency. Some authors pointed out
that the current evolution of modern societies, combined with the evolution of modern or-

ganizations, is leading to an increasing occurrence of conflicting institutional demands glob-
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ally (Pache & Santos, 2010; Seo & Creed, 2002). According to Pache and Santos (Pache & San-
tos, 2010), this is happening through multiple and reinforcing mechanisms. Organizations
increasingly adopt hybrid forms that draw from and try to integrate sometimes competing
logics. An example is the increasing integration of social goals by commercial enterprises and
of commercial goals by organizations with a social mission. Furthermore, at the organiza-
tional level of analysis, the increase in workforce diversity, as well as in occupational differ-
entiation (Greenwood & Hinings, 1996), increases the likelihood of emergence of competing
normative pressures in organizations. In scholarly work, the overall phenomenon is reflected
in the recent upsurge of empirical studies on competing institutional logics (Dunn & Jones,
2010; Durand, Rao, & Monin, 2007; Greenwood, Diaz, Li, & Lorente, 2010; Heinze & Kuhl-
mann, 2008; Lounsbury, 2007; Marquis & Lounsbury, 2007; Purdy & Gray, 2009; Rao et al.,
2003)

Science-based firms fit quite well a situation of institutional pluralism (Huang & Mur-
ray, 2009; Powell, 1999b). On the one hand, science-based firms depend on the scientific
community to get earlier access to valuable knowledge (Stern, 2004). This, in turn, requires
that firms adhere —at least partially — to the norms of science that discipline knowledge pro-
duction, utilization, and diffusion (Knorr-Cetina, 1999). In this sense, a mere scientific contri-
bution may be a necessary but not a sufficient condition for science-based firms to comply
with institutional pressures. The creation of credible linkages with the epistemic community
may be required to earn legitimacy in front of actors in the field. On the other hand, science-
based firms depend on “other resources” that are provided by various actors in the field
(e.g., funding agencies, capital markets, regulatory boards, and so forth). For these reasons,
science-based firms offer a promising empirical setting for dealing with institutional plural-
ism and its effects on organizational behavior.

Yet, additional elements render science-based firms a particularly appropriate context
or addressing the institutional pluralism problem. First, in science-based firms, the multiple
institutions —and the related logics —are internally represented. On the one hand, scientists
are committed to the institutional logic of the epistemic community; both their goals and or-
ganizing template are shaped by the affiliation to science. On the other hand, middle-level
management and top management are committed to stakeholders” interests. Thus, different
organizational groups exhibit “competitive commitment patterns” (Greenwood & Hinings,
1996) that lead them to fight against each other to ensure that the template that they favor
prevails. Glynn’s (Glynn, 2000) study of the Atlanta Symphony Orchestra provided a vivid
illustration of the tensions that arise from the promotion of competing ideologies by two key
internal constituencies. Musicians, espousing the “artistic excellence” logic of their profes-

sion, sought to develop “a world-class orchestra in a world-class city.” Managers, however,
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promoting the “economic utility” ideology that they had been trained to follow, focused on
building “the best orchestra . . . [they could] afford” (2000: 288). As a result of this competi-
tive commitment, the two groups engaged in a passionate battle over what the orchestra’s
core competencies were and how its resources should be allocated, with musicians empha-
sizing investment in artistry and managers emphasizing cost containment. A similar pattern
is illustrated by the study of O’Mahony and Bechky (O'mahony & Bechky, 2008) on volunteer
production communities, which showed that the coexistence of two competing logics cham-
pioned by different organizational groups led to the emergence of internal tensions.

Second, a science-based setting can be considered to be a “highly fragmented” and
“moderated centralized” organizational field (Pisano, 2006a; Powell, 1999b). According to
Scott and Meyer (1991), conflicting institutional demands are particularly likely to emerge in
these kinds of fields. Fragmentation refers to the number of uncoordinated organizations or
social actors on which field members depend (Meyer, Scott, & Strang, 1987). In a highly
fragmented field, such as the educational sector in the United States (Scott and Meyer, 1991),
organizations rely on and are responsive to multiple and uncoordinated constituents. This
differentiates them from unified fields, such as the military field in most democratic coun-
tries, where organizations depend on a few coordinated decision makers.

Once conflicting demands emerge in fragmented fields, the likelihood that they will
actually be imposed on organizations is a function of the ability of these competing institu-
tional referents to enforce their demands. This is, in itself, a function of the degree of the
field’s centralization (Scott and Meyer, 1991). Centralization characterizes a field’s power
structure and accounts for the presence of dominant actors at the field level that support and
enforce prevailing logics. The most complex fields for organizations to navigate are moder-
ately centralized fields, which are characterized by the competing influences of multiple and
misaligned actors whose influence is not dominant—no one can resolve a dispute among in-
stitutional pressures —yet is potent enough to constrain organizational behavior — pressures
that emanate from different institutions cannot be ignored by actors. An example of a mod-
erated, centralized field is provided by Scott’s study (1983) of the healthcare system. He
highlighted the fragmented character of the field, where organizations are expected to satisfy
multiple and sometimes conflicting requirements from a wide variety of funding agencies,
each in charge of specific programs. He also described the field’s dual authority struc-
ture —which thus qualifies it as a moderately centralized field —with public figures wielding

funding authority and health care professionals wielding programmatic authority.
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Figure 2.5 - Key Factors Influencing the Experience of Conflicting Institutional Pressures
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Finally, institutional logics provide scientists with both values or high-level goals (Si-
mon & March, 1958) as well as organizing templates or appropriate means to achieve these
goals (Thornton & Ocasio, 1999). Such a differentiation reflects the fact that conflicting insti-
tutional demands may differ with regard to the nature of their prescriptions (DiMaggio and
Powell, 1983; Oliver, 1991). Specifically, they may influence organizations at the ideological
level, prescribing which goals are legitimate to pursue, or they might exert pressures at the
functional level, requiring organizations to adopt appropriate means or courses of action
(DiMaggio and Powell, 1983; Oliver, 1991; Scott and Meyer,1991; Townley, 2002). This differ-
entiation is also relevant if one considers the implications of institutional pluralism for or-
ganizational behavior. As argued by March and Simon, organizational responses to conflict
vary according to the nature of the conflict (Simon & March, 1958). When conflict is origi-
nated by inter-personal disagreement on intermediate or low-level goals —which refer to
functional and process demands —then a negotiation process is likely to occur among the
parties that are involved in the conflict. In contrast, when the conflict arises from incongru-
ence about high-level values — which are expressions of the core system of values and refer-

ences of the epistemic community as a collective identity — then negotiation is less likely to

occur in favor of a political solutions.
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For these reasons, science-based firms represent a “laboratory” for addressing the or-
ganizational implications of institutional pluralism. The nuances of this topic may increase if
one considers that scientists —and professionals in general —are heterogeneously permeated
by institutional logics, as shown by recent empirical works (Dunn & Jones, 2010; Haas &
Park, 2010; Johnson, Morgeson, Ilgen, Meyer, & Lloyd, 2006). Figure 2.5 summarizes the
abovementioned arguments by highlighting the field-level conditions that enact institutional
pluralism. At the same time, the figure accounts for the organizational-level elects that mod-
erate the influence of institutional pluralism on organization-behavior phenomena within

individual organizations — for example, science-based firms.

Organizational Responses to Institutional Pluralism

What do organizations do when faced with institutional pluralism (i.e., powerful competing
institutional demands)? Greenwood and Hinings (Greenwood & Hinings, 1996) —in their
model of organizational change —argued that the extent of internal commitment to institu-
tional demands matters for organizational responses. In particular, the authors suggest that
organizations are likely to resist institutional demands when an alternative template is sup-
ported internally by at least one internal group. In such situations “choice” condenses a
number of — different — meanings for a number of people in the organizations (March &
Olsen, 1976), especially if distinct sub-groups within the organization are primarily commit-
ted to different institutional pressures (March & Olsen, 1989). In this line of reasoning, a
choice situation opens up opportunities to defend an institutional logic and (re)affirm a col-
lective identity in individual organizations by permeating specific organizational context
with values and broader organizing templates (Glynn, 2008). The main consequence is that
more than one course of action is considered appropriate (March & Olsen, 1976; Whittington,
1992), and this effect is amplified in the presence of high uncertainty and ambiguity.

Recent works in institutional theory have largely stressed the potential benefits of be-
ing exposed to conflictual institutional pressure. In particular, these works have focused on
the possibility for organizations to exercise some level of strategic choice (Clemens, 2003;
Friedland & Alford, 1991; Seo & Creed, 2002; Whittington, 1992). This body of work ac-
knowledges that the existence of antagonistic demands challenges the taken-for-granted
character of institutional arrangements; makes organizational members aware of alternative
courses of action; and requires them to make decisions as to what demand to prioritize, sat-
isfy, alter, or neglect to secure support and ensure survival (Pache & Santos, 2010). Seo and
Creed (Seo & Creed, 2002) vividly described this process, pointing to institutional contradic-
tions as the key driver of purposeful action within an institutional context. They propose that

the inherent contradictions of social structures provide a continuous source of tensions and
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conflicts within and across institutions, thus reshaping the consciousness of organizational
actors and motivating them to take action to alleviate the tensions. They also point to mis-
aligned interests as an important determinant of praxis, recognizing that the degree to which
actors are dissatisfied with a given institutional demand is positively related to the emer-
gence of agency within an institutional context.

Conversely, the research has left a gap about the implications of institutional pluralism
for the internal functioning of organizations (on this point see Kraatz & Block, 2008). To the
best of my knowledge, only a few works have tried to characterize the repertoire of re-
sponses that organizations can use to face institutional pluralism (Kraatz & Block, 2008; Ol-
iver, 1991; Pache & Santos, 2010). Analogously, just a few works have addressed empirically
the internal processes through which organizations face the institutional pluralism problem
(Alexander, 1996, 1998; Daunno et al., 1991; Elsbach & Sutton, 1992).

For a long time, the study by Oliver (Oliver, 1991) was the only work to deal with
“how” organizations respond to conflicting institutional pressures. Drawing on institutional
theory and resource-dependence arguments, Oliver proposed a useful typology of responses
to conflicting institutional pressures: acquiescence, compromise, avoidance, defiance, and
manipulation. Acquiescence refers to organizations” adoption of arrangements required by
external institutional constituents. The most passive response strategy, acquiescence can take
three different forms: it can result from habit (i.e., the unconscious adherence to taken-for-
granted norms), from the conscious or unconscious imitation of institutional models, or from
the voluntary compliance to institutional requirements (Oliver, 1991). Compromise refers to
the attempt by organizations to achieve partial conformity with all institutional expectations
through the mild alteration of the demands, through the mild alteration of the responses, or
through a combination of the two. When using compromise, organizations aim for at least
partially satisfying all demands. They might try to balance competing expectations through
the negotiation of a compromise, they might conform only to the minimal institutional re-
quirements and devote resources and energy to pacify the resistant constituents, or they
might attempt to actively bargain alterations of the demands with institutional referents (Al-
exander, 1998; Oliver, 1991). Avoidance refers to the attempt by organizations to preclude the
necessity of conforming to institutional pressures or circumventing the conditions that make
this conformity necessary. Avoidance tactics include concealing nonconformity behind a fa-
cade of acquiescence through pure symbolic compliance, buffering institutional processes by
decoupling technical. Considering that conflicting institutional pressures activities from ex-
ternal contact, or escaping institutional influence by exiting the domain within which the
pressure is exerted (Alexander, 1998; Oliver, 1991). A more aggressive strategy, defiance re-

fers to the explicit rejection of at least one of the institutional demands in an attempt to ac-
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tively remove the source of contradiction. Defiance can be exercised through dismissing or
ignoring institutional prescriptions, overtly challenging or contesting the norms imposed, or
directly attacking or denouncing them (Oliver, 1991). Finally, manipulation refers to the ac-
tive attempt to alter the content of institutional requirements and to influence their promot-
ers. Oliver (1991) pointed to three specific manipulation tactics: organizations may attempt to
co-opt the sources of the institutional pressures to neutralize institutional divergences, to in-
fluence the definition of norms through active lobbying, or, more radically, to control the
source of pressure.

Oliver’s conceptual model has been criticized for its “low power” when it comes to
specifying responses to conflicting demands because it is unable to distinguish between al-
ternative organizational responses. Pache and Santos (Pache & Santos, 2010) have extended
Oliver’s model by identifying determinants of the use of various organizational responses.
The core of their argument is that the nature of the institutional conflict (means versus goals)
interacts with the degree of internal representation (absence, single, or multiple) to shape the
experience of conflicting demands and influence the strategies that organizations mobilize in
response. Furthermore, the authors innovated Oliver’s model by augmenting it with the
point of view of intra-organizational groups and taking into account their (heterogenous)
level of attachment to the competing demands. In this vein, the authors tried to move away
from a conception of organizations as unitary actors that are either passive recipients of (Di-
Maggio andPowell,1983) or active resistors to (Oliver, 1991) external constraints to a view of
organizations as pluralistic entities shaped by —and, potentially, shaping — the institutional
pressures that they are subject to (Barley and Tolbert, 1997).

However, the authors were silent on two fundamental issues. First, they assumed that
the unique dimension of intra-organizational heterogeneity is linked to the presence — or,
symmetrically, absence — of groups representing competing institutional demands. Such an
assumption seems quite unrealistic if one considers that members within the same group do
differ, as shown by empirical works on collective identities (Bartels, Pruyn, De Jong, & Jous-
tra, 2007; Fiol, Pratt, & O'Connor, 2009; Ibarra, 1999; LeBoeuf, Shafir, & Bayuk, 2010; Pratt,
Rockmann, & Kaufmann, 2006; Swann, Johnson, & Bosson, 2009). Second, the work aimed to
understand “why organizations, when facing similar conflicting demands, may experience
them differently and, in turn, mobilize different responses.” This seems more of a recursive
problem because the institutional pressures with which organizations experiment may be a
function of their internal structure and, specifically, the extent to which different groups
committed to competing institutions are present. It this is true, and we assume that institu-
tions shape goals and means homogeneously across different organizations, then all organi-

zations should respond in the same way when faced with institutional demands. In sum,
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Pache and Santos probably are guilty of the same error that they recognize in institutional
theory; abandoning the assumption that organizations behave like “unitary actors,” they
have assumed that groups do so.

Like Pache and Santons, Kraatz and Block conceptualized organizations as complex
entities composed of various groups that promote different values, goals, and interests
(Greenwood & Hinings, 1996). Kraatz and Block described four adaptation strategies related
to what they call “institutional pluralism.” They proposed that organizations may attempt to
eliminate the sources of conflicting institutional demands, compartmentalize them and deal
with them independently, reign over them through active attempts at balancing them, or
forge a new institutional order. Many organizations adapt to pluralism by trying to eliminate
pluralism. Kraatz and Block argued that an organization’s leader may want to deny the va-
lidity of various external claims that are placed upon it, attack the legitimacy of the entities
making the claims, attempt to co-opt or control these entities, and/ or try to escape their ju-
risdiction or influence altogether. They may, in short, attempt to marginalize some aspects of
the institution’s identity and attend to obligations that constituencies seek to impose upon
their organizations. A second approach to adapting to a pluralism legitimacy standard is to
compartmentalize identities and relate independently to various institutional constituencies.
The organization may do this by sequentially attending to different claims and/or by creat-
ing separate units and initiatives that demonstrate its commitments to the values and beliefs
of particular constituencies. Such initiatives are often viewed as being decoupled from the
core of the organization or as merely symbolic rather than substantive in nature. Although
this response is an integral part of the typology, the authors were skeptical about the practi-
cal viability of such a response: “We do not see how one can invoke the concept of decou-
pling without presuming to know the organizational “core” from which a thing is decou-
pled.” Organizations may also want to try to rein in such tensions produced by institutional
pluralism. For instance, disparate demands may be balanced by finding more deeply coop-
erative solutions to the political and cultural tensions that pluralism create. Finally, organiza-
tions may be able to forge durable identities of their own and to emerge as institutions in
their own right. As an institution, the organization becomes a valued end in its own right
and, thus, becomes capable of legitimizing its own actions within certain limits.

The striking feature of these works is that, despite the common awareness of the exis-
tence of institutional pluralism, there has, to date, been little apparent effort to systematically
assess its practical and theoretical implications for organizations. Works have been limited to
arguing that organizations may have multiple institutionally given identities, and theory has
represented the structural embodiment of multiple logics where different values and beliefs

may be simultaneously taken for granted. At the same time, works have largely relied on the
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assumption that intra-organizational processes are important factors that can explain how
institutional demands are filtered (George et al., 2006; Greenwood and Hinings, 1996; Hirsch
and Lounsbury, 1997; Kim et al., 2007; Selznick, 1996; Seo and Creed, 2002). Finally, sub-
groups within the organization are recognized as playing key roles in filtering institutional
pressures, but works have encountered the same limitations of earlier formulations of insti-
tutional theory, assuming that groups are composed of homogeneous individuals who re-

spond in the same way in the face of institutional pressures.

The Emergence of Boundary Organizations

The literature on boundary organizations has primarily regarded cooperation in interorgani-
zational settings, though it may provide some responses to organizational issues posed by
institutional pluralism situations. Drawing on the premise that collaboration may be difficult
to achieve when the interests, goals, and practices of participants differ, this body of works
has explored the ways in which “defending” and “challenging” parties bridge their differ-
ences without threatening the core values that make them distinct. Universities, for instance,
have largely been studied using the perspective of boundary organizations, and empirical
results have supported the argument that, when boundaries between academia and science
were not adequately maintained, the nature of the knowledge produced was affected (see
also Mowery and Ziedonis, 2002; Murray, 2007).

Several works have faced the collaboration problem —especially in science-based set-
tings — focusing on how actors use boundary management strategies, behaviors, and objects
to collaborate across diverging worlds. In scientific and technical collaborations, participants
create standards, methods, and objects to bridge the boundaries between different social
worlds. Boundary objects have a common structure yet remain flexible in interpretation,
which enables their use across worlds with different interests (Star and Griesemer, 1989). Re-
search demonstrates how challenging and defending parties use boundary objects to shape
the distribution and application of knowledge across distinct occupational communities
(Carlile, 2002, 2004; Bechky, 2003a, 2003b). In these contexts, workers use boundary objects to
transform domain-specific knowledge so that it can be used toward a shared goal (Bechky,
2003b). One example is the widely disputed relationship between the worlds of science and
medicine, in which divergent interests often influence the outcomes of collaboration (Latour,
1987; Fujimura, 1988; Star and Griesemer, 1989). For instance, Timmermans and Leiter (2000)
described how social movements and professional organizations created a new distribution
system for the controversial drug Thalidomide despite competing concerns over its effects.
Although this drug was well known to cause birth defects, it could also be used effectively to

treat serious diseases, including leprosy and AIDS. While the FDA deliberated over ap-
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proval, activist AIDS patients pressured doctors for effective treatments whereas activist Tha-
lidomide victims pushed to minimize the likelihood of future birth defects. To distribute the
drug safely and effectively, all of the actors involved — patients, physicians, regulators, vic-
tims, manufacturers, and pharmacists —negotiated from their interests.

Sociologists of science have proposed the related construct of a boundary organization
to describe the intermediary organizations that align the divergent interests of science and
politics (Guston, 1999, 2000, 2001; Miller, 2001). Boundary organizations facilitate collabora-
tion between scientists and nonscientists by remaining accountable to both (Guston, 2001).
They “perform tasks that are useful to both sides and involve people from both communities
in their work but play a distinctive role that would be difficult or impossible for organiza-
tions in either community to play” (Guston, 2001: 403). Boundary organizations can enable
challengers and defenders to substantively collaborate by bridging divergent worlds and al-
lowing collaborators to preserve their competing interests. Boundary organizations make
collaboration possible by enrolling actors on the basis of their convergent interests. As Latour
(1987: 109) noted, the easiest way to forge collaboration is to “tailor the object in such a way
that it caters [to] people’s explicit interests” because this creates a tension that enables actors
to choose elements that meet their goals.

Like boundary objects, boundary organizations can accommodate the varying interests
of parties by providing a mechanism that reinforces convergent interests while allowing di-
vergent ones to persist. Unlike boundary objects, however, the concept of boundary organi-
zations allows us to focus on the organizational mechanisms and processes that enable col-
laboration. Rather than objects that are highly transportable (Fujimura, 1988) and “weakly
structured” when used in different locations (Star and Griesemer, 1989: 393), boundary or-
ganizations are more durable structures that encourage parties to isolate and organize
around their convergent interests. Although they are stable, boundary organizations share
the interpretive flexibility of boundary objects, enabling parties” divergent interests to coexist

because they seek collaboration while pursuing mutual goals.
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Table 2.1 - Convergent and Divergent Interests of Firms on Open-Source Software Projects

Community-managed open-source software projects Firms

Convergent interests

Enhance technical capability, performance, and portability of soft-  Acquire access to technical expertise and improve recruitment of
ware for use in the enterprise skilled programmers

Improve individual skill through exposure to new commercial per-  Collaborate with skilled experts to solve difficult technical prob-
formance challenges lems; learn how source code can be customized to solve cus-
tomer problems

Achieve commercial legitimacy and recognition; establish tradi- Alleviate power of industry monopoly and enhance their own mar-
tional marketing channels ket share
Enhance project’s market share and diffusion Increase margins through reduced licensing fees

Divergent interests

Maintain communal form: informal collegial project practices and Influence project direction to align with firm strategy and timetable
working norms

Maintain individual technical autonomy Acquire more predictability in the software development process to
foster firm planning

Preserve transparency and open access to code develop- Pursue partnership and collaboration opportunities with discretion
Sustain project’s vendor independence Establish formal governance mechanisms to shape a project's
future

Source: O'Mahony and Bechky (2008: 432)

O’Mahony and Bechky (O'mahony & Bechky, 2008) studied collaboration practices be-
tween the open-source community and some profit-oriented software houses; hey described
“what” boundary organizations are and “how” they operate when bridging competing be-
liefs, assumptions, and interests. Using a multiple inductive case study, the authors vividly
characterized the divergent interests of the open-source community on one side and the
profit organization on the other —see Table 2.1 —. Moreover, the authors provided a
grounded theoretical framework that elucidated the role of boundary organizations. In the
process, all projects created nonprofit foundations to serve as boundary organizations. Creat-
ing these entities forced communities and firms to confront their interests and adapt their
organizing practices with respect to four domains: governance, membership, ownership, and
control over production. Changes in organizing practices in these domains also shaped a
new triadic role structure that included communities, their nonprofit foundations, and firms.
Decisions about the role of the foundation in the triadic role structure were thought to have
lasting consequences. Parties were concerned about establishing precedents and the implica-

tions of their decisions on their practices. Thus, we found that collaboration in these settings
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was not contingent on conjoining, co-optation, or collapse of boundaries. Instead, collabora-

tion between open-source community projects and firms was accomplished by delineating

boundaries across organizing domains to form a relatively durable boundary organization.

Table 2.2 - Role of a Boundary Organization in Enabling Collaboration

Interest satisfied

Organizing Practices Adapted

Community-managed open- source software
projects

Firms

Governance

Establishing project representation

Pluralistic control

Provides open access and participatory
processes

Ensures independent and collective control
without undue firm influence

Reduces ambiguity and provides some
degree of discretion

Provides some voice on project direction
without direct control

Membership

Defining rights of members

Sponsoring contributors

Preserves individual basis of member- ship
and independence of the community

Provides additional resources to help project
improve

Firms cannot gain formal rights, only spon-
sor contributors

Offers firms a means of direct access to
development process

Ownership

Obtaining work assignment rights

Developing contribution agreements

Managing code donation

Reinforces individual autonomy and inde-
pendence

Ensures clear provenance of code

Enhances technical quality and reach of the
project

Ensures clear provenance of code

Ensures clear provenance of code

Improves efficiency: no separate code base
to manage

Control of production

Community control of code contribution

Managing technical direction

Allows community to preserve autonomy
and independence

Allows community to preserve autonomy
and independence

Sponsored contributors provide firms with
visibility and access to code develop-
ment

Sponsored contributors provide firms with
informal influence on code development

Source: O’Mahony and Bechky (2008: 441)

Boundary organizations share the interpretive flexibility of boundary objects or in-

scriptions (Latour and Woolgar, 1979; Star and Griesemer, 1989; Bechky, 2003a); they are

flexible in use, bridging divergent worlds while preserving elements that are distinct to each.

But they differ from boundary objects in their durability. Boundary objects are mobile, mate-

rial representations that move from party to party in a process of enrollment or problem

solving (Fujimura, 1988; Henderson, 1999; Bechky, 2003a). Because they are more durable,

boundary organizations enforce a confrontation of interests that is rarely seen with boundary

objects, which can be ignored, lost, or made irrelevant (Henderson, 1999; Bechky, 2003b). The

durability of boundary organizations and their instigation of change around key organizing
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domains also creates collaborative conditions that are different from those suggested by
other scholars of science and technology. For instance, in some social worlds, such as physics
(Galison, 1997) and advertising (Kellogg, Orlikowski, and Yates, 2006), collaboration occurs
within trading zones. Trading zones are emergent, provisional spaces in which disparate
communities meet and temporarily coordinate their activities (Galison, 1997; Kellogg, Or-
likowski, and Yates, 2006). But the practices involved in a trading zone are informally struc-
tured; issues of governance and membership are not articulated much less formalized. By
contrast, boundary organizations require participants to make lasting decisions about key
organizing domains, such as governance, which forces them to confront and delineate inter-
ests. In summary, boundary organizations created by all four open-source community pro-
jects seem to provide an enduring organizational structure that solidified the convergent in-
terests of the two types of parties and attenuated their most critical differences. At the same

time, they allowed both parties to preserve critical aspects of their native worlds.

2.3 - Institutional Pluralism and Internal Organization

As noted so far, organizations react to institutional pluralism following different schemata or
ideal types of responses. Kraatz and Block (Kraatz & Block, 2008) proposed a typology of or-
ganizational responses to “institutional pluralism.” The authors pointed out that organiza-
tions facing conflicting institutional demands may attempt to: (1) eliminate the sources of
conflicting institutional demands; (2) compartmentalize them and deal with them independ-
ently; (3) reign over them through active attempts at balancing them, or (4) forge a new insti-
tutional order. In other words, this typology suggests that firms have to choose among two
“radical responses” (i.e., removing the source of conflict, forging a new institutional order)
and two “organizational solutions” (i.e., compartmentalizing or balancing various institu-
tional demands).

In a science-based setting, choosing a “radical response” may have significant implica-
tions for the direction of search behaviors (Fleming, 2001). To remove the conflict, the firm is
obliged to disengage itself from science, and, thus, rearrange the innovation process outside
the public knowledge stream. On the other hand, the possibility of forging a new institu-
tional order depends on two conditions that appear very difficult to achieve. The first refers
to the permeability of different institutions. Various empirical works have addressed this
point, showing that different institutions may co-evolve over time though remaining funda-
mentally distinct worlds (Colyvas & Powell, 2006; Dunn & Jones, 2010; Powell, 1999a; Pow-
ell, 1999b). The second condition concerns the fundamental relationship between institutions
(and fields) and single organizations. Since its first formulation, Institutional Theory has as-

sumed that macro factors influence both structure and conduct of organizations. Introducing
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the possibility that single firms may affect institutions necessitates a fundamental reshaping
of this relationship. Conversely, responses based on “organizational solutions” face conflict
in institutions that draw on internal mechanisms (compartmentalizing or balancing), and,
thus, they do not affect the shape of institutions in the field. For this reason, responses that
draw on organizational solutions seem a more viable way to face institutional pluralism in a
science-based setting.

These features suggest that works about organizational responses to conflicting de-
mands (Kraatz and Block, 2008; Oliver, 1991; Pache & Santos, 2010) have left a gap about the
sustainability of specific responses. To the best of my knowledge, no works have tried to
highlight the implications of different responses for the success of the organization or its sub-
parts. According to the focus of this dissertation, I try to elucidate the consequences that dif-
ferent responses to institutional pressures have on the innovation process, especially in
science-based settings. The focus of attention is limited to responses based on organizational
solutions: in particular, “compartmentalizing” sources of conflicting institutional demands
and “balancing” them. The basic idea that I explore here is that the choice of which response
to put in place has serious implications for the organization of the innovation process, espe-
cially the ways in which a firm can manage the well-known differentiation-integration di-
lemma (Duncan, 1976; Lawrence & Lorsch, 1967).

In this line of reasoning, dealing with institutional pluralism by “compartmentaliza-
tion” resembles a differentiation choice. To avoid the negative consequences of collisions be-
tween different instances, science-based firms may want to physically separate the funda-
mental tasks of innovation (i.e., generating technological alternatives and selecting among
alternatives). Such a response equates to a strict division of the innovative labor. First, scien-
tists would mainly be involved in the generation of technological alternatives through scien-
tific discovery (i.e., scientists allocate the majority of their energy, attention, and time to man-
aging scientific artifacts). Second, they would have substantial autonomy about which ideas
to explore and which ideas to pursue by investing physical and financial resources (i.e., sci-
entists would have the autonomy to choose which scientific artifacts to manage so as to con-
tribute to the scientific field). Third, the employer would free scientists to divulge the out-
comes of their research and the contents of their agenda —to a certain degree. In this case, the
tension among conflicting instances is not resolved within the organizational boundaries of
R&D departments. Conversely, frictions are managed at “the next organizational level”
thereby becoming crucial to the interface of the R&D department and the broader organiza-
tional structure.

An organizational response based on “balancing” (i.e., mediation of conflicting de-

mands) would evoke the typical elements of integration. The strict division of the innovative
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labor would disappear, and scientists would be required to generate technological alterna-
tives and undertake “exploitative” activities as well (e.g., evaluating and selecting ideas,
transferring tacit knowledge to other people in developmental research, and meeting with
middle and top management). In this case, the R&D department would become the place
where institutional pluralism “occurs” and conflicting demands would be managed with ad-
hoc organizational structures.

This section reviews some contributions about the differentiation-integration dilemma,
bringing to light its recent advancements with a particular focus on the role of individuals.
At the same time, it highlights the research opportunity to intersect this body of literature

with works focused on internal organizational aspects related to Institutional Theory.

The Differentiation-Integration Dilemma

Since the seminal contribution of Lawrence and Lorsch (Lawrence & Lorsch, 1967), a number
of works have dealt with the so-called “differentiation-integration dilemma.” In general,
these writing draw on two main ideas. First, differentiation and integration are mechanisms
for enabling complex organizations to deliver effective outcomes, especially in the innova-
tion area (Dougherty, 2001; Ettlie, Bridges, & O'Keefe, 1984). Second, long-term success of
complex organizations is strictly related to their abilities to exploit current capabilities while
simultaneously exploring fundamental new competencies (March, 1991). The large majority
of these works block in the structural ambidexterity literature and spin across business pol-
icy and organizational theory (Andriopoulos & Lewis, 2009; Benner & Tushman, 2003; Cao,
Gedajlovic, & Zhang, 2009; Fang, Lee, & Schilling, 2010; Fang & Levinthal, 2009; Fleming,
2001; Gibson & Birkinshaw, 2004; Greve, 2007; Gupta, Smith, & Shalley, 2006; Lavie & Rosen-
kopf, 2006; Lazer & Friedman, 2007; Lubatkin, Simsek, Ling, & Veiga, 2006; O'reilly & Tush-
man, 2008; Raisch & Birkinshaw, 2008; Raisch, Birkinshaw, Probst, & Tushman, 2009; Ro-
thaermel & Alexandre, 2009; Rothaermel & Deeds, 2004; Siggelkow & Rivkin, 2006; Simsek,
2009; Smith & Zeithaml, 1996).

According to the structural ambidexterity framework, differentiation refers to the sepa-
ration of exploitative and explorative activities into distinct organizational units whereas in-
tegration refers to the mechanisms that enable organizations to address exploitative and ex-
plorative activities within the same organizational unit. Within this stream of research, one
group of studies has emphasized differentiation: that is, the subdivision of tasks into distinct
organizational units that tend to develop appropriate contexts for exploitation and explora-
tion. In this approach, the separate organizational units pursuing exploration are smaller,
more decentralized, and more flexible than those responsible for exploitation (Benner &

Tushman, 2003; Christensen, 1997; Christensen, Grossman, & Hwang, 2009). This structural
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differentiation helps complex organizations maintain different competencies with which to
address inconsistent demands arising from emerging and mainstream business opportunities
(Gilbert, 2005). The other group of studies has focused on integration: that is, organizational
and behavioral mechanisms that enable organizations to address exploitation and explora-
tion activities within the same unit. Gibson and Birkinshaw (Gibson & Birkinshaw, 2004) de-
scribed how organizations design business unit contexts to enable employees to pursue both
types of activities. Further, Lubatkin and colleagues (Lubatkin et al., 2006) found that the be-
havioral integration of top management teams facilitates the processing of disparate de-
mands that are essential to attaining ambidexterity.

Scholars have pointed to the shortcomings inherent in focusing too much on one side
or the other of this duality (Raisch & Birkinshaw, 2008; Raisch et al., 2009). Critics of the dif-
ferentiation approach, for example, claim that exploitation and exploration have to be re-
combined to create value (Eisenhardt & Martin, 2000; O'reilly & Tushman, 2008). From this
perspective, the mere coexistence of exploitative and explorative activities in differentiated
organizational units represents an important yet insufficient condition for organizational
ambidexterity (Gilbert, 2006). Several researchers have pointed to the need for top manage-
ment teams to ensure integration across differentiated units (Smith & Tushman, 2005; Tush-
man & Rosenkopf, 1996). Recently, scholars have started to suggest that ambidextrous or-
ganizations should use lower-level integration mechanisms to stimulate the lateral knowl-
edge flow (Raisch & Birkinshaw, 2008).

Conversely, critics of the integration approach argue that integrative contexts are con-
strained by individuals taking on exploitative and explorative tasks (Inkpen, 2005)}. They
therefore rely on the same basic experiences, values, and capabilities to carry out both tasks,
which makes exploring knowledge bases that are fundamentally different very difficult. Ad-
ler et al. (Adler, Goldoftas, & Levine, 1999) suggest complementing integrated contexts with
“tactical” differentiation. They describe how production workers switch between two tasks
supported by “parallel” organizational structures, such as quality circles. These structures
enable people from the same unit to move back and forth between a bureaucratic structure
for routine tasks and an organic structure for non-routine tasks.

The need to combine processes for differentiation and integration creates a paradox
that is difficult to resolve. Managing a paradox requires “a creative way that captures both
extremes” rather than a simple either/or trade-off (Eisenhardt, 2000). However, it is still un-
clear how the tensions between differentiation and integration should be managed. Combin-
ing structural differentiation with tactical integration bears the risk of destroying the “prag-
matic boundaries” that protect exploratory activities from being affected by the mainstream

units” inertial forces (Carlile, 2004; Christensen et al., 2009; Westerman, McFarlan, & Iansiti,
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2006). Combining integration with tactical differentiation requires individuals to work in dif-
ferent “thought worlds” (Dougherty, 1992; Kostova & Zaheer, 1999), which is often beyond
their cognitive limits (Inkpen & Tsang, 2005). Therefore, neither solution may allow for
maximizing both exploitation and exploration. When differentiation is combined with inte-
gration, exploitation and exploration need to be conceptualized as two ends of a continuum
(Gupta et al., 2006). Thus the managerial task is to determine the right degree of differentia-
tion and integration. It is likely that the right balance between differentiation and integration
depends on the relative importance of exploitative and explorative activities (Gulati &

Puranam, 2009).

Contextual Ambidexterity

As highlighted so far, ambidexterity research has usually described organizational mecha-
nisms that enable firms to simultaneously address exploitation and exploration (Raisch &
Birkinshaw, 2008). For instance, the literature has widely investigated the role of formal
structures and lateral coordination mechanisms (Fang et al., 2010; Mihm, Loch, Wilkinson, &
Huberman, 2010; Rivkin & Siggelkow, 2003, 2007; Siggelkow & Levinthal, 2003; Siggelkow &
Rivkin, 2005, 2006). Conversely, some studies — that explored so-called contextual ambidex-
terity —have indicated that ambidexterity is rooted in an individual’s ability to explore and
exploit. Thus, ambidextrous individuals may be vital to the usefulness of organizational
mechanisms. This is coherent with studies in the R&D management field that emphasize the
role of gatekeepers and people in a dual ladder position (Allen & Katz, 1986; Katz, Tushman,
& Allen, 1995; Roberts & Fusfeld, 1982). There is, therefore, a need for theories that capture
ambidexterity across multiple levels of analysis (Gupta, Tesluk, & Taylor, 2007).

As recently observed by Raisch and Birkinshaw (Raisch & Birkinshaw, 2008) the ten-
sions that ambidexterity creates are resolved at the “next organizational level.” In this line of
reasoning, a business unit may become ambidextrous by creating two functions or subdivi-
sions with different foci (Benner & Tushman, 2003). A manufacturing plant may become am-
bidextrous by creating two different teams —one in charge of exploration and another in
charge of exploitation (Adler et al., 1999) —and a single team may become ambidextrous by
allocating different roles to each individual. In sum, research has suggested that structural
mechanisms are used to enable ambidexterity whereas most individuals are seen as focused
on either exploration or exploitation activities (Smith & Tushman, 2005). However, the indi-
vidual dimension of ambidexterity has not been explored further. Although studies on con-
textual ambidexterity describe cultural rather than structural characteristics, they take a simi-
lar stance on organizational mechanisms. Gibson and Birkinshaw (Gibson & Birkinshaw,

2004), for example, described business unit contexts that enable employees to conduct both
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exploration and exploitation activities. The important difference is that these studies assume
that ambidexterity is rooted in an individual’s ability to explore and exploit. Similarly, Mom
et al. (Mom, Van den Bosch, & Volberda, 2007) showed that some managers simultaneously
engage in high levels of exploitation and exploration activities. In these studies, individuals
are important sources of organizational ambidexterity.

The possibility that individuals can take on both exploitative and explorative tasks cre-
ates a number of challenges. Ambidextrous managers must manage contradictions and con-
flicting goals (O'reilly & Tushman, 2008; Smith & Tushman, 2005), engage in paradoxical
thinking (Gibson & Birkinshaw, 2004), and fulfill multiple roles (Floyd & Lane, 2000). Several
factors have been related to “ambidextrous behaviors” at the individual level. For instance,
Amabile (Amabile, Conti, Coon, Lazenby, & Herron, 1996) suggested that individuals who
focus on creativity and exploration differ —even in personality —from those who emphasize
implementation or exploitation activities. Focusing on prior experiences, Mom and col-
leagues (2007) found that the more a manager acquires top-down and bottom-up knowledge
flows or top-down and horizontal knowledge flows, the higher the levels of exploration and
exploitation activities that this manager may undertake. Cohen and Levinthal (1990) argued
that individuals need prior related knowledge to assimilate and use new knowledge. Indi-
viduals with a breadth of prior knowledge categories as well as various linkages across them
may be better prepared to take on both tasks. Moreover, temporal orientation of individuals
has been found to be an important predictor of ambidextrous behaviors (O'reilly & Tushman,
2004).

In addition to personal characteristics, organizational factors affect individuals” ability
to act ambidextrously. Ghoshal and Bartlett described socialization, recognition, and team-
building practices to help individuals think and act ambidextrously. Gibson and Birkinshaw
(Gibson & Birkinshaw, 2004) presented contexts that allow managers to divide their time be-
tween alignment- and adaptability-oriented activities. Lubatkin and colleagues (Lubatkin et
al., 2006) noted that behavioral integration —i.e., the senior team’s wholeness and unity of
effort—can help process disparate demands. Jansen and colleagues (Jansen, George, Van den
Bosch, & Volberda, 2008) cited formal senior-team contingency rewards and informal senior-
team social integration as important mechanisms to enable senior teams to host contradic-
tory forces.

All of these studies provide a strong indication that organizational factors have to be
considered alongside personal characteristics when explaining individuals” ambidexterity.
Further, personal and organizational factors may be closely related. For example, organiza-
tional contexts that provide managers with decision-making authority are likely to stimulate

richer sense-making and cognitive processes at the personal level. Conversely, individuals’
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ability to act ambidextrously will have a cumulative effect on the organization’s ambidexter-
ity. However, organizational ambidexterity is different from the sum of its members’ per-
sonal ambidexterity. As described by Tushman and O’'Reilly (Tushman & O’Reilly III, 2006), a
relatively small number of ambidextrous managers may be able to integrate exploitative and
explorative outcomes that are generated in different parts of the firm by individuals who are

focused on either exploitation or exploration.

Reactions to Institutional Pluralism and Organizational Implications

Institutional pluralism creates the potential for fragmentation, incoherence, conflict, goal-
ambiguity, and organizational instability (Glynn et al., 2000). But institutional pluralism may
also create opportunities for organizational change and adaptation (Clemens, 2003). At pre-
sent, only a few works have adopted an organization-centric perspective of the relation be-
tween institutional pluralism and its consequences. However, the conceptual model of
Kraatz and Block (2008) can be fruitfully used to underscore possible connections between
institutional literature and organizing-for-innovation literature.

A compartmentalization response sequentially attends to different institutional pres-
sures by creating separate units and initiatives that demonstrate its commitments to the val-
ues and beliefs of particular institutional logics. Thus, such initiatives can be viewed as de-
coupled from the core of the organization or as merely symbolic rather than substantive in
nature (Meyer & Rowan, 1977; Westphal & Zajac, 1994, 1998). Such a logic can be criticized if
one considers that there are no peripheral practices that are inconsequential for the organiza-
tion. As argued by Pisano (Pisano, 2006a) science-based businesses have to face two funda-
mental challenges: integration of disparate knowledge bases and organizational learning.
High levels of decoupling may decrease conflict levels in the organization, reducing goal
ability and enabling individuals to fill socially derived roles. Conversely, under high levels of
decoupling, no one in the organization is able to control number, quality, and timing of flows
of new ideas and proposals for innovation. This may also influence the direction of organiza-
tional change, which often depends on “accidents.” Furthermore, a compartmentalization
strategy may impede cross-unit or cross-initiative knowledge transfer. For this reason,
science-based firms may fail to integrate different knowledge bases and, at the same time,
organizational learning may be seriously inhibited.

By contrast, organizational responses that try to balance conflicting institutional claims
may incur other problems. Institutional logics may collide within organizational boundaries
and tensions abide. Scientists, for instance, may be unable to verify their collective identity in
the day-to-day work with negative impacts on goal clarity and role conflict. Furthermore,

these individual-level consequences may affect organizational-level outcomes through the
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interpersonal structure of decision making. The implications of balancing institutional pres-
sures for knowledge transfer are ambiguous. The increased level of communication imposed
by organizational coupling may be insufficient to compensate for the negative consequences
that identity differences have on knowledge-transfer practices (Kane, 2010). But a more seri-
ous problem may emerge in the presence of tight coupling. Scientists may be unable to verify
their collective identity, which derives from the epistemic community, thus sanctioning such
a form of organizational structure. This, in the long term, may prevent the firm from attract-

ing scientists with a strong collective identity.

2.4 - Institutional Pluralism and Intra-Organizational Heterogeneity

As highlighted so far, science-based firms operate at the crossroads of different knowledge
production institutions, paired with many logics and values. Thus, the organization of the
innovation process poses unique challenges and specific functional requirements (Gittelman
& Kogut, 2003; Pisano, 2006b, 2010). As in a technology-intensive context, science-based or-
ganizations strive to set an appropriate balance of differentiation and integration; however,
integration is much more difficult to achieve in a science-based setting because decisional
premises of scientists are —to a certain degree —exogenous to the organization (i.e., they are
affected by the epistemic community). The literature on person-environment may serve as
an elegant and effective tool for underscoring the intra-organizational heterogeneity that
characterizes science-based firms, and its implications for organizational behavior. Further-
more, PE fit can be used to underline “when” and “why” different logics of knowledge pro-
duction collide in science-based organizations.

In general terms, research in the PE-fit stream attempts to link characteristics of indi-
viduals with the organizational environment, and to derive implications for attitudes and
behaviors of organizational members. The basic premise of PE-fit theory and research is that,
when characteristics of people and the work environment are similar, aligned, or fit together,
positive outcomes for individuals —such as satisfaction, adjustment, commitment, perform-
ance, and lower turnover intentions —result. This view parallels the macro-organizational
research on fit, which argues that components of the organizational system such as structure,
goals, and culture must fit together or complement one another to foster effectiveness, organ-
izational adaptation, and survival in the larger environment within which the organization
operates. However, PE-fit research moves away from macro-organizational works on fit be-
cause conceptual models are cross-level in nature; characteristics of individuals are examined
in conjunction with some characteristics of their work environment. Analogously, outcomes
of PE fit are typically investigated at the individual level of analysis. The theoretical basis of

PE-fit research is rooted in the interactions perspective, which contends that neither traits nor
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situations are the primary determiners of individuals’ responses but, rather, the interaction
between the two influences responses (Schneider, 1983; Terborg, 1981). PE fit has developed
this intuition by specifying how the person and the situational or environmental elements
should interact when influencing responses. A considerable amount of research has lever-
aged the concept of PE fit. Both narrative reviews (Edwards, 1991; Katzell, 1964; Kristof,
1996; Meglino & Ravlin, 1998; Pervin, 1968; Spokane, 1985; Spokane, Meir, & Catalano, 2000)
and meta-analyses (Arthur, Bell, Villado, & Doverspike, 2006; Assouline & Meir, 1987;
Chapman, Uggerslev, Carroll, Piasentin, & Jones, 2005; Hoffman & Woehr, 2006; Kristof-
Brown, Zimmerman, & Johnson, 2005; Tranberg, Slane, & Ekeberg, 1993; Tsabari, Tziner, &
Meir, 2005; Verquer, Beehr, & Wagner, 2003) have summarized this wide literature, highlight-
ing the fact that strong empirical findings have been gathered but a number of theoretical
issues remain largely unaddressed. Another striking feature of the literature on PE fit is its
scope: contributions span across several disciplines such as organizational behavior, educa-
tion, vocation, counseling, and social and industrial/ organizational psychology. Here I limit
my focus to fit as it applies to organizational settings —for this reason, I do not discuss per-
son-occupation or person-vocation fits.

As widely noted, PE fit has been conceptualized in various ways. Generally speaking,

fit is defined as the congruence, match, similarity, or correspondence between micro or

macro organizational components. Within this broad definition of fit, various conceptualiza
tions of PE fit have been proposed. Recent contributions have tried to build systematic con-
ceptual frameworks that solve ambiguities and inconsistencies. To review the salient litera-
ture, I rely on the conceptual model recently proposed by Edwards and Shipp (Edwards &
Shipp, 2007), which typifies the contributions according to three dimensions: the way in
which fit is conceptualized, the level of the environment that is taken into account, and the

content of fit (see Figure 2.6).
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Figure 2.6 - An Integrative Conceptualization of PE Fit
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Supplementary and complementary fit

A widely accepted approach in PE fit distinguishes between supplementary fit and comple-
mentary fit (Kristof, 1996; Muchinsky & Monohan, 1987). Supplementary fit primarily relies
on the concept of homogeneity; it occurs when the person supplements, embellishes, or pos-
sesses characteristics that are similar to those of the other individuals in the environment
(Muchinsky and Monahan, 1987: 269). As pointed out by Edwards and Shipp (2007), al-
though the terms supplement and embellish imply that the person brings something unique
to the social environment, further discussions of supplementary fit have equated it with in-
terpersonal similarity (Cable & DeRue, 2002; Day & Bedeian, 1995).

Complementary fit is grounded in the idea of heterogeneity in the individual and the
environmental dimensions. Complementary fit occurs when a “weakness or need of the en-
vironment is offset by the strength of the individual and vice versa” (Muchinsky and Mona-
han, 1987: 271). Also in this line of reasoning, Cable and Edwards (Cable & Edwards, 2004)
argued that complementary fit concerns the “desired” number of individual or organization
attributes. Two sub-types of complementary fit may be distinguished in terms of whether
requirements are imposed by the environment or the person (Kristof, 1996). The require-
ments of the person reflect her needs, which include biological as well as psychological as-
pects. The degree to which the person’s needs are fulfilled by the supplies in the environ-
ment represents the needs-supplies fit. The requirements of the environment concern the

demands that are placed on the person and may reflect the nature of a task, role, or broader
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social context. The degree to which these demands are fulfilled by the knowledge, skills,
abilities, and resources of the person equates to the demands-abilities fit.

It is widely acknowledged in the PE-fit stream that these distinctions have often been
overlooked (Edwards & Shipp, 2007; Ostroff & Schulte, 2007). In some studies, different
types of fit have been combined into a summary index. On other occasions, respondents
have been asked how well a job or organization fit with them, disregarding whether fit
should be interpreted as supplementary or complementary. Without a proper conceptual dis-
tinction of different types of fit, no implications can be derived for individuals” attitudes and
behaviors. Peculiar mechanisms through which distinct types of fit affect outcome may be

confounded and the effect obscured.

Levels of the environment

The level at which the environment is conceptualized is another dimension to distinguish PE
fit. As noted, PE-fit research is cross-level in nature. The “P” component is always conceptu-
alized at the individual level. On the other hand, the “E” component can be conceptualized
at different levels. Therefore, individuals can fit different hierarchical levels, such as their job,
team, division, or organization, producing different types of fit. For example, an individual’s
personal values (P) could be compared to the values of her supervisors (I), to the values
among members in the same job category (J), to the values among members in the work-
group (G), or to values of other members in the organization (O).

For supplementary fit, the environment refers to the people in it (Muchinsky & Mono-
han, 1987) so environmental levels concern varying degrees of aggregation of people in the
environment. For example, research on supplementary fit has dealt with the similarities
among the person and other individuals, such as supervisors (Barrett, 1995; Tsui, Porter, &
Egan, 2002), subordinates (Engle & Lord, 1997; Yukl & Fu, 1999), and coworkers (Antonioni
& Park, 2001; Schaubroeck & Lam, 2002), and between the person and social collectives, such
as incumbents of a particular job (Chatman, Caldwell, & O'Reilly, 1999) and members of
workgroups (Ferris, Youngblood, & Yates, 1985; Hollenbeck et al., 2002; Kristof-Brown et al.,
2002; Kristof-Brown & Stevens, 2001), departments (Enz, 1988), and organizations (Chatman,
1991; Chatman & Barsade, 1995; Kristof, 1996; Oreilly et al., 1991; Verquer et al., 2003).

Analogously, different levels of the environment have been considered in
complementary-fit research. In the case of needs-supply fit, supplies can be framed at levels
analogous to those of demands. As pointed out (Edwards & Shipp, 2007), supplies are typi-
cally conceived at the individual level, such that the needs-supplies fit concerns the supplies

that are available to a particular person irrespective of whether those supplies are available
to other people (Cable & DeRue, 2002; Edwards, 1996; French, Caplan, & Van Harrison, 1982)
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whereas other works investigate supplies at the organizational level (Bretz & Judge, 1994;
Chatman, 1991; Christiansen, Villanova, & Mikulay, 1997; Tziner & Falbe, 1990; Van Vianen,
2000; Vigoda, 2002). Research that focuses on the demands-abilities fit usually distinguishes
between the case in which demands are unique to the experiences of an individual and the
case in which demands are shared by individuals in the same workgroup, department, or
vocation. A first group of studies have examined demands at the job level: for example, when
job seekers rate the fit between their abilities and the demands of the potential employer
with whom they interviewed (Cable & Judge, 1996) or when raters assess the demands of a
position or job (Caldwell & Oreilly, 1990; Higgins & Judge, 2004; Kristof-Brown, 2000). This
research reflects the premise that the same demands are encountered by all incumbents for
the position or job. Studies also frame demands at higher levels, such as teams (Hollenbeck
et al., 2002), and functions (Chan, 1996).

Ostroff and Schulte (Ostroff & Schulte, 2007) provided an in-depth discussion of issues
in PE-fit research. Relying on the rich methodological literature on levels (Klein, Tosi, & Can-
nella, 1999; Kozlowski & Klein, 2000; Rousseau, 1985), the authors proposed that the con-
cepts of composition and compilation —when combined with different conceptualizations of
the environment (person- or situation-based) — provide a more coherent means for distin-
guishing between different modes and types of fit. According to Kozlowsky and Klein (Ko-
zlowski & Klein, 2000), composition and compilation processes are two qualitatively distinct
processes that pertain to how lower-level characteristics or elements emerge into higher-level
constructs or collective phenomena. These notions, as argued by the authors, are particularly
relevant in fit research because the E in PE fit is often based on a combination of lower-level
elements (e.g., aggregated individual characteristics or arrays of personal characteristic
across members of the group). Composition models refer to situations in which lower-level
elements or characteristics converge and coalesce to produce a higher property that is, essen-
tially, the same as the elements that comprise it. A compositional perspective of fit is based
largely on the notion that the person characteristic is compared to a higher-level characteris-
tic that is functionally similar and has the same content or same meaning as the lower-level
construct (i.e., individual values compared to organizational values). Compilation is based
on the notion that a particular configuration or profile of lower-level elements or characteris-
tics yields the higher-level construct (Kozlowski & Klein, 2000). Here, the assumption is that
different amounts or types of lower-level element properties combine to reveal the higher-
level property. The lower-level characteristics vary within a unit, but the pattern or configu-
ration of these lower-level characteristics produces a higher-level attribute and characterizes
the unit as a whole. The lower- and higher-level constructs are functionally similar in that

they occupy essentially the same role in models at different levels of analysis, but they are
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not the same or completely isomorphic. Thus, a compilation perspective of fit is based on the
notion that elements or characteristics vary, but, nevertheless, they combine in such a way as
to complement and fit with one another (e.g., different personality characteristics across in-
dividuals combine to form a team composed of complementary personality types).

All in all, the rigorous conceptual framework proposed by Ostroff and Schulte (Ostroff
& Schulte, 2007) suggests that the composition and compilation concepts can be used to
characterize the relationship between P and E by describing different ways that the higher-
level E element can be constructed from lower-level elements. According to this view, sup-
plementary fit is related to the notion of composition in that the environment is composed of
people with identical or very similar characteristics. Therefore, fit is achieved when the char-
acteristics of a focal person are identical or very similar to them. Complementary fit and
compilation have in common the fact that the environment is defined as a system or configu-
ration based on heterogenous characteristics. In this case, fit is achieved when the character-
istics of a focal person make the system whole so that a higher-order gestalt can emerge or
when elements of E fit together to create a coherent whole.

Considering the individual level of analysis in fit research (i.e., the P factor and out-
comes are both at the individual level), Ostroff and Shulte (Ostroff & Schulte, 2007) showed
four different modes of PE fit that result from the combination of composition and compila-
tion assumptions with person-based and situation-based conceptualizations of the environ-

ment. The four types of fit are detailed in Table 2.3.
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Table 2.3 - PE Fit at the Individual Level of Analysis

Mode by subtype of fit General description Levels of Analysis Type E Factor
PP compositional Degree of similarity between the Composition and identical: identical P Shared or similar collective personal
personal attributes of focal individ-  and E elements attributes of others (e.g., personal
ual and the personal attributes of: skills, goals, personality and atti-
tudes)
PI fit A peer, supervisor, recruiter
PJ fit Individuals within a job category
PG fit Individuals within a group, unit
PO fit Individuals within the organization
Social PS Degree of fit between the personal ~ Composition and referent shift: ho- Attribute of the social-psychological
attributes of focal individual and mologous P and E elements but context (e.g., culture, climate, es-
the socio-psychological context referent for factors shifts from individ- ~ poused goals) that its theoretical
defined through converging cogni-  ual to situation foundation in the cognitions, percep-
tions, perceptions, affects, or tions, affects, attitudes, or behavior of
behaviours of: people in the context
Pl it A peer, supervisor, recruiter
PJ fit Individuals within a job category
PG fit Individuals within a group, unit
PO fit Individuals within the organization

PP compilation

PIfit
PJ fit
PG fit
PO fit

Structural PS

PJ fit
PG fit

PO fit

Degree to which the personal
attributes of focal individual com-
plements the array of personal
attributes of others, where the
array is derived from:

A peer, supervisor, recruiter
Individuals within a job category
Individuals within a group, unit

Individuals within the organization

Degree of fit or alignment between
personal attributes of focal individ-
ual and structural-technical envi-
ronment defined as:

A job category

A group, unit

An organization

Compilation

Profile, pattern or configuration of
personal attributes of others (e.g.,
configuration of different skills, per-
sonalities and goals)

Attribute of the structural-technical
context (e.g., job demands, work
structure, practices, and reward
systems) that has its theoretical
foundation in the design and struc-
ture of the work context, independent
of the personal characteristics of
those in the environment

Source: Ostroff and Schulte (2007: 23)
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Content of the person and environment dimensions

Different conceptualizations of PE fit can derive from the dimensions in which the person
and the environment are compared. Edwards and Shipp (Edwards & Shipp, 2007) focused on
three kinds of dimensions — global, domain, and facet levels —which are arranged in a con-
tinuum ranging from general to specific. In the case of supplementary fit, the global level re-
fers to similarity in a general sense without reference to any dimension of comparison. For
example, several studies have investigated the perceived overall similarity between the per-
son and other people whereas other studies have combined broad areas of comparison such
as values, beliefs, and attitudes (Turban, Dougherty, & Lee, 2002; Turban & Jones, 1988;
Wayne & Liden, 1995; Zalesny & Highhouse, 1992). When the person and the environment
are compared at the domain level, broad areas of comparison are taken into account without
distinguishing dimensions within each area. Many works have investigated the similarity
among persons and environment in terms of values, goals, personality, and demographic
characteristics. At the facet level, similarity is assessed using specific dimensions within a
broader area (Tsui & Oreilly, 1989; Vecchio & Bullis, 2001), such as when demographic char-
acteristics are separately investigated or various personality traits are used (Antonioni &
Park, 2001; Day & Bedeian, 1995).

In the case of the needs-supplies fit, the global level is illustrated by studies of the
overall fit between needs and supplies that assess general perceptions of need fulfillment
(Cable & DeRue, 2002; Saks & Ashforth, 1997) or aggregate needs-supplies fit across a broad
set of dimensions (Hollenbeck, 1989; Rounds, Dawis, & Lofquist, 1987). The domain level
concerns fit in general need and supply dimensions such as job complexity (Edwards & Har-
rison, 1993), job enrichment (Cherrington & Lynn England, 1980; Greenhaus, Seidel, &
Marinis, 1983), and social relationships (Edwards, Scully, & Brtek, 1999). The facet level in-
volves the needs-supplies fit in terms of specific aspects of work, such as when job scopes
are separated into autonomy, variety, task identity, and participation in decision making
(Alutto & Acito, 1974; Cook & Wall, 1980; O'Brien & Dowling, 1980; Wanous & Lawler, 1972).

For the demands-abilities fit, the global level refers to the general congruence among
environmental requirements and individual abilities, such as when perceptions of overall fit
are assessed (Cable & DeRue, 2002; Cable & Judge, 1996; Kristof-Brown, 2000; Saks & Ash-
forth, 1997) and when various dimensions are collapsed in a single index (Caldwell & Or-
eilly, 1990). Education, training, experience, and workload are, instead, possible dimensions
of comparison at the domain level. The facet level concerns the demands-abilities fit for spe-
cific tasks or activities: for example, generating new ideas (Choi, 2004; Livingstone, Nelson,

& Barr, 1997) and playing a musical instrument in an orchestra (Parasuraman & Purohit,
2000).
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Prior empirical evidence

As observed so far, the literature on PE fit spans different disciplines. As a consequence,
various outcomes have been analyzed (Kristof, 1996; Kristof-Brown et al., 2005; Spokane,
Meir, & Catalano, 2000; Verquer et al., 2003). Here, I limit my focus to post-entry outcomes
(Kristof, 1996), and I categorize them into two classes: attitudes (e.g., organizational com-
mitment, identification with the organization or workgroup, job satisfaction, perceived con-
flict, and so on), and behaviors (e.g., task and contextual performance, knowledge-transfer,
communication, and so on). This distinction is combined with the aforementioned distinction
concerning kinds of fit so as to highlight which outcomes have been traditionally put in
causal connection with which kinds of PE fit.

A widely addressed topic in this area is the effect that PE fit has on organizational
commitment. Organizational commitment has been defined in the literature in various ways,
such as “the psychological attachment felt by the person for the organization” (Oreilly &
Chatman, 1986) or, in a more general sense, as “a bond between the individual and the or-
ganizations” (Mathieu & Zajac, 1990). The underlying idea is that, when employees believe
that their values match an organization’s values and the values of other employees in the or-
ganization, they should feel invested in the broader mission of the organization. As sug-
gested by Saks and Ashforth (Saks & Ashforth, 1997), people who perceive a good fit with
their organization are likely to at least partly define themselves in terms of their organiza-
tion.

Task performance refers to the recurring set of activities or expected behaviors of an
individual that are typically described by formal job descriptions. These behaviors tend to be
“highly elaborated, relatively stab, and defined to a considerable extent in explicit or even
written terms.” Task performance is usually considered to depend on both abilities and mo-
tivations (Hunter, 1983; Motowildo, Borman, & Schmit, 1997; Organ & Ryan, 1995; Wanous,
Poland, Premack, & Davis, 1992). Along this line of reasoning, several authors have linked
task performance to the match between abilities and job requirements (Dawis & Lofquist,
1984; Motowidlo, 2003). Discussion of task performance has also involved the need-supplies
fit. In this case, the positive effect on task performance relates to the motivating properties of
supplies that are expected to fulfill needs. In particular, a current, unfulfilled need would
motivate performance when anticipated supplies are expected to fulfill this need (Edwards &
Shipp, 2007). Supplementary fit can affect task performance by facilitating communication
and coordination with co-workers (Day & Bedeian, 1995; Edwards & Cable, 2009; Neuman &
Wright, 1999), which increases knowledge acquisition, role clarity, and predictability of be-

havior (Motowidlo, 2003). As a result, individuals may be better able to meet task demands,

65



which, in turn, should increase task performance. On the other hand, supplementary fit can
reduce variation in perspectives and approaches to problem solving, which can hinder the
person’s ability to meet demands of tasks that are non-routine or require different perspec-
tives (Adkins, Ravlin, & Meglino, 1996; Ancona & Caldwell, 1992; Caldwell, Herold, & Fedor,
2004; Chatman, 1989). Moreover, the effects of supplementary fit on task performance should
depend on the degree to which the person is interdependent with others in the environment
(Ancona & Caldwell, 1992). When the person is highly interdependent with others, the ef-
fects of supplementary fit should be accentuated.

Contextual performance refers to behavior that contributes to organizational effective-
ness through its effects on the psychological, social, and organizational work context (Bor-
man & Motowidlo, 1993). As observed, the concept of contextual performance largely over-
laps with the concept of organizational citizenship behavior (OCB). The latter, in fact, has
been defined in terms of “individual behavior that is discretionary, not directly or explicitly
recognized by the formal reward systems, and that in the aggregate promotes the effective
functioning of the organization” (Smith, Organ, & Near, 1983). Dimensions typically related
to contextual performance comprise following rules and organizational policies, volunteer-
ing to carry out tasks, and helping others (Borman & Motowidlo, 1993). Contextual perform-
ance is primarily a function of attitudes (Organ & Ryan, 1995). Members in an organization
are more likely to engage in contextual performance when they are satisfied with their job or
when they feel committed to the organization (Podsakoff, MacKenzie, Paine, & Bachrach,
2000). As mentioned above, satisfaction and commitment result from the fit between needs
and supplies. It follows that the needs-supplies fit can affect contextual performance indi-
rectly because it is mediated by attitudes (Edwards & Shipp, 2007). However, other scholars
contend that contextual performance can result directly from the evaluation of job character-
istics relative to needs, independent of job attitudes (Organ, 1990; Organ & Konovsky, 1989;
Organ & Ryan, 1995). Finally, supplementary fit can influence contextual performance
through different mechanisms. Similarity can affect contextual performance through the
needs-supplies fit. The basic argument is that supplementary fit can increase needs-supplies
fit when similarity provides supplies for the need for affiliation, belonging, closure, or clarity
when the person and the environment constructs involved in supplementary fit influence
needs and supplies, and when supplementary fit enhances job performance and brings re-
wards that fulfill needs. To the extent that needs are fulfilled, satisfaction increases and con-
textual performance is enhanced (Morrison, 1994; Podsakoff et al., 2000). On the other hand,
supplementary fit can influence contextual performance because individuals prefer to help
others who are similar to themselves (Graf & Riddell, 1972), and because helping is an im-

portant dimension of contextual performance (Podsakoff et al., 2000).
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All in all, empirical evidence shows that the effects of PE fit on outcomes concern com-
binations of different types of fit. In the case of task performance, the effects of the de-
mands-abilities fit and the needs-supplies fit are interactive such that both types of fit are
required for task performance to occur. These effects underscore the value of adopting an
integrative view of fit and casting different types of fit as elements of a broader theoretical

model.

2.5 - Summary, Assessment, and Research Opportunities

This literature review has spanned several domains so as to clarify the organizational chal-
lenges faced by science-based firms. First, I focused on the behavioral theory of organization,
highlighting possible intersections with the literature on organizing for innovation. Second, I
reviewed some facets of institutional theory to clarify the influence that a broader social
structure can exert on decisional premises of individuals within organizations. Third, I high-
lighted the implications of institutional pluralism — the presence of multiple and conflicting
institutional pressures —for internal organizational practices. Finally, I focused on the vast
literature on PE fit, presenting this stream as a tool to evaluate possible collisions of different
institutional logics and, simultaneously, to highlight their implications for organizational be-

havior.

Behavioral View of the Innovation Process
Studies on search behaviors, despite having clear roots in the Carnegie School, have shifted
away from issues of decision making and, even more pronouncedly, an organizational level
of analysis (Argote & Greve, 2007). More specifically, the theory has left two gaps: the rela-
tion between alternative generation and alternative evaluation tasks is largely unaddressed;
works have treated organizations as unitary actors, thus disregarding the problem of how
actors with different beliefs, values, and socially derived organizing templates collectively
evaluate alternatives. Thus, the first gap raises a series of questions. Are alternative genera-
tion and alternative evaluation loosely coupled activities? Is it reasonable to assume that al-
ternative generation and alternative evaluation are loosely coupled activities? Are there some
similarities in the ways in which alternatives are generated and/or searched and, once iden-
tified, evaluated? Finally, if these two tasks cannot be decoupled, what is the role played by
individuals who move across different task environments? What are the consequences for
organizational behavior? What the consequences for organizational success?

Moreover, the view of organizations as “organized anarchies” (March & Olsen, 1976) is
almost extraneous to the literature of organizing for innovation. Sometimes, loose coupling

has been assumed to be a source of variation, experimentation, and change in organization,
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but its consequences for the internal processes of organizations have been largely underex-
plored. Analogously, several works have dealt with the “choice problem” in science-based
settings —in particular, biotech and pharmaceuticals —but have neglected the fundamental
problems posed by ambiguity (Arora et al., 2009; Chandy et al., 2006; Fleming & Sorenson,
2004; Gittelman & Kogut, 2003). The epistemological approach of these works is evident in
their terminology. For instance, the term “behavior” is not associated with an individual but,
rather, the organization as a whole. This ascribes agency to organizations; organizations do

not behave — people do.

Institutional Pluralism and Boundary Organizations

This review of recent works in the institutional literature has highlighted the fact that deci-
sion premises emanate, in part, from sources external to the organization (DiMaggio & Pow-
ell, 1983). In particular, institutional logics provide individuals with collective identities that
are composed of values, beliefs, and organizing templates (Thornton & Ocasio, 1999). In this
sense, science-based firms are permeated by multiple logics that work across different insti-
tutional spheres such as science and the intellectual property logic. Despite the common
awareness of the existence of institutional pluralism, there has, to date, been little apparent
effort to systematically assess its practical and theoretical implications for organizations
(Glynn, 2000). That which has been done has been limited to the argument that organizations
may have multiple institutionally given identities, and, as a consequence, they represent the
structural embodiment of multiple logics where different values and beliefs may be simulta-
neously taken for granted. At the same time, works have largely relied on the assumption
that intra-organizational processes are important factors for explaining how institutional
demands are filtered (George et al., 2006; Greenwood & Hinings, 1996; Hirsch & Lounsbury,
1997; Kim et al., 2007; Selznick, 1996; Seo & Creed, 2002). Finally, sub-groups within the or-
ganization are recognized as playing key roles in filtering institutional pressures, but works
on this topic have encountered the same limits as earlier formulations of institutional theory:
they assume that groups are composed of homogeneous individuals who respond in the
same way in the face of institutional pressures. Putting these elements in perspective, it may
be promising to address the consequences that institutional pluralism has on organizational

behavior empirically.

Institutional Pluralism and Internal Organizations
Various works have dealt with the responses that organizations can put in place to face insti-
tutional pluralism (D’ Aunno, 1991; Oliver, 1991; Pache & Santos, 2010). However, these stud-

ies have left a gap about the micro-level implications of responses. A micro perspective, with
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its focus on organizational behavior aspects, may bring to light important aspects of re-
sponses’ sustainability. To the best of my knowledge, no works have tried to highlight the
implications of different responses for the success of the organization, its sub-parts, or indi-
viduals. According to the focus of this dissertation study, I try to elucidate the consequences
that different responses have on the innovation process —especially in science-based set-
tings — by focusing on the antecedents of scientists” attitudes and behaviors as well as the
performance achieved in different task environments. My attention has been limited to re-
sponses based on organizational solutions: in particular, “compartmentalizing” sources of
conflicting institutional demands and “balancing” them. The basic idea that I explore here is
that the choice of which response to put in place has serious implications for organization of
the innovation process, especially the ways in which a firm can manage the well-known dif-
ferentiation-integration dilemma (Duncan, 1976; Lawrence & Lorsch, 1967).

The review of recent contributions on ambidexterity and organizing for innovation has
also underscored the presence of unaddressed issues. First, in searching for generality, the
literature has moved away from the concrete meanings of “exploration” and “exploitation.”
The conceptualization of these activities as “separate activities or domains” has primarily
considered only top-level management. Does the distinction hold across different organiza-
tional levels? Is the tension among exploration and exploitation more salient at the top or
bottom levels of organizations? How do different people at different organizational levels
make sense of “exploratory” and “exploitative” activities? Finally, do R&D departments of
science-based firms really “exploit” something? At a lower level, to what extent are corporate
scientists actually required to engage in “exploitative” activities? All of these questions may
be very important to address if one considers that involvement in decisions is not attractive
for everyone in all relevant choice situations all the time. Individuals, in fact, are seen to allo-
cate available energy by attending to choice situations with the highest expected return,
which, in turn, is a function of socially derived beliefs, values, and organizing templates.

Lastly, the literature has pointed out that individuals may play a key role in balancing
exploratory and exploitative tensions (Mom et al., 2007; Mom, van den Bosch, & Volberda,
2009), and that ambidextrous behaviors may be rooted in contextual elements. Putting these
features in perspective, the organizational ability to exploit and explore seems to depend on
the interactions among individual-level attributes and contextual-level attributes. A number
of recent works support this view (Andriopoulos & Lewis, 2009; Gotsi, Andriopoulos, Lewis,
& Ingram, 2010; Groysberg & Lee, 2009; Jansen, Tempelaar, van den Bosch, & Volberda, 2009;
Taylor & Helfat, 2009), but empirical research is still needed to address related questions. For
instance, what are the similarities, contradictions, and interrelations between an individual’s,

a group’s, and an organization’s activities that affect ambidexterity? Alternatively, are there
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contradictory exploitative and explorative activities that enable ambidexterity across multi-
ple levels? How do supervisory boards contribute to an organization’s ambidextrous orienta-

tion?

Institutional Pluralism and Intra-Organizational Heterogeneity

The literature on PE fit remarks on the centrality of intra-organizational heterogeneity to ex-
plain both individual-level outcomes and, at a higher-level, organizational-level outcomes.
The summary that I conducted updates previous narrative reviews and meta-analyses but is
not exhaustive of the entire PE field. Actually, my focus is limited to specific outcomes of PE
fit that are relevant for this dissertation study: in particular, the relation among intra-
organizational heterogeneity and different dimensions of performance (e.g., task-
performance vs. contextual performance). From my perspective, two key tenets emerge.
First, different types of PE fit simultaneously affect task and contextual performance, exert-
ing an influence that is both direct and mediated by other variables. Second, PE fit raises in-
teresting organizational-level implications for the innovation process. In particular, although
fit as homogeneity has beneficial effects for communication and knowledge transfer, it also
produces homogeneity in characteristics of individuals in the organization. This is likely to
lead to conformity in outlook and an inability to approach key issues from diverse perspec-
tives, which ultimately lessens the ability of the organization to solve problems, adapt, and
change. The summary has also underscored the presence of unaddressed or under-
investigated areas. From a substantive point of view, a nominal number of works have ex-
plicitly focused on innovation-related problems (Choi, 2004; Livingstone et al., 1997). Second,
there is lack of research on multiple-fit problems (Doty, Glick, & Huber, 1993; Drazin & Van-
deven, 1986). In the recent past, various works have studied the influence that different types
of fit have on certain outcomes (Cable & DeRue, 2002; Kristof-Brown et al., 2002; Lauver &
Kristof-Brown, 2001). However, more complex relationships should be taken into account
(Ostroff & Schulte, 2007) to explore the reality that different types of fit may reinforce each
other or, perhaps, operate in a substitutive form. According to my knowledge, the study by
Kristof-Brown, Jansen, and Colbert (2002), is the only study that deals with such a problem.
Their findings suggested that different types and modes of fit may be more or less important
to different individuals, depending on their background and personal attributes. Further-
more, Ostroff and Schulte (2007:46) highlighted the need for “more idiographic analyses that
take into account the configuration across types of fit and that consider the differences in the

importance of the mode or type of fit.”
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CHAPTER 3

Conceptual Model

3.1 - Goals of the Dissertation and Framework

The purpose of this dissertation study is to explore the relation among science and business
from a novel perspective, that combines micro-organizational arguments and macro-level
insights, from the emerging stream of institutional pluralism (Kraatz & Block, 2008) and the
sociology of science (Cetina, 1987; Knorr-Cetina, 1999; Latour & Woolgar, 1979). Figure 3.1
depicts the basic theoretical framework of the dissertation study. The thesis has two primary

goals:

- Explaining why and when different institutional of knowledge production — science

Vs. exploitative logic — collide in science-based firms;

- Bringing to light the consequences of collisions of different institutional logics for or-

ganizational behavior, and, at a higher level, for the innovation process.

In order to accomplish these two goals, I focus on the cross-level determinants of atti-
tudes and behaviours of scientists who work in R&D departments of science-based firms —
where scientists and managers work side by side to generate scientific advancements and,
together, retain “best quality” proposals of innovation—. It is widely recognized in fact that
decisional premises —i.e. values, beliefs, and organizing templates — of professionals are
shaped by a multiplicity of institutions that operate at different levels (March & Simon 1958).
On the one hand attitudes and behaviours of scientists are embedded in the broader epis-
temic community (Knorr-Cetina, 1999); on the other hand scientists are exposed to formal
and informal organizational practices that coordinate actions in the R&D department (Cardi-

nal, 2001). Therefore, the study of these multiple sources of regulation of attention, attitudes
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and behaviours may offer the unique chance to explore potential collisions of different insti-

tutional logics of knowledge production.

Within this logic, the interactionist perspective, and the related concept of fit, lie at the
core of the conceptual model (Lewin, 1951). In particular a situation of “fit” is equated to
congruence, match or similarity (Chatman, 1989; Muchinsky & Monohan, 1987; Schneider,
1987), between beliefs, values and organizing templates that drive scientits” action and val-
ues and organizational practices in their company. In contrast a misfit condition parallels to a
divergence —i.e., collision— between scientists” attributes and various facets of the environ-

ment.

Figure 3.1 - The Framework of the Dissertation
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logic
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Contrarily to early formulations of the institutional theory (DiMaggio & Powell, 1983;
Meyer & Rowan, 1977) I do not assume that individuals passively react to institutional pres-
sures, by conforming to requirements. Conversely, the work starts from the premises that in-
stitutional pressures heterogeneously permeate individuals. Thus scientits are thought to dif-

fer in terms of: (i) closeness to the epistemic community; and (ii) the extent to which their
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action reflects institutionally-derived beliefs about means-ends chains. Such a perspective is
coherent with recent developments of the institutional logic literature (Thornton, 2004;
Thornton & Ocasio, 2008), that have tried to link environmental pressures to concrete ac-

tions within organizations.

In this dissertation the environment is conceptualized at different levels, so as to cap-
ture the influence of institutional logics on several task-environments. Such an approach tries
to respond to a recent call for contributions in the field of PE to address multiple fit problems
(Ostroff & Schulte, 2007). First, scientist is compared with other members of the workgroup
along “taste for science” —that is the tension to adopt prescriptions of the epistemic commu-
nity —. Second, the dyadic fit between scientist and supervisor is evaluated, in terms of the
cues that render an idea —or proposal of innovation— an “attractive choice”. Third, scientist’
claims for decision autonomy, formalization of decision activities and scientific inducements
are compared with actual characteristics of the job. Fourth, scientists are compared to their
“companies” in terms of higher-level values. Examples of higher level values are importance
of contributing to humanity, importance of gaining status, importance of economic induce-

ments.

The primary theoretical contribution of the dissertation study is to link institutional
pluralism to organizational behavior, and, in turn, to innovation processes. Thus, the disser-
tation contributes to the organizational behavior literature, by highlighting the antecedents
of well known phenomena as multiple collective identities, role stressors, knowledge trans-
fer, and work outcomes. But the dissertation contributes also to organizational theory, by
highlighting the antecedents of choice activities in organized anarchies, and stressing the role
of ambiguity for innovation processes. Furthermore, the dissertation contributes to the insti-
tutional pluralism literature, by showing that multiple logics permeate the individuals in the
organization with different magnitude. Thus, a between person approach that draws on per-
ception can put into light the risks and benefits of organizational responses to institutional
pluralism —e.g., compartmentalization and balancing — for the performance of individuals

and activities they participate.

The context of science-based setting serves as a “laboratory” where to address the re-
search questions. Though, the conceptual model can provides a novel perspective on man-
agement of science-based business that accounts of specific micro-organizational challenges
and rooted their origins in the broader social structure. Several works have dealt with tangle
problem of R&D project selection in presence of high technological uncertainty. By now,

techniques continue to perform poorly, and organizations tend to favor unstructured ap-
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proaches —usually defined “strategic approaches” —. Moreover, this problem is especially
acute in science-based settings were projects are also scientific artifacts, that are inherently
ambiguous objects. An interpersonal approach to decision making that emphasizes the role
of scientists may also clarify how R&D projects are selected in the “real world”, and what

determines satisficing choices.

The first objective of the dissertation —highlighting fit-misfit conditions between scien-
tist and the environment— is eminently explorative in nature, simply relying on the frame-
work depicted in Figure 3.1. Following sections instead try to link institutional pluralism and
organizational behavior, within more rigorous conceptual models. Paragraph 3.2 concen-
trates on the relation among scientists-environment fit, knowledge transfer activities and
performance. Paragraph 3.3 relates scientists-environment fit to boundary span role stressors
-i.e., role ambiguity and role conflict—. In paragraph 3.4 I step back to an exploratory ap-
proach, so as to investigate the problem of multiple fit —that is simultaneous fit with differ-

ent facets of the environment— using a within person approach.

3.2 - Scientist-Environment Fit: Implications for Knowledge Transfer and Performance

The conceptual model I develop to explain the effects of scientist-environment fit on knowl-
edge transfer and performance is depicted in Figure 3.2. This model incorporates mediating
variables as attitudes —e.g, identification— and behaviors —e.g., task performance — that
account for the explanation of fit effect. The mediators chosen for the model resulted from
literature review on correlates of fit at the individual level, from which I distilled explana-
tions into common themes and ruled out explanations that had weak justification or were
redundant with other explanations (Edwards, 2010; Edwards & Berry, 2010). I also address
effects of the mediators on one another, as these effects often underlie the reasons given as to
why fit influences the mediators (Edwards, 2008; Edwards, Cable, Williamson, Lambert, &
Shipp, 2006). Outcomes selected for the model include task performance —i.e., scientific per-
formance and project contribution —, contextual performance — or extra role behaviors —
and knowledge transfer. Thus, my model considers direct effects of fit as well as indirect ef-

fects that are carried by relationships between the mediators.
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Figure 3.2 - Conceptual Model Relating Fit to Performance and Knowledge Transfer
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Explanation of Scientist-Workgroup Fit Effects

I conceptualize scientist-workgroup (SW) fit in terms of similarity among individual and
workgroup taste for science —that is, the degree to which a scientist adopts norms of the

epistemic community —.

Workgroup Identification. Identification, as the the perception of oneness or belonging-
ness to some human aggregate (Ashforth & Mael, 1989), is frequently examined in PE fit re-
search (Cable & Edwards, 2004; Edwards & Cable, 2009). I expect that supplementary fit can
influence identification at workgroup level through its effects on needs-supply fit (Edwards
& Shipp, 2007). As suggested by Meyer and Allen (Meyer, Bobocel, & Allen, 1991), supple-
mentary fit provides supplies that can fulfill needs for affiliation, belonging, closure and clar-

ity. If these needs are stronger than need to be different, than fit should enhance needs-
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supplies fit. Furthermore, scientists-workgroup fit may generate normative commitment
when the person has values of loyalty and reciprocity similar to to those of others (Mathieu
& Zajac, 1990). Being in the company of others who espouse these values makes them salient
and creates social pressures that promotes the internalization of values expressed by others
as personal desires, which can be fulfilled by remaining with the organization. Thus, I hy-

pothesize the following:

Hypothesis 1: Fit between scientist and workgroup taste for science is positively related to

workgroup identification.

Task Performance. Fit in terms of taste for science can facilitate communication (Tsui &
Oreilly, 1989) and coordination among scientists (Chatman, 1989) which increase knowledge
acquisition and predictability of behaviors (Edwards & Cable, 2009). As a result, scientists
may be better able to meet high performance standards. On the other hand, supplementary
fit can reduce variation in perspectives and approaches to problem solving (Adkins, Ravlin,
& Meglino, 1996; Ancona & Caldwell, 1992; Schneider, Goldstein, & Smith, 1995), which can
hinder the ability to meet the demands of task that are nonroutine or require different per-
spectives. Thus, I propose paired hypotheses, one that posits a positive effect of SW fit on

task performance and one that posits a negative effect —that is the competing hypothesis —:

Hypothesis 2: Fit between scientist and workgroup taste for science is positively related to task

performance (i.e., scientific performance and project contribution).

Hypothesis 2’: Fit between scientist and workgroup taste for science is positively related to task

performance (i.e., scientific performance and project contribution).

Explanation of SS Fit Effects

Scientist-supervisor (SS) fit variable refers to the match, as needs-supplies, among knowl-

edge production preferences that characterize scientist and supervisor.

Task Performance. The effect of SS fit on task performance can be attributed to the moti-
vating properties of supplies that are expected to fulfill needs (Edwards & Shipp, 2007). For

instance, scientists may be motivated by knowing that a proposal of innovation will be

76



“properly” evaluated by supervisors. On the contrary if scientists expect that “bad criteria”
of evaluation will be employed, then a negative effect is expected on motivation, and this, in
turn, may negatively affect task performance. On the basis of this reasoning, I offer the fol-

lowing hypothesis directly linking fit to performance:

Hypothesis 3: Fit between scientist and supervisor knowledge production preferences is posi-

tively related to task performance (i.e., scientific performance and project contribution).

Contextual Performance. As widely acknowledged in the literature, contextual perform-
ance is primarily linked to attitudes (Organ, 1990; Organ & Ryan, 1995). For instance, indi-
viduals are more likely to involve in contextual performance when they feel satisfied or are
affectively committed to the organization (Organ & Ryan, 1995; Podsakoff, Whiting, Podsak-
off, & Blume, 2009; Podsakoff, MacKenzie, Paine, & Bachrach, 2000). I expect that individuals
who share operational goals with the employer may be motivated to reciprocate as part of
the exchange relationship with the employer. In addition individuals who perceive fit on
knowledge production objectives may tend to define their job responsability broadly, view-

ing contextual performance as part of their role. Thus, I hypothesize the following:

Hypothesis 4: Fit between scientist and supervisor knowledge production preferences is posi-

tively related to contextual performance.

Explanation of SJ Fit Effects

I conceptualize scientist-job (5]) fit fit in terms of match, as needs-supply, among scientist’s

organizing templates and templates implied by job features.

Task Performance. As for SS fit, I expect that beneficial effect of 5] fit is related to the mo-
tivating properties of supplies that are expected to fulfill needs. For this reason, appropriate
organizing templates from the point of view of scientist, may increase motivation, in that ef-
fort are expected to lead to positive individual and organizational outcome as well. I there-

fore hypothesize the following:
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Hypothesis 5: Fit between scientist and job features is positively related to task performance

(i-e., scientific performance and project contribution).

Contextual Performance. The mechanism though which SJ fit influence contextual per-
formance traces the relationship between SS fit and contextual performance. Again, the basic
idea is that individuals are more likely to involve in contextual performance when they feel
satisfied or are affectively committed to the organization (Organ & Ryan, 1995; Podsakoff et
al., 2009; Podsakoff et al., 2000), in this case the way decision activities are arranged within
the R&D department, and the degree to scientific inducements are used. This reasoning leads

to the following hypotheses:

Hypothesis 6: Fit between scientist and job features is positively related to contextual perform-

ance.

Explanation of SO Fit Effects

I conceptualize scientist-organization (SO) fit as the degree of similarity among scientist’s

values and organizational values.

Organizational Identity. When employees believe that their values match an organiza-
tion’s values and the values of other employees in the organization, they should feel in-
volved with the broader mission of the organization (Cable & DeRue, 2002; Edwards & Ca-
ble, 2009). As suggested by Saks and Ashforth (Saks & Ashforth, 1997), people who perceive
a good fit with their organization are likely to at least partly define themselves in terms of

their organization. Thus, I propose the following hypothesis:

Hypothesis 7: Fit between scientist and organizational values is positively related to organiza-

tional identification.

Contextual Performance. SO fit should be related to contextual performance (Podsakoff
et al., 2009; Podsakoff, Ahearne, & MacKenzie, 1997; Podsakoff et al., 2000), that is behaviors

not directly specified by an individual’s job description and that primarily benefit the or-
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ganization as opposed to the individual —e.g., attending voluntary meetings, engaging in
corporate spin-outs—. I predicted that an individual would be more likely to help the larger
causes of an organization when he or she shares the organization’s values. Similarly, Chat-
man (Chatman, 1989) noted that people who share an organization’s values should be more
likely to contribute to the firm in constructive ways, while Lauver and Kristof-Brown
(Lauver & Kristof-Brown, 2001) found that perceived person- organization fit predicted em-

ployee’s extra-role behaviors. Based on this reasoning, I propose the following hypothesis:

Hypothesis 8: Fit between scientist and organizational values is positively related to contextual

performance.

Relations Among Mediators

Workgroup Identification — Contextual Performance. Workgroups of professionals often
use socially-derived values, beliefs and symbols to shape their identity within the organiza-
tion (Bartel, 2001; Glynn, 2008). To the extent that different workgroups with different iden-
tities emerge within the company, I expect that different notions of appropriate behaviors
come face-to-face. This may reduce the expected reciprocity, potentially leading to parochial-
ist behaviors (Simon & March, 1958). Taking into account that contextual performance is
conceptualized at the organizational level —not at the level of workgroup —, I propose the

following hypothesis:

Hypothesis 9: Workgroup identification is negatively correlated to contextual performance.

Organizational Identification — Contextual Performance. Social Identity Theory suggests
that social identification with organizations serves the individual’s needs for belonging,
safety, or self-enhancement . This in turn, elicits a sense of oneness with the organization
(Glynn, 2000), which makes the individual take the organization’s perspective and goals as
his or her own (Ellemers, De Gilder, & Haslam, 2004). Thus, expected positive effect of iden-
tification on performance should be marked for forms of contextual performance or extra-
role behaviours (Riketta, 2005). Moreovoer, this effect may be reinforced by the sense of reci-

procity. Thus, I propose the following hypothesis:
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Hypothesis 10: Organizational identification is negatively correlated to contextual performance.

Relations Among Mediating Variables and Knowledge Transfer

To complete the development of my conceptual model, I now consider the effects of work-
group identification, organizational identification and contextual performance on knowledge
transfer. The model does not include direct effects of fit variables on knowledge transfer,
given that the goal of the model is to explain how fit influences the outcomes via mediating
mechanisms. According to previous study (Allen, 1977; Cummings, 2004; Hansen, 1999),
knowledge transfer is defined here as the provision or receipt of task information, know-
how, and feedback regarding a product or procedure (Hansen, 1999). Along with verbal
communication about the task and the exchange of tangible artifacts, knowledge sharing in-
cludes the implicit coordination of expertise (Faraj & Sproull, 2000; Faraj & Xiao, 2006) and
information about who knows what in the group (Rulke & Galaskiewicz, 2000). Intra-
workgroup knowledge transfer refers to knowledge exchange with people forming a rela-
tively stable group, which work on similar topics of research. Extra-workgroup knowledge
transfer refers to knowledge sharing with people which are in other parts of the the organi-

zation —independently if they are researchers, technicians or managers—.

Different factors elicit knowledge transfer, as the trust among parties, expectations of
reciprocity, the presence of shared symbols, beliefs and meanings. In this line of reasoning a
shared socially identity may be crucial in order to assure an effective knowledge transfer
among individuals (Kramer, 1999; Mayer, Davis, & Schoorman, 1995; Rousseau, Sitkin, Burt,

& Camerer, 1998). Based on this simple argument, I hypothesize the following:

Hypothesis 11: Workgroup identification is positively related to intra-workgroup knowledge

transfer.

Hypothesis 12: Organization identification is positively related to extra-workgroup knowledge

transfer.
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Notably, people tend to treat their groups more favorably than other groups. This own
group favoritism is particularly strong within small groups, such as one’s work group or
team (Griffeth, Hom, & Gaertner, 2000). People evaluate ingroup members as more trustwor-
thy, honest, loyal, cooperative, and valuable to the group than outgroup members. As a re-
sult of these evaluations, individuals may feel more comfortable sharing knowledge with
groups with whom they share a social identity than with groups with whom they do not
share a social identity (Argote, Ingram, Levine, & Moreland, 2000; Kane, 2010; Kane, Argote,
& Levine, 2005; Levine, Higgins, & Choi, 2000). If one conceptualizes time and energy as
scarce resources, then it is reasonable to expect that scientist has to decide to which extent
transfer knowledge within and across the boundaries of their workgroup. Thus, from an in-
dividual point of view, workgroup identification may be a key factor in determining the
choice of the appropriate blend of knowledge transfer activities. This reasoning leads to the

following hypothesis:

Hypothesis 13: Organization identification is negatively related to extra-workgroup knowledge

transfer.

On top of the role played by shared identity, an additional mechanism may influence
extra-workgroup knowledge transfer. In my research setting for instance, extra-workgroup
knowledge transfer primarily concerned internal practices of internal technology transfer,
from basic research to applied/divisional research. Therefore, this kind of knowledge trans-
fer primarily benefits the organization, improving the effectiveness and efficiency of projects.
In this line of reasoning contextual performance may have a unique effect on extra-
workgroup knowledge transfer, reflecting the motivational effect induced by SW, SS and SJ
fit. Thus, I hypothesize the following:

Hypothesis 14: Contextual performance is positively related to extra-workgroup knowledge

transfer.
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3.3 - Scientist-Environment Fit and Boundary Span Role Stress

Figure 3.3 depicts the conceptual model that relates scientist-environment fit constructs to
boundary span role stressors —i.e., role ambiguity and role conflict—. Outcomes selected for
the model include turnover intention —i.e., the Turnover intention the organization — and
dual ladder orientation —i.e., scientist’s orientation to accomplish both managerial tasks and
technical/scientific tasks —. Thus, my model considers direct effects of fit on boundary span
role stressors as well as indirect effects on outcome, that are carried by relationships with
mediators. Conceptually, a role is a pattern of behaviors perceived by an employee as behav-
iors that are expected (Ilgen & Hollenbeck, 1991). Role ambiguity is defined as a lack of clar-
ity regarding role expectations, while role conflict, defined as role expectations that conflict
with one another . These role stressors have been found to be consistently and negatively re-
lated to a variety of important employee job outcomes such as performance and work atti-

tudes such as job satisfaction (Gilboa, Shirom, Fried, & Cooper, 2008; Tubre & Collins, 2000).

Figure 3.3 Conceptual Model Relating Fit to Boundary Spanner Role Stressors, Turn Over Intent and Dual Ladder
Orientation

Scientist-Workgroup Fit ————— Hta() —————p» Role Ambiguity «¢——————— H4a (+) ——— Scientist-Organization Fit

Dual Ladder  1urno Over

Intention

Scientist-Supervisor Fit ———— H2b (+} ———————» Role Conflict «¢———— H3b(+) Scientist-Job Fit

The choice to address the relation between scientist-environment fit and boundary-
span role stressors resulted from literature review on organizational implications of institu-
tional pluralism, and on correlates of fit at the individual level. The literature review shed to

light two striking features. First, role stressors have traditionally been investigated in com-
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plex organizations (Rizzo, House, & Lirtzman, 1970), as professional organizations, typically
lacking a “clear chain of command” (Katz & Robert, 1978). Moreover, a special attention has
been paid to those individual in boundary-spanning roles, who operate between organiza-
tional boundaries (Richter, West, Van Dick, & Dawson, 2006; Stamper & Johlke, 2003). How-
ever, empirical works have been primarily focused on boundary-spanners, as customer serv-
ice representatives, professional buyers, service/repair technicians, retail employees, deliv-
ery personnel, and particularly salespeople, independently of institutions affecting attitudes
and behaviors of these individuals. Second, some studies have demonstrated that environ-
mental elements have an impact on perceptions of role ambiguity and role conflict. High
quality leader-member-exchange, demonstration of consideration and feedback behaviors
were found to be related with lower levels of role stressors (Odriscoll & Beehr, 1994;
Schaubroeck, Ganster, Sime, & Ditman, 1993). In addition, prior research has underscored
that both individual level elements and environmental level elements affect role ambiguity
and role conflict. On the individual level side, researchers have focused on the potential
moderating role of personal factors, as personality characteristics (Brief, Burke, Robinson,
George, & Webster, 1988; Burke, Brief, & George, 1993). On the organizational side scholars
have examined socialization processes as strategies to reduce role conflict and ambiguity,
perceived organizational support, and inter-personal factors sources of support (Ganster, Fu-
silier, & Mayes, 1986; Kaufmann & Beehr, 1986). However, few researchers have investigated
the interactions among environmental and individual components in predicting role ambi-

guity and role conflict.

I begin the development of my conceptual model model by considering the effects of
fit on role ambiguity and role stress. I develop explanations of these effects by drawing from
Institutional Theory as well as the broader organizational and psychological literatures con-
cerning the effects of interpersonal and social similarity. My model considers direct effects of
fit on the mediators as well as indirect effects that are carried by relationships between the

mediators.

Explanation of SW Fit Effects

Recall that I conceptualize SW fit in terms of similarity among individual and workgroup
taste for science — that is the degree to which a scientist adopts norms of the epistemic com-

munity —.
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Role Ambiguity. Role theory states (Katz & Robert, 1978) that role ambiguity determines
lack of information necessary to solve problems, and increases the use of defense mecha-
nisms in inter-personal decision making (Simon & March, 1958). High-levels of similarity
with colleagues in the workgroup may promote role ambiguity with reference to the broader
organizational environment. This effect may be reinforced when different groups within the
organization promulgate conflciting demands that stems from different environments
(Glynn, 2000; Glynn, Barr, & Dacin, 2000; Kraatz & Block, 2008). Thus, I hypothesize the fol-

lowing:

Hypothesis 1a: Scientist workgroup fit is positively correlated to role ambiguity.

Role Conflict. Role conflict has been defined in terms of congruency-incongruency in the
requirements of the role, where congruency is judged relative to a set of —internal or exter-
nal —standards or conditions which impinge role performance (Rizzo et al., 1970). I expect
that similarity among scientist and colleagues in the workgroup may reinforce standards,
symbols and practices that are not necessarily shared with other parts in the organization.
This in turn may expose scientists to incompatible expectations (Pache & Santos, 2010). Thus,

I propose the following hypothesis:

Hypothesis 1b: Scientist workgroup fit is positively correlated to role conflict.

Explanation of SS Fit Effects

Recall that SS fit variable refers to the match, as needs-supplies, between scientist and super-

visor knowledge production preferences.

Role Ambiguity. The literature on management of professionals in R&D settings sug-
gests that technologists and scientists may have heterogeneous preferences about which pro-
jects to undertake and which projects to kill (Brunner, MacCormack, & Zinner, 2008). I expect
that effect of fit among scientist and supervisor tension toward knowledge production may
arise from the operational level —i.e., the level of decision activities— to higher levels con-
cerning the set of relatively stable role expectations (Corley & Gioia, 2004; Pratt & Rafaeli,
1997). Thus, I hypothesize the following:
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Hypothesis 2a: Scientist supervisor fit is negatively correlated to role ambiguity.

Role Clarity. Drawing on previous reasoning about role ambiguity, I expect that
scientist-supervisor fit may also affect role conflict. For instance, criteria of project selection
used by supervisors —especially the way a potential project relates to a previous body of
knowledge — may collide with socially derived prescriptions. Actually, science is a knowl-
edge production institution (Dasgupta & David, 1994) in that it directs energy and attention
(Hoffman & Ocasio, 2001; Ocasio, 1997; Thornton & Ocasio, 2008), by stating the characteris-
tics of a desirable research project. Thus, criteria of project selection proposed by supervisor
may violate the role of scientist as an active contributor to science (Stern, 2004). Based on this

reasoning, I propose the following hypothesis:

Hypothesis 2a: Scientist supervisor fit is negatively correlated to role conflict.

Explanation of SJ Fit Effects

Recall that I conceptualize SJ fit in terms of match, as needs-supply, among scientist’s organ-

izing templates and templates implied by job features.

Role Ambiguity. I expect that SJ fit affect role ambiguity according to a mechanism
which is very similar to the way SS fit affect role ambiguity. When socially derived organiz-
ing templates —i.e., organizing templates derived from the epistemic community — deviate
from templates implied by job features -e.g.in terms of formalization of decision activities —
then multiple roles and multiple expectations may arise (Fiol, Pratt, & O'Connor, 2009). To
the extent that no dominant way of organizing emerge, role ambiguity may also arise. Thus, I

hypothesize the following;:

Hypothesis 3a: Scientist-job fit is negatively correlated to role ambiguity.

Role Clarity. As the absence of dominant organizing templates may induce role ambigu-

ity, the collision of different organizing templates — that promulgate alternative environ-
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mental instances — may generate role conflict. For instance, scientists may value autonomy,
as well as low bureaucratization of decision activities. To the extent that structure of decision
activities implied by job features deviates from template that are legitimated by the epistemic
community, then scientist may perceive he or she is not filling role expectation. Thus, I pro-

pose the following hyptohesis:

Hypothesis 3a: Scientist-job fit is negatively correlated to role conflict.

Explanation of SO Fit Effects

Recall that I conceptualize SO fit as the degree of similarity between scientist and organiza-

tional values.

Role Ambiguity. Value fit should reduce role ambiguity in that individual who hold
share values have similar motives, set similar goals, and respond to events in similar ways
((Oreilly, Chatman, & Caldwell, 1991). These similarities may help scientists to predict what
will occur, because employees can use their own motives and goals to anticipate the actions
of the organization and its members, but also to derive expectations about their own behav-
ior (Edwards & Cable, 2009). This theoretical logic resonates with research on relational de-
mography (Tsui, Egan, & Oreilly, 1992), which suggests that interpersonal similarity pro-
motes mutual understanding and reduces uncertainty concerning how others will behave.

Thus, I hypothesize the following;:

Hypothesis 4a: Scientist-organization fit is negatively correlated to role ambiguity.

Role Conflict. Theoretically, value fit may act to attenuate perceived role conflict (Pratt &
Foreman, 2000), by circumscribing conflict to operational goals that are situational in natural.

Following this reasoning, I propose the following hypothesis:

Hypothesis 4b: Scientist-organization fit is negatively correlated to role conflict.

86



Relations Among Scientist-Environment Fit Constructs and Outcomes

To complete the development of the concpetual model, I now consider the effects of role am-
biguity and role conflict on two potential reactions to boundary span role stressors, that are
turn over intention and orientation toward a dual ladder career. The model does not include
direct effects of fit variables on turnover intent and dual ladder orientation, given that the

goal of the model is to explain how fit influences the outcomes via mediating mechanisms.

Dual Ladder Career Orientation. Scientists and technologists in general often undertake
managerial tasks during their career, but without abandoning technical-scientific roles. Allen
and Katz (Allen & Katz, 1986) referred to such a career path as “dual ladder”. While there is
a considerable literature that links dual ladders to organizational performance, the research
is quite scant about antecedents to move across task environments, and, thus, to exchange
both symbols, and resources with different segments of the environments. According to my
conceptual model scientist’s orientation toward a dual ladder career may reflect individual
level differences, but also interactions between individual and environmental components.
Based on Identity Verification Theory (Burke, 1997), that states that individual seek to vali-
date or affirm their identities through process of symbolic exchange with different segments
of their environment, I expect that scientists may want intentionally choose a dual ladder ca-
reer in order to attenuate role ambiguity and/or role conflict. Thus I hypothesize the follow-

ing:

Hypothesis 5: Role ambiguity fit is positively correlated to a dual ladder career orientation.

Hypothesis 6: Role conflict fit is positively correlated to a dual ladder career orientation.

Turnover intention. The final relationships specified in my model indicate that role am-
biguity and role conflict influence intent to stay in the organization. Theoretical and empiri-
cal research on employee turnover consistently emphasize job satisfaction as a primary de-
terminant of whether employees remain in or leave an organization (Griffeth et al., 2000).
However, role stressors and job satisfaction have been found to be strongly correlated (Grif-
feth et al., 2000). Based on the argument presented above, about identity verification, the de-
cision to leave can represent a “radical choice” to remove the undesired cognitive state re-
lated to role ambiguity and/or role conflict. Based on thus reasoning, I propose the following

hypotheses:
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Hypothesis 7: Role ambiguity fit is positively correlated to a Turnover intention.

Hypothesis 8: Role conflict fit is positively correlated to Turnover intention.

3.4 - Patterns of Scientist-Environment Fit

The basic premise of PE fit theory and research is that when characteristics of people and the
environment are similar, aligned or fit together, positive outcome are expected both at the
individual (Kristof, 1996; Tinsley, 2000) and the organization level (Chatman & Barsade,
1995). However, just a couple of works have have gone beyond bivariate forms of fit, by si-
multaneously considering interactions among different kind of fit (Cable & DeRue, 2002;
Kristof-Brown, Jansen, & Colbert, 2002). Figure 3.4 depicts a configurational model of fit,
where outcomes emerge from the complex interaction of different kinds of fit. The philoso-
phy that underlies configurational approach is that higher effectiveness results from the mul-
tiple interaction of contextual and individual or organizational characteristics, rather than
one or two primary contingencies (Doty, Glick, & Huber, 1993; Drazin & Vandeven, 1986;
Gresov & Drazin, 1997; Meyer, Tsui, & Hinings, 1993). Configuration lies at the core of this
approach, denoting any multidimensional constellation of conceptually distinct characteris-

tics that commonly occur together (Meyer, et al., 1993).

I argue that a configurational perspective on PE fit may provide solid implications on
the theoretical side and on the managerial side as well. For instance, an exclusive focus on
one level of scientist-environment fit may be conducive to erroneous conclusions or policy
suggestions (Kristof-Brown & Jansen, 2007). As highlighted by March and Simon (1958)
members of the organization may disagree about high-level values or end-states, and/or
lower level values, that is how to reach an end-state. This differentiation is not without im-
plications for organizational process and decision making. Translated in the context of the
dissertation it is reasonable to think that the agreement with high-level values of the com-
pany may attenuate negative effects due to disagreeing about what constitutes a “good”,
“excellent” and “poor” proposal of innovation. On the contrary a disagreement about high-
level values may exacerbate the conflict about the perceived value of a proposal of innova-
tion, with negative impacts on internal technology transfer and contextual performance in
general (the scientist may want to re-allocate her attention and energy, reducing the engage-
ment in activities outside research). Therefore, we can have reliable results about fit-misfit

consequences only by analyzing patterns or configurations of fit conditions (Drazin & Van-
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deven, 1986; Fiss, 2007; Gresov & Drazin, 1997; Meyer et al., 1993) that span across levels and

contents.

Figure 3.4 - Scientist Environment Fit: A Configurational Perspective

Identification

Performance

Scientist-job
fit

Scientist-
workgroup fit

Knowledge
trasnfer

Boundary
spanner
stressor

Scientist-
organization J<t--------—----
fit

Scientist-
supervisor fit

Turn-over
intention

Dual ladder
orientation

89



CHAPTER 4

Data and Methods

The dissertation study is based on survey data gathered at two multinational companies that
operate in science-based settings. This chapter describes the research design of the disserta-

tion study, the empirical setting and techniques used to analyze data.

4.1 - Levels of Analysis

The dissertation study has a cross-level nature, in that “fit” is composed of a person-level
component and an environmental-level component. Conversely outcome variables refer to
the individual-level, being concerned with attitudes —e.g., social identification or role stres-
sors— and behaviors —e.g., task-performance, contextual performance, knowledge trans-
fer —. In spite of this, organizational-level implications arise from the study. First, fit (misfit)
conditions simply underscore the (mis)alignment between the person and the environment,
suggesting that the congruence (collision) of different institutional logics. Therefore, fit (mis-
fit) offers direct implications for organizational responses to institutional pluralism. Second,
several individual-level outcomes included in the study have been found to foster —to in-
hibit— organizational effectiveness. In particular, a number of meta-analytic reviews have
shown that knowledge transfer has a positive effect on innovation (van Wijk, Jansen, & Lyles,
2008). Analogously, contextual performance has been found to increase organizational effec-
tiveness in a broader sense (Podsakoff, Whiting, Podsakoff, & Blume, 2009). On the other
hand role ambiguity and role conflict have been found to negatively affect organizational-

level outcomes via communication (Gong, Shenkar, Luo, & Nyaw, 2001).

Cross-level models are nested in the broader family of multilevel models (key features
have been pinpointed in the methodological literature on levels of analysis, see (Hitt, Beam-

ish, Jackson, & Mathieu, 2007; Klein, Tosi, & Cannella, 1999; Kozlowski & Klein, 2000; Rous-
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seau, 1985)special issue of Journal of Management, in press). At the core of multi-level mod-
els —and theories as well — there is the idea that organizations are multilevel systems (von
Bartalannfy, 1968), whose understanding requires to organization science to focus on phe-
nomena that unfold across levels. Fundamental to the levels perspective is the recognition
that micro phenomena are embedded in macro contexts and that macro phenomena often
emerge through interaction and dynamics of lower-level elements (Kozlowski & Klein, 2000).
The widely acknowledged problem is that organizational scholars have tended to emphasize
either a micro or macro respective (Klein et al., 1999). The macro perspective is rooted in it
sociological origins and assumes that there are substantial regularities in social behavior that
transcend the apparent difference among social actors (wellman). In other words, given a
particular set of situational constraints and demographics, people will behave similarly.
Therefore, scholars can consistently focus on aggregate or collective responses and to ignore
sources of variation. In contrast the micro perspective is rooted in psychology origins. It as-
sumes that there are variations in individual behavior ant that a focus on aggregates will
mask important individual differences that are meaningful in their own right. All in all the
focus of micro studies is on variations among individual characteristics that affect individual

reactions.

Distinguished scholars (Klein et al., 1999; Kozlowski & Klein, 2000; Ostroff & Schulte,
2007) have argued that neither single-level perspective can adequately account for organiza-
tional behavior. The macro-perspective neglects the means by which individual behavior,
perceptions, affect, and interactions give rise to higher-level phenomena. There is a danger of
superficiality and triviality inherent in antropormophization (Kozlowski & Klein, 2000). Or-
ganization do not behave; individuals do. In contrast, the micro-perspective has been guilty
of neglecting contextual factors that can significantly constraint the effects of individual dif-
ferences that lead to collective responses, which ultimately constitute macro-level phenom-

ena (Rousseau, 1985).

But single-level studies may also suggest inconsistent policy implications. Macro re-
search tend to deal with global measures or data aggregates that are actual or theoretical
representation of lower level phenomena, but they cannot generalize to those lower levels
without committing errors of misspecification. Relationships among aggregate data tend to
be higher than corresponding relationship among individual data element, and ecological
correlation issues emerge (Roberts, 1950). This fact continues to be a significantly difficult for
macro-oriented policy disciplines —sociology, political science, economics, education policy,
and so forth— that attempt to draw individual level differences from aggregate data (Ko-

zlowski & Klein, 2000). Micro researches suffer “atomistic fallacies”, since often suggest team
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or organizational level interventions based on individual-level evidences (notably exceptions
are (Hollenbeck et al., 1995; Hollenbeck et al., 2002; LePine, Hollenbeck, Ilgen, & Hedlund,
1997)).

For these reasons a “meso” organization science that bridges the micro-macro gap is
able to provide a more complete comprehension and better predictions of organizational
phenomena. Still scholars” efforts to cross the divide have been sporadic, and macro-micro
rapprochement remains uncertain (see (Hitt et al., 2007)). The limited diffusion of multi-level
models may be attributable to technical factors, as the computational complexity of multi-
level techniques (JoM, 2011) and the actual fit between multi-level techniques and multi-level
conceptual models (ref). Yet, more salient issues seem to be conceptual in nature. Both inter-
nal validity and external validity in multi-levels models are conditional to the assumptions
made by scholars about “emergence”, that is how micro phenomena unfold to shape macro
phenomena. Klein and Kozlowski (Kozlowski & Klein, 2000) pointed out that emergence can
be characterized by two qualitatively distinct process which are “composition” and “compi-
lation” (see Table 4.1). Composition is based on isomorphism and describes phenomena that
are essentially the same as they emerge upward across levels. Composition processes de-
scribe the coalescence of identical lower-level properties — that is the convergence of similar
lower-level characteristics to yield a higher level property that is essentially the same as its
constituent elements —. Compilation is based on the assumption of discontinuity and de-
scribes the phenomena that comprise a common domain but are distinctively different as
they emerge across levels. In this case emergence refers to the combination of related but dif-
ferent lower-level properties — that is, the configuration of different lower-level characteris-
tics to yield a higher level property that is functionally equivalent to its constituent elements.
Unfortunately, attempts to multi-level modeling are rarely explicit on this point, and validity
of results is seriously undermined. Lower level elements, as behaviors and perception may
not coalesce. Instead, behaviors and perceptions may vary within a group or organization,
and yet the configuration or pattern or lower-level behaviors and perceptions may neverthe-

less merge, bottom up to characterize the group or organization as a whole.
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Table 4.1 - Theoretical Underpinnings of Emergence

Emergent Process Composition Compilation
Variation in Emergence + Personality similarity « Personality diversity
+ Shared mental models + Compatible mental models
+ Classic decision making + Naturalistic decision making
+ Pooled team performance + Adaptive team networks
+ Organizational learning (sum of individual + Organizational learning (knowledge spirals)
knowledge)
Theoretical Assumptions
Model Isomorphism Discontinuity
Elemental contribution
Type Similar Dissimilar
Amount Similar Dissimilar
Interaction Processes and Dynamics Stable Irregular
Low dispersion High dispersion
Uniform Nonuniform
Combination Linear Nonlinear
Emergent Representation Converge point Pattern

Source: Kozlowski and Klein (2000: 60)

Neoinstitutionalism and its recent development on institutional logics can be consid-
ered as a form of multi-level theorizing. Institutions that operate at field level constraint or-
ganizational action (Meyer & Rowan, 1977) and organizational behavior as well (Glynn,
2000), by prescribing socially accepted beliefs (Thornton & Ocasio, 1999), values and ways of
organizing (Greenwood, Diaz, Li, & Lorente, 2010). Yet, the emerging stream on organiza-
tional responses to institutional pressures (Kraatz & Block, 2008; Pache & Santos, 2010) has
highlighted the presence of a certain latitude for strategic responses and organizational-level
variation. If we put in perspective these two features, we see that the earlier formulations of
neoinstitutional theory are closer to composition assumptions. The unique sources of organ-
izational heterogeneity are the institutional pressures that derive from the field. In other

words, organizations embedded in the same field are supposed to be equivalent. Conversely
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recent works on organizational responses to institutional pressures are closer to compilation
assumption. Tough organizations operate in the same field —and thus face similar pres-

sures — a certain variation is maintained at organizational levels.

Scholars in the PE fit stream have recently tried to overcome the weaknesses of unclear
and/or ambiguous assumptions, proposing a multi-level conceptualization of fit that distin-
guishes among composition and compilation fit. The rigorous conceptual framework pro-
posed by Ostroff and Schulte (Ostroff & Schulte, 2007) suggests that composition and compi-
lation concept can be used to characterize the relationship between P and E by describing
different ways that the higher-level E element can be combined from lower level elements.
According to this view, supplementary fit is related to the notion of composition in that the
environment is composed of people with an identical or very similar characteristic. There-
fore, fit is achieved when the characteristic of a focal person is identical or very smiler to
them. Complementary fit and compilation have in common the fat that the environment is
defined as a system or configuration based on heterogenous characteristics. In this case, fit is
achieved when the characteristics of a focal person makes the system whole so that a higher-
order gestalt can emerge or when elements of E fit together to create a coherent whole. Dif-
ferent types of fit across levels of analysis are depicted in Figure 4.1. The dashed arrows in
the figure depict how a particular mode of fit at the individual level provides the basis for

the the mergence of a P construct at higher level of analysis.
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Figure 4.1 — A Multilevel Model of PE Fit
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Source: Ostroff and Schulte (2007: 35)

As stated above, this dissertation study is committed to a multi-level view of the envi-
ronment, where workgroups, supervisors, organizations and the epistemic community are
distinguished. I rely on composition assumptions to detect the actual similarity among scien-
tists that are in the same workgroup (SW fit). The argument to use a composition assumption
is that all scientists have been exposed to the same institutional logic via academic training.
Analogously, composition process of emergence is invoked to evaluate the similarity among
scientists” high-level values and organizational values (SO fit). On the contrary compilation
assumptions are used to evaluate the fit between scientists’ claims for organizing templates
and job features (5] fit). Compilation assumptions are also used to evaluate the fit between

scientist and supervisor preferences for knowledge production (SS fit).

From an analytical point of view the dissertation study is based on a cross-level model.
Figure 4.2 depicts the family of cross-level models. In particular a frog-pond model is used to
highlight the effects of a lower-level entity’s relative standing within a higher-level entity.
The term frog-pond captures the comparative or relative effects that is central to theories of
this type: depending on the size of the pond, the vey same frog may be small —if the pond is
large — or large —if the pond is small —. Frog-pond models are also known as the individu-

als within the group models (Dansereu et al. 1984; Glick and Roberts, 19984; Klein et al.
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1994), and can be considered as cross-level modes in that the consequences of some lower-
level contract —typically individual-level — depends on the higher-level average of this con-
struct —typically group- or organizational-level —. Examples of frog-pond model are present
in works that address the influence of an individual’s amount of education and his or her
influence in problem solving discussion within a group. The group average specified in a
frog-pond model is not conceptualized as a shared property of the unit, in that it would

make no conceptual or empirical sense to assess individual standing on the construct relative

to the mean.

Figure 4.2 - Model Specification in Cross-Level Research
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Source: Kozlowsky and Klein (2000: 39)

4.2 - Exploratory Pilot Studies

A series of exploratory pilot studies preceded the elaboration of the research design. Pilot
studies were undertaken in two companies with a twofold objective. First, assessing the fit
between the setting offered by candidate companies and the research problem of the study —
this evaluation primarily concerned the actual engagement of the two companies in sci-

ence—. Second, I aimed at gathering information, so as to fine tune the research design.

Pilot studies concerned a series of interviews and meetings with people working at dif-

ferent levels in the company. Table 4.2 provides an account of activities related to pilot stud-
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ies. Initially a kick-off meeting was organized in each company in order to illustrate goals of
the research project, its milestones and a schedule of tasks —with a specific focus on timing
and effort required to members of the organization—. At the same time benefits related to
project involvement were highlighted. Top management — CEOs — and middle-level man-
agement —human resources managers, evaluation managers, workgroups supervisors —
participated in the meeting, together with some senior scientists. Each meeting lasted about
two hours. The first part of the meeting dealt with the features of the research projects, while
the second part was articulated in form of an open discussion on the topic of the problem.
During the open discussion salient questions for the project were touched, including the rela-
tionship of the company with the public knowledge domain and the epistemic community as
well. Aspects concerning R&D management were also faced. Participants provided a quite
detailed account of how proposals of innovation flow from R&D laboratories to higher levels
in the organization. Moreover, participants reported their judgment about several aspects of
extent R&D project selection techniques, as limitations, underlying assumptions, and their

relationships with individual intuition.

Table 4.2 - Pilot Study

Informant
Activity Goal
Company“A” Company‘B”
Kick-off Meeting N=7 N=12 Get a company account
CEO(1) CEO(1) Assess the company’s view of science-business relation
R&D functionalist (3)  R&D functionalist (8) Characterize R&D policies and organizational practices in the set-
Scientists(3) Scientists (3) ting
Individual Inter- ~ N=5 N=7 Get a detailed description of how proposal of innovation flow
view Scientists (4) R&D functionalist (2) throughout the organization
R&D functionalist (1)  Scientists (5) Assessing the perceived fit between scientists' attributes and envi-

ronmental attributes
Assessing the nature of the decision making in the R&D lab
Assessing the perceived effectiveness of decision activities int he
R&D lab

As a second step, individual interviews were conducted with people working at differ-
ent levels in the organization. Globally 12 interviews were undertaken with scientists and
managers working in the R&D department. Each interview was articulated around four top-
ics: how proposals of innovation flow throughout the company; the perceived fit of scientists

with the environment; the nature of the decision processes in the R&D laboratory; the per-
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ceived effectiveness of decision activities in the R&D laboratory. The interviewer’s guide is
reported in the Appendix A. Individual interviews dealt also with an additional aspect. Each
informant was required to describe how certain ideas —in the recent past— became R&D
projects. In particular informants provided a summary of 4 cases each, recalled according to
specific stimulus of the interviewer. Indeed, informants were required to describe both cases
of disruptive proposals of innovation and conservative proposals of innovation. The basic
idea is that different internal processes may be observable to the extent to which the project
represents major or minor departures from the organization existing competencies (Sobrero
& Roberts, 2001, 2002). An additional requirement about cases to recall was about the stage
reached by proposals of innovation. In particular informants were required to form sort of
twin set cases that were as similar as possible in terms of the underlying technological attrib-

utes, but juts one of which successfully went through the filtering stage.

Interviews’ length ranged form from 1 hour and thirty to 2 hours and thirty and per-
mitted to get a summary of about 28 independent projects —multiple informants provided
information on a same case —. Dialogues were digitally recored and coded for content analy-
sis. Information gathered concern different aspects as idea or project level attributes (e.g.
radicalness of the project with respect to prior technological competencies of the firm; market
novelty); organizational aspects (e.g. team composition at project level; authority aspects;
within-team and extra-team coordination practices; etc.); interaction among the scientist and
her/his environment (e.g. degree of similarity among scientist’s expectations and goals with

respect to peers, supervisors and organizational level latu sensu).

4.3 - Research Design

Almost the totality of empirical works on institutional theory have leveraged on inductive
case studies. Conversely the large majority of works in PE fit stream have drawn on survey-
based data, and scholars — primarily organizational psychologists — have adopted fine-
grained modeling techniques. For this reason the choice about which research design to use
was not constrained in a well established path. I decided to use survey-based techniques for
two reasons. First, works in the institutional logics have primarily dealt with a theory gen-
eration goal, while this dissertation moves from theory falsification premises. Second, fit
measurement aspects have been largely discussed scholars in the PE fit stream, and rigorous

techniques have been provided.
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Given the choice to use survey based methods, the next logical question was “How
should I measure fit”? This area is in fact a particular fertile research area in the PE fit stream.
How an individual experiences fit can be determined in a number of different ways. Seminal
work in the person-organization fit stream (Oreilly, Chatman, & Caldwell, 1991) assessed the
fit between individuals an the organizational environment as is “actually” existed, rather
than as it is perceived to exist by the individual. The actual environment can be measured in
a number of ways, including using objective organizational characteristics —e.g., incentive
schemes or organizational structure—, aggregated ratings of the organization —e.g., aggre-
gates of individual scores about organizational values —, or a single other’s view of the firm
—e.g., the recruiter’s report of organizational values—. Meta-analytic reviews (Kristof-
Brown, Zimmerman, & Johnson, 2005) underscore that objective fit measures typically have
lower correlations with outcomes than subjective fit measures, where individual are required

to report their perception of fit with the environment.

Seminal research on person-job fit and strain dedifferentiated between subjective fit as
it is perceived by an individual and fit as it objectively exists in the environment. Researchers
in this area concluded that actual fit only has an impact on someone if the person perceives
that the fit exists (French, Caplan, & Van Harrison, 1982). Subjective fit can be measured in
two primary ways, but it is always individual-level measurement, because a single person
evaluates both “P” and “E”. Edwards et al. (Edwards, Cable, Williamson, Lambert, & Shipp,
2006) has recently labeled this approach as “molar”, in that it asks respondents to report an
overall assessment of the fit between themselves and their organization. Various works have
used this measurement approach (Cable & Judge, 1996, 1997). Example of questions are: “To
what degree your values, goals, and personality match or fit these organization and the cur-
rent employee in this organization?” and “To what degree did the applicant match or fit your
organization and the current employees in the organization?” Direct assessment has also
been within complementary fit framework (Saks & Ashforth, 2002), including items as “To
what extent does the organization fulfills your needs?” and “To what extent is the organiza-
tion a good match for you?”. Meta-analytic reviews demonstrate that direct measures have
the strongest relationships with outcomes, particularly attitudinal outcome (Arthur, Bell, Vil-
lado, & Doverspike, 2006; Kristof-Brown et al., 2005; Verquer, Beehr, & Wagner, 2003). De-
spite strong results, direct measures of perceived fit have been criticized because they are
subject to strong halo and constancy biases, and pose potential issues of common-method,

single sources bias when used to predict other self-reported variables such as attitudes.
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Table 4.3 - Alternative Strategies of PE Fit Measurement

Person and Environment Components Separately Assessed

No Yes

Fitis based on individual's per- Yes Subjective-Indirect fit measure Subjective-indirect fit measure

ception No _ Objective-indirect fit measure

An alternative way to assess subjective fit is using indirect measures —i.e., separate
assessments of self and environment— collected from the same person. This involves the
person reporting his or her own characteristics and then reporting the characteristics of her
organization. The basic idea of this approach —labelled also “atomistic approach” — is to
capture the person’s fit with the perceived environment, rather than the overall level of expe-
rienced fit. Halo and consistency biases continue to operate within this approach, yet they
tend to focus on more specific dimensions —e.g., value for prestige, value for autonomy, and
so forth—, rather than on an overall assessment of fit on values. The potential for common
method bias is also reduced in that the components are separately assessed. Unfortunately,
single sources bias is not removed in in this approach. Kristof-Brown and her colleagues
(Kristof-Brown et al., 2005) in their meta-analysis underscored that indirect measures have
the second highest correlations with nearly all outcome measures, but these can be as much
as .20-.30 lower than the correlations of direct measures of perceived fit with attitudinal out-

comes.

The indirect approach is also the approach used in this dissertation study. Objective fit
measures do not suffer single-source bias — contrarily to subjective measures — but their ap-
plication relies on the assumption that organizational characteristics are the simple aggrega-
tion of other’s perceptions. Moreover objective measures suffer an additional problem that is
related to “scale equivalence” —meaning the person and the environment are assessed in the
same metric—. For example Organizational Culture Profile framework (OCP) proposed by
Chatman and her colleagues (Chatman, 1989, 1991; Oreilly et al., 1991) investigates value
congruence comparing the characteristicness of organizational values to the importance or
desirability of personal values. In these cases person and environment components are not
commensurable. Although characteristicness and importance are on the same dimensions —

thus, filling nominal equivalence — these dimensions are assessed on different metric.
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Within subjective measures of fit, the indirect approach was preferred to a direct one.
As noted earlier, if the person component and the environment component are not distin-
guished th effect of PE fit on outcome variable is oversimplified. In fact, suing the difference
between the person and the environment as a predictor the functional relationship between
fit and outcome implies that the absolute levels of the person and the environment are irrele-

vant.

The common method bias — that potentially affects a subjective measure of fit— prob-
lem has been faced during the design of the questionnaire. As far as single source bias, this
has been limited using supervisor-rated measures for outcome variables —e.g., task-

performance and contextual-performance —.

4.4 - Measures

The dissertation study relies on measures previously developed in the literature. Scales were
identified combining literature searches with information present in “Measures Toolchest”

(http:/ /measures.kammever-uf.com/wiki/Main Page), a web-based collector of scales

sponsored by the Research Methods Division of the Academy of Management. Scales em-
ployed in the study are described by groups according to the nature of the construct. In par-
ticular I distinguish among fit variables —i.e., SW, SS, SJ, SO fit— outcome variables —e.g.,
task performance- and mediating variables —e.g., organizational identification —. For each

measure I report the set of items composing the scale and the study source.

Scientist-Environment Fit Variables

The dissertation study concerns different kinds of PE fit constructs. This follows the decision
to capture the fit between scientists” attributes and various facets of the environment —i.e.,

the organization as a whole, the supervisor, the job and the workgroup —.

Scientits-workgroup fit (SW fit). Scientists are compared to their workgroup along taste
for science, that is the individual tension to engage in science, addressing puzzling problems
and signaling achievements in the epistemic community. [tems were derived from Andrews
and Pelz (Pelz & Andrews, 1966) and Morgeson and Humphrey (Morgeson & Humphrey,
2006). SW fit relies on a conceptualization of fit as similarity. For individual taste for science,
respondents rated each item in terms of “How important is this to you?” on a 5-point scale

ranging from 1 (not important at all) to 5 (extremely important). For perceived workgroup
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taste for science, respondents indicated “How important is this at your organization?” on a

5-point scale again ranging from 1 (not important at all) to 5 (extremely important).

Scientist-supervisor fit (SS fit). Scientists are compared with their (direct) supervisors
along the cues employed to evaluate the attractiveness of a proposal of innovation. Two cues
are considered: knowledge enhancing/destroying character of the innovation —the degree
to which the innovation builds on existing competences or the degree to which it makes
them obsolete — and knowledge acquisition character —which concerns the extent to which
the innovation requires the firm to reach beyond its existing experience base to acquire new
competences —. The constructs were assessed using the scales of measurement proposed by
Gatignon et al. (Gatignon, Tushman, Smith, & Anderson, 2002). In this case fit is conceptual-
ized in terms of “complementarity” between the demands posed by the supervisors and the
abilities of scientists. For individual abilities, respondents rated each knowledge enhancing/
destroying and knowledge acquisition item in terms of “How much you would like to pro-
vide of this?” on a 5-point scale ranging from 1 (none) to 5 (a very great amount). For super-
visor’s demands, respondents indicated “How much your supervisor demand of you of this”

on a 5-point scale again ranging from 1 (none) to 5 (a very great amount).

Scientist-job fit (S] fit). Scientists” organizing templates are compared with the perceived
characteristics of their job. In particular I focus on three characteristics of the job: centraliza-
tion of decision activities —the degree to which scientits” work carry on their own deci-
sions —, formalization of decision activities —the degree to which scientits” work is disci-
plined by standard operating procedures —, professional guilds — the extent to which scien-
tists are encouraged to participate in the epistemic community, by rewarding contributions
and affiliation to professional communities —. Decision autonomy was operationalized using
a set of items from (Aiken & Hage, 1968), subsequently employed in Cardinal’s study (Car-
dinal, 2001) on organizational control practices in the pharmaceutical sector. Formalization of
decision activities was operationalized according to Dewar and Werbel scale (Dewar & Wer-
bel, 1979). The scale used for professional guild incentives combines items from Stern (Stern,
2004), Aiken and Hage (1968) and Kimberley and Evanisko (Kimberly & Evanisko, 1981). In
this case fit is conceptualized in terms of “complementarity” between scientists” claims to
apply socially-derived organizing templates and the extent to which actual job characteristics
fulfill these claims. For individual claims, respondents rated each job feature in terms of
“What would be the right amount of this feature for you?” on a 5-point scale ranging from 1
(none) to 5 (a very great amount). For job actual characteristic, respondents indicated “How
much each feature is present in your job” on a 5-point scale again ranging from 1 (none) to 5

(a very great amount).
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Scientist-organization fit (SO fit). Scientists are compared to the organization as a whole
—company — along higher-level values. To assess subjective value congruence, I used the
Work Values Survey (Cable & Edwards, 2004), which was based on Schwartz’s (Schwartz,
1992) circumplex model of human values. The WVS measures eight core work values: altru-
ism, relationships, pay, security, authority, prestige, variety, and autonomy. I decided to in-
clude in the questionnaire four of the core values included in the WVS so to reduce the over-
lap with other kinds of scientist-environment fit included in the study. Therefore, altruism,
pay, security and prestige items were retained for the questionnaire. For individual values,
respondents rated each WVS item in terms of “How important is this to you?” on a 5-point
scale ranging from 1 (not important at all) to 5 (extremely important). For perceived organ-
izational values, respondents indicated “How important is this at your organization?” on a 5-
point scale again ranging from 1 (not important at all) to 5 (extremely important). These
measures are consistent with value congruence research, in which values are measured in
terms of the importance of attributes to the person and organization (Kristof, 1996, Meglino

& Ravlin, 1998).
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Table 4.4 - Scales of Measurement: Scientist-Environment Fit Variables

Construct

Content of fit

Scale of measurement

ltem

Source

Scientist-
workgroup fit

Similarity along
“taste for science”

The following statements refer to goals that a scientist may want to pursue by engaging in a new
technical project. Now consider how important each of the goals stated below is at your workgroup
(people with whom you work) and to you. Remember that the scale ranges from 1 "Not important at
all" to 5 "Extremely important".

Work on problems that have no obvious correct answers — How important is this at YOUR WORK-
GROUP?

Work on problems that have no obvious correct answers — How important is this to YOU?
Be involved in problems not met before — How important is this at YOUR WORKGROUP?
Be involved in problems not met before — How important is this to YOU?

Work on problems requiring unique ideas or solutions — How important is this at YOUR WORK-
GROUP?

Work on problems requiring unique ideas or solutions — How important is this to YOU?

Increase your scientific contribution in your area of expertise — How important is this at YOUR
WORKGROUP?

Increase your scientific contribution in your area of expertise — How important is this to YOU?
Increase your reputation outside the company — How important is this at YOUR WORKGROUP?
Increase your reputation outside the company — How important is this to YOU?

Work frequently with academics — How important is this at YOUR WORKGROUP?

Work frequently with academics — How important is this to YOU?

Moregenson & Humphrey
(2006)

Stephan & Everhart (1998)
Andrews & Pelz (1966)

Scientist-
supervisor fit

Similarity along
“tension toward
knowledge acquisi-
tion”

Similarity along
“tension toward
knowledge en-
hancement”
competence de-
stroying”

As a scientist you are constantly engaged in the generation of promising ideas for product innovation.
The following statements refer to some categories of new ideas. Now, consider how much of the
following categories your direct supervisor demands of you and how much you would like to provide
(the scale ranges from 1 "None" to 5 "A very great amount").

Ideas that involve fundamentally new concepts or principles for the research unit — How much your
SUPERVISOR DEMANDS of you?

Ideas that involve fundamentally new concepts or principles for the research unit — How much YOU
WOULD LIKE to provide?

Ideas whose implementation requires new skills which the research unit do not possess — How much
your SUPERVISOR DEMANDS of you?

Ideas whose implementation requires new skills which the research unit do not possess — How much
YOU WOULD LIKE to provide?

Ideas whose implementation requires research unit to develop many new skills — How much your
SUPERVISOR DEMANDS of you?

Ideas whose implementation requires research unit to develop many new skills — How much YOU
WOULD LIKE to provide?

Ideas whose implementation requires research unit to learn from completely new or different knowl-
edge bases — How much your SUPERVISOR DEMANDS of you?

Ideas whose implementation requires research unit to learn from completely new or different knowl-
edge bases — How much YOU WOULD LIKE to provide?

Ideas whose implementation requires research unit to adopt different methods and procedures — How
much your SUPERVISOR DEMANDS of you?

Ideas whose implementation requires research unit to adopt different methods and procedures — How
much YOU WOULD LIKE to provide?

Ideas whose implementation requires research unit to carry out great deal of training — How much your
SUPERVISOR DEMANDS of you?

Ideas whose implementation requires research unit to carry out great deal of training — How much
YOU WOULD LIKE to provide?

Ideas that build a great deal on research unit prior scientific skills — How much your SUPERVISOR
DEMANDS of you?

Ideas that build a great deal on research unit prior scientific skills — How much YOU WOULD LIKE to
provide?

Ideas that build heavily on research unit existing experience base — How much your SUPERVISOR
DEMANDS of you?

Ideas that build heavily on research unit existing experience base — How much YOU WOULD LIKE to
provide?

Ideas that render research unit experience base obsolete — How much your SUPERVISOR DE-
MANDS of you? (reverse code)

Ideas that render research unit experience base obsolete — How much YOU WOULD LIKE to provide?
(reverse code)
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Table 4.4 - Scales of Measurement: Scientist-Environment Fit Variables

Scale of measurement

Construct Content of fit
ltem Source

Ideas that build heavily on research unit existing scientific knowledge — How much your SUPERVISOR
DEMANDS of you?

Ideas that build heavily on research unit existing scientific knowledge — How much YOU WOULD LIKE
to provide?

Scientist-job fit  Needs-supply along The following statements refer to a series of job level incentives. Consider how much of each incentive ~ Aiken & Hage (1968)
"scientitfic induce- is present in your job and what would be the right amount for you (the scale ranges from 1 "None"to 5  Kimberly & Evanisko, 1981
ments” "A very great amount").

Becoming members in professional organizations — How much is PRESENT in your work?
Becoming members in professional organizations — How much is the RIGHT AMOUNT for you?
Attending professional meetings — How much is PRESENT in your work?

Attending professional meetings — How much is the RIGHT AMOUNT for you?

Acquiring additional in-house educational/ Developmental training — How much is PRESENT in your
work?

Acquiring additional in-house educational/ Developmental training — How much is the RIGHT
AMOUNT for you?

Acquiring additional external/degree education — How much is PRESENT in your work?
Acquiring additional external/degree education — How much is the RIGHT AMOUNT for you?
Publish on external journals — How much is PRESENT in your work?

Publish on external journals — How much is the RIGHT AMOUNT for you?

Needs-supply along The following statements refer to some aspects of the decision making process in a R&D laboratory.  Cardinal (2001)
“decision autonomy”  Consider how much of each aspect is present in your job and what is the right amount for you (the
scale ranges from 1 "None" to 5 "A very great amount”).

Choosing R&D project to works on — How much is PRESENT in your work?
Choosing R&D project to works on — How much is the RIGHT AMOUNT for you?
Promoting R&D staff — How much is PRESENT in your work?

Promoting R&D staff — How much is the RIGHT AMOUNT for you?

Allocating raises — How much is PRESENT in your work?

Allocating raises — How much is the RIGHT AMOUNT for you?

Making major capital expenditures — How much is PRESENT in your work?
Making major capital expenditures — How much is the RIGHT AMOUNT for you?
Making minor capital expenditures — How much is PRESENT in your work?
Making minor capital expenditures — How much is the RIGHT AMOUNT for you?

Needs-supply along The following statements refer to practices that discipline your job. Consider how much of each aspect Cardinal (2001)
“formalization of is present in your job and what is the right amount for you (the scale ranges from 1 "None" to 5 "A very
decision activities” great amount").

Written rules about laboratory procedures existed — How much is PRESENT in your work?
Written rules about laboratory procedures existed — How much is the RIGHT AMOUNT for you?

We had rules and procedures stating how to perform normal daily activities — How much is PRESENT
in your work?

We had rules and procedures stating how to perform normal daily activities — How much is the RIGHT
AMOUNT for you?

There are standard procedures for individual tasks — How much is PRESENT in your work?

There are standard procedures for individual tasks — How much is the RIGHT AMOUNT for you?
There are strict enforcement of written rules and procedures — How much is PRESENT in your work?
There are strict enforcement of written rules and procedures — How much is the RIGHT AMOUNT for

you?
Scientist- The following statements refer to values inspiring the behavior of individuals and organizations in a
organization fit broader sense. Now indicate how important each of the statements respectively is to you and at your

company (the scale ranges from 1 "Not important at all" to 5 "Extremely important")
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Table 4.4 - Scales of Measurement: Scientist-Environment Fit Variables

Scale of measurement

Construct Content of fit
Item Source
Similarity along Making the world a better place — How important is this to YOU?
“altruism”
Making the world a better place — How important is this at YOUR COMPANY?
Being of service to society — How important is this to YOU?
Being of service to society — How important is this at YOUR COMPANY?
Contributing to humanity — How important is this to YOU?
Contributing to humanity — How important is this at YOUR COMPANY?
Similarity along Salary level - How important is this to YOU? Schwartz (1992)
ai%?g\‘,’g;% e Salary level — How important is this at YOUR COMPANY? Cable and Judge (2004)
Total compensation — How important is this to YOU?
Total compensation — How important is this at YOUR COMPANY?
The amount of pay — How important is this to YOU?
The amount of pay — How important is this at YOUR COMPANY?
Similarity along Gaining respect — How important is this to YOU? Schwartz (1992)
“prestige” Cable and Judge (2004)
Gaining respect — How important is this at YOUR COMPANY?
Obtaining status — How important is this to YOU?
Obtaining status — How important is this at YOUR COMPANY?
Being looked up to by others — How important is this to YOU?
Being looked up to by others — How important is this at YOUR COMPANY?
Similarity along Being certain of keeping my job — How important is this to YOU? Schwartz (1992)
“security” Cable and Judge (2004)

Being certain of keeping my job — How important is this at YOUR COMPANY?
Being sure | will always have a job — How important is this to YOU?

Being sure | will always have a job — How important is this at YOUR COMPANY?
Being certain my job will last — How important is this to YOU?

Being certain my job will last — How important is this at YOUR COMPANY?
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Outcome Variables

Knowledge transfer was assessed using the scale developed by Cummings (Cummings, 2004).
Based on literature reviews (Hansen 1999, Szulanski 1996, Zander and Kogut 1995) and in-
terviews the author suggests that knowledge sharing concerns general overviews, specific
requirements, analytical techniques, progress reports, and project results. Thus, the fre-
quency of knowledge sharing within and outside of the group was assessed on a 5-point
scale ranging from 1 (never) to 5 (a lot). The question was framed as follows: “Think to your
last completed project. How often did you share each type of knowledge during the project
with members of your workgroup/people outside you workgroup?” The explicit focus on a
las completed project was important to capture the influence of fit which is eminently situa-
tional. Alpha coefficient was .80 for intra-group knowledge transfer, and .90 for extra-group
knowledge transfer. Performance in the task-domain refers to scientific performance and pro-

ject contribution.

Performance. Obtaining objective performance measures proved impossible in science-
based settings, where information is extremely volatile, and failures —that are the rule,
rather than the exception— are difficult to track . Companies included in the study collect
some productivity data. However I decided to not employ these internal indicators for two
reasons. First, indicators were partially consistent across companies. Second, temporal win-
dow of reference did not match the requirements of the research design — productivity was
assessed yearly —. Therefore, I used supervisor ratings of scientist performance as the effec-
tiveness measure. This approach is coherent with previous literature that draws on the prem-
ises that there is no strictly objective measure of performance in organizations. Each supervi-
sor rated the performance of a number of scientists ranging from a minimum of 2 scientists
to a maximum of 12 scientits. Immediate supervisors were identified based on organizational
charts provided by companies. Contextual performance was assessed using four-items that
compose the conscientiousness sub-scale proposed by Podsakoff et al. (Farh, Podsakoff, &
Organ, 1990). Direct supervisors rated the contextual performance of scientists on a 5-point
scale, ranging from 1 (very uncharacteristic) to 5 (very characteristic). task performance —
that comprises scientific performance and project contribution— was measured by using a
seven-item scale of task performance that is based on earlier research (Erdogan & Enders,
2007; Janssen & Van Yperen, 2004; Mayer & Gavin, 2005). The immediate supervisors of sci-
entists were asked to separately rate performance of scientist on a 5-point scale ranging from
1 (strongly disagree) to 5 (strongly agree). A sample item for scientific performance is “Scien-
tist has produced a great number of scientific ideas”. A sample item for project contribution

is “Scientist has provided a unique contribution to project advancement”.
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Dual ladder orientation was measured with a three-items scale developed by Katz and
Allen (Allen & Katz, 1986). Respondents rated each item a 7-point scale ranging from 1 (not
important at all) to 5 (to a very great extent); alpha coefficient was These questions ask engi-
neers their preference in terms of progression on either the managerial or technical ladders or
in lieu of these, the opportunity to engage in challenging and exciting projects irrespective of
promotion. The third question was included just for what was expected to be those few en-
gineers who might not be interested in the traditional paths of organizational progress. Turn
over intent was measured with a three items scales developed by Mitchell et. al (Mitchell,

Holtom, Lee, Sablynski, & Erez, 2001).
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Table 4.5 - Scales of Measurement: Outcomes Variables

Construct

Scale of measurement

Informant

Item Source

Self-
report
ed

Supervi-
sor
rated

Job satis-

faction

Think to all aspect of your job. Now consider to what extent you agree with the following  Edwards and Rothbard
statement (1=strongly disagree; 5=absolutely agree). (1999)

Most days | am enthusiastic about my work

| feel fairly satisfied with my present job

| find real enjoyment in my work

Each day at work seems like it will never end

| consider my job rather unpleasant

RS

Knowledge Intra-workgroup

transfer

knowledge
transfer

Intra-workgroup
knowledge
transfer

Think to your last completed project. How often did you share each type of knowledge
during the project with MEMBERS OF YOUR WORKGROUP (1=never; 5=a lot)?

General overviews (e.g., project goals, milestone estimates, or member responsibilities) ~ Cummings (2004)

Specific requirements (e.g., numerical projections, technical feasibility, or patentability
criteria)

"Analytical techniques (e.g., statistical tools, detailed methods, or testing procedures)”
"Progress reports (e.g., status updates, resource problems, or personnel evaluations)"

Project results (e.g., preliminary findings, unexpected outcomes, or clear recommenda-
tions)

Think to your last completed project. How often did you share each type of knowledge
during the project with PEOPLE OUTSIDE YOUR WORKGROUP (1=never; 5=a lot)?

General overviews (e.g., project goals, milestone estimates, or member responsibilities) ~ Cummings (2004)

Specific requirements (e.g., numerical projections, technical feasibility, or patentability
criteria)

"Analytical techniques (e.g., statistical tools, detailed methods, or testing procedures)”
"Progress reports (e.g., status updates, resource problems, or personnel evaluations)"

Project results (e.g., preliminary findings, unexpected outcomes, or clear recommenda-
tions)

Dual ladder

scale

To what extent would you like your career to be (1=not at all; 7=to a very great extent): ~ Katz and Allen (1978)

A progression up to the technical professional ladder to a higher-level position
A progression up to managerial ladder to a higher level position

The opportunity to engage in those challenging and exciting research activities and
projects you are most interested, irrespective of promotion

Perform-
ance

Scientific per-
formance

New product
introduction

Think about the last year at work. Now, consider the number and quality of ideas pro- Robinson (1996)
duced by each scientist (1=poor; 5=excellent).

How would you rate his/her own performance?

How would he/she probably rate your performance?

Think about the last year at work. Now, consider your contribution in terms of Robinson (1996)
new product introduction (1=poor; 5=excellent).

How would you rate his/her own performance?

How would he/she probably rate your performance?
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Advancement of
existing projects

Think about the last year at work. Now, consider your contribution in terms of Robinson (1996)
advancement of existing project (1=poor; 5=excellent).

How would you rate his/her own performance?

How would he/she probably rate your performance?

Contextual
perform-
ance

Think about the last year at work. Now, indicate how characteristic each of four Podsakoff (1990)
statements was of your behavior at work. (1=very uncharacteristic; 5=very characteristic)

Attending meetings that are not mandatory, but are considered important
Attend functions that are not required, but help the company to take good decisions
Keep abreast of changes in the organization

Read and keep up with the organization announcement, memos and so on

YRS
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Mediating Variables

Identification was measured with a six-item scale (Mael & Ashforth, 1992); identification with
each target was measured by inserting the words vaccine research/robotics/energy research,
organization, and workgroup in the place of organization in each identification item. For ex-
ample, an item began with the stem, “I am very interested in what others think about” and
ended with “vaccine research,” “my organization,” or “my workgroup” on the professional,
organizational, and workgroup scales, respectively. Because the formal definition of work-
groups may vary across organizations, workgroup was operationalized on the survey as “the
people with whom you work; coworkers.” Responses were given on a 5-point scale, ranging
from 1 (strongly disagree) to 5 (strongly agree). Coefficient alpha was .84 for professional
identification, .87 for organizational identification, and .86 for workgroup identification. Role
conflict and role ambiguity constructs were operationalized using the scales of Rizzo and col-
leagues (Rizzo, House, & Lirtzman, 1970), two widely used scales whose properties are well
established (Gonzalez-Roma, Schaufeli, Bakker, & Lloret, 2006). Role conflict scale is com-
posed of 9 items; coefficient alpha was .79. Role ambiguity is composed of 8 items; coefficient
alpha was .82. In both cases responses were given on a 5-point scale, ranging from 1 (strongly

disagree) to 5 (strongly agree).
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Table 4.6 - Scales of Measurement: Mediating Variables

Construct

Scale of measurement

Item

Source

Organizational identification

Think to your company in a broader sense and express your agreement with the following statements
(note that scale ranges from 1 "Strongly disagree" to 5 "Strongly agree").

When someone criticises STMicroelectronics, it feels like a personal insult

| am very interested in what others think about STMicroelectronics

When | talk about STMicroelectronics, | usually say 'we' rather than 'they"

The successes of STMicroelectronics are my successes

When someone praises STMicroelectronics, it feels like a personal compliment
If a story in the media criticised STMicroelectronics, | would feel embarrassed

Mael and Ashfort (1992)

Professional identification

Think to your profession (people which work in your area of technical expertise, as COMPUTER SCI-
ENCE or ELECTRONIC ENGINEERING, no matter if they work at other companies or universities) and

express your agreement with the following statements (note that scale ranges from 1 "Strongly disagree”

to 5 "Strongly agree").

When someone criticises my area of expertise, it feels like personal insult

| am very interested in what others think about my area of expertise

When | talk about my area of expertise, | usually say 'we' rather than 'they'

The successes of my area of expertise are my successes

When someone praises my area of expertise, it feels like a personal compliment

If a story in the media criticised my area of expertise, | would feel embarrassed

Mael and Ashfort (1992)
Mergenson et al. (2006)

Workgroup identification

Think to your workgroup (people with whom you work) and express your agreement with the following
statements (note that scale ranges from 1 "Strongly disagree” to 5 "Strongly agree").

When someone criticises my workgroup, it feels like a personal insult
| 'am very interested in what others think about my workgroup

When | talk about my workgroup, | usually say ‘we' rather than 'they'
The successes of my workgroup are my successes

When someone praises my workgroup, it feels like a personal compliment

Mael and Ashfort (1992)

Role conflict

Consider the goals you deal with in your job. Express your agreement with the following statements
(1=strongly disagree; 5=strongly agree).

| have too many goals on this job (I am too overloaded)

Some of my goals conflict with my personal values

| am given incompatible or conflicting goals by different people (or even by the same person)
| have unclear goals on this job

My job goals lead me to take excessive risks

My job goals serve to limit rather than raise my performance

The goals | have on this job lead me to ignore other important aspects of my job

The goals | have on this job focus only on short-range accomplishment and ignore important long-range

consequences

Rizzo (1970)

Role ambigu-
ity

The following statements refer to a series of job-level responsibilities and organizational prescriptions.

Think to your present job and consider to what extent you agree with the statements (1=strongly disagree;

5=strongly agree).

| feel certain about how much authority | have
| have clear, planned goals and objectives for my job
I know that | have divided my time properly

I know what my responsibilities are
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I know exactly what is expected of me

I have to do things that should be done differently

Lack of policies and guidelines to help me

| work under incompatible policies and guidelines

| receive an assignment without the resources to complete it

I have to buck a rule or policy in order to carryout an assignment
| receive incompatible requests from two or more people
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Control Variables

Individual-level controls. Trait goal orientation of scientits was assessed using three sub-scales of
Van de Walle study (VandeWalle & Cummings, 1997). The Mastery Orientation scale consisted
of 5 items. A sample item is “I enjoy challenging and difficult tasks where I'll learn new
skills.” Coefficient alpha for this scale was .88. The performance-avoid orientation measure con-
sisted of 4 items. A sample item is “I prefer to avoid situations where I might perform
poorly.” Coefficient alpha was . 86. Performance-prove orientation was assessed with 4 items. A
sample item is “I try to figure out what it takes to prove my ability to others.” Coefficient al-
pha was .79. Respondents rated the set of items on a 7-point scale ranging from 1 (strongly
disagree) to 7 (strongly agree). Other control variables at the individual level were assessed. I
included scientists” age (in years), education (Ph.D. Vs non Ph.D.), experience in the field
(number of years spent in the current research topic), workgroup and organizational tenure

(in years).

Task-level controls were also included in the study. Work Design Questionnaire (Morge-
son & Humphrey, 2006) sub-scales were used to assess the interdependencies, that is the de-
gree to which the job depends on others and others depend on it to complete the work As
such, interdependence reflects the “connectedness” of jobs to each other. Integral to this defi-
nition are two distinct forms of interdependence: the extent to which work flows from one
job to other jobs —initiated interdependence — and; the extent to which a job is affected by
work from other jobs —received interdependence —. For both initiated interdependence and
received interdependence scientists rated three items on a 5-point scale ranging from 1

(strongly disagree) to 5 (strongly agree). Alpha coefficients were respectively .80 and .81.
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Table 4.7 - Scales of Measurement: Control Variables

Construct

Scale of measurement

Item

Source

Goal orienta-
tion

Learning-orientation

Performance-
orientation
prove

Performance-
orientation
avoid

Individuals and organizations learn by doing things (being engaged in projects,
drawing up documents, formulating plans, and so on). Think to your experience and
express your agreement with the following items (1=strongly disagree; 7=strongly agree).

| enjoy challenging and difficult tasks where I learn new skills

| want to learn as much as possible

The opportunity to learn new skills and knowledge is important to me

| prefer to work on tasks that force me to learn new things

The opportunity to extend the range of my abilities is important to me

| like best when something | learn makes me want to find out more

When | fail to complete a difficult task, | plan to try harder the next time | work on it
The opportunity to learn new things is important to me

The following statements refer how people confront with goals in a work context. Think to your experi-
ence and express your agreement with the following statements (1=strongly disagree; 7=strongly
agree).

| prefer to work on projects in which | can prove my ability to others

| want others to think | am smart

| enjoy proving my ability to others

| am motivated by the thought of outperforming my peers

The opinions of others about how well | do certain things are important to me
| strive to demonstrate my ability relative to others

The things that | enjoy most are the things | do best

| prefer to do things that | can do well rather than things that | do poorly

| like to work on tasks that | have done well in the past

Because | know my work will be compared to others, | get nervous

My fear of performing poorly is often what motivates me

| prefer to avoid situations in which | might perform poorly

I like to be fairly confident that | can successfully perform a task before | attempt it

Button and al. (1996)

Vand and Walle (1997)

Bell and Kozwolosky (2008)
Horvath et al. (2001)

Elliot and McGregor (2001)

Button and al. (1996)

Vand and Walle (1997)

Bell and Kozwolosky (2008)
Horvath et al. (2001)

Elliot and McGregor (2001)

Task charac-
teristics

Sent interdepend-
ence

Received interde-
pendence

The following statements concern task partitioning aspects. Please, consider to what extent you agree
with the statements (1=strongly disagree; 5=strongly agree).

The job requires me to accomplish my job before others complete their job

Other jobs depend directly on my job
Unless my job gets done, other jobs cannot be completed

The job activities are greatly affected by the work of other people

The job depends on the work of many different people for its completion

My job cannot be done unless others do their work

Morgeson and Humphrey
(2006)

Morgeson and Humphrey
(2006)
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4.5 - Data Sources

This dissertation study uses several data sources: (i) qualitative insights from semi-
structured interviews conducted in pilot studies; (ii) survey-based data, and (iii) internally
archival data and materials provided by the two organizations. I began research with 2 kick-
off meetings —involving around 30 individuals — and 12 pilot interviews to explore the fea-
sibility of studying interactions between scientist and their environment. These interviews
indicate that meaningful data about interaction could be collected using a survey-based ap-
proach, which moved the study quickly into the formal design stage. Formal data collection

took approximately 6 months, from the pilot study to the completion of the survey.

The survey was managed according to the Tailored Design Method proposed by Dill-
man (Dillman, 2007). The philosophy underlying this method is to work on participants” per-
ceptions, so as to reduced perceived costs of survey participation and maximize perceived
benefits. General managers of the companies sent a first e-mail to announce the launch of the
survey. After three days I sent a cover letter via e-mails providing details about operational
aspects of the survey. In the mail I assured that information would have been treated pre-
serving confidentiality. Cover letter communicated also that participants would have re-
ceived a small personalized report indicating their position in the context of their company.
After three days, general managers sent an e-mail inviting 474 scientists to complete the sur-
vey via the Internet. Candidates to participate in the survey were identified with the aid of
middle level-management in the R&D department, so as to focus on individuals actually
working at the forefront of science. About the 95% of technicians employed in R&D depart-
ments of the two companies were not eligible for the survey —being primarily focused on
new product development —. Data gathering stopped after 3 waves. A first recall was ac-
complished via e-mail by general managers after one week from the launch of the survey. A
second recall occured two weeks after the launch of the survey following the same proce-
dure. At the completion of the survey, I collected data about 307 scientists involved in pure
research. Response rate was .63 for Company “A” —on an initial set of 259 individuals — and
.67 for Company “B” —on an initial set of 215 individuals—. A first screening of data indi-
cated the presence of missing values. Questionnaires with missing values exceeding 5% of
total items (198) were eliminated. Remaining cases were treated as follows (Hair, Black,
Babin, Anderson, & Tatham, 2006): (i) when missing values involved an endogenous variable
I eliminated the questionnaire; (ii) missing items referring to an exogenous variable were re-
placed using information on items blocking in the same scale for the same observation. This
strategy led to a sample of 264 usable questionnaires. Companies provided also secondary

data about scientists. Examples of information provided are workgroup affiliation, immedi-
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ate supervisor, location of the R&D site, e-mail contacts and demographic variables. Key fea-

tures of the final sample are describe in Table 4.8.

Table 4.8 - Sample
Variable Mean

Age 38.68

Technical Experience in the Field 10.61

Ph.D. (1=Yes) 68%
Organizational Tenure 18.90
Workgroup Tenure 9.60
Dual Ladder Scientist 41%
N=264

4.6 Data Analysis

Data were analyzed with different techniques. Descriptives statistics and graphical represen-
tations were used to highlight fit-misfit conditions. Local polynomial regression and path
analysis have been employed to derive micro-organizational implications of institutional
pluralism. Cluster analysis was applied to characterize configurations of scientist-

environment fit constructs.
Descriptive Statistics and Visual Inspection

Patterns of fit-misfit between scientist and different facets of the environment were shed to
light using simple descriptive statistics and graphics that better illustrate the distribution of
constructs. Evidences were reported for both separate components —i.e., scientist and envi-
ronment— and the algebraic difference of the components —i.e., environment-scientist—.
When fit regards more than one content of fit —e.g., 5] fit, dealing with decision autonomy,
formalization of decision activities, scientific inducements — statistics are separately reported
for each dimension. Descriptive statistics are complemented with graphics depicting the
univariate distribution of scientist and environment components as well as their joint distri-

bution.
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Figure 4.3 - Relationships among Research Questions and Techniques

s N A

Goal Technique

Descriptives Statistics

(1) Highlighting patterns of fit-misfit conditions ~ <

Visual Inspection

Local Polynomial Regression

(2) Deriving implications of institutional pluralism for

organizational behavior Surface Response Modelling

Path Analysis within Bock Recursive Models

Cluster Analysis

(3) Analyzing configurations of fit conditons

Profile Analysis

Local Polynomial Regression and Surface Response Models

The congruence between two constructs —treated as a concept in its own right — has tradi-
tionally been computed as a “difference score”. Difference scores are prevalent in the study
of person-job fit (Edwards & Baglioni, 1991; Spokane, Meir, & Catalano, 2000), the similarity
between employee and organizational values (Chatman, 1991; Kristof, 1996), the match be-
tween employee expectations and experiences (Wanous, Poland, Premack, & Davis, 1992),
and the agreement between performance ratings (London & Wohlers, 1991). Bu difference

scores have been widely in organization theory, especially in studies of organizational con-

figurations (Doty, Glick, & Huber, 1993).

Typically, these scores have consisted of the algebraic, absolute, or squared difference
between two component measures (Dougherty & Pritchard, 1985; French et al., 1982; Rice,
Bennett, & Mcfarlin, 1989) or the sum of absolute or squared differences between profiles of
component measures (Drazin & Vandeven, 1986; Gresov, 1989; Vancouver & Schmitt, 1991).
In most cases, difference scores are used to represent congruence —i.e., fit, match, similarity,
or agreement— between two constructs, which is then viewed as a predictor of some out-

come (Drazin & Vandeven, 1986).
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Despite their widespread use, difference scores suffer from numerous methodological
problems (Edwards, 1993, 1994a, b, 2001a, b; Edwards & Harrison, 1993; Edwards & Parry,
1993). These problems can be ameliorated or avoided with polynomial regression analysis,
which uses components of difference scores supplemented by higher-order terms to repre-
sent relationships of interest in congruence research. This is illustrated by the following re-
gression equation, which uses an algebraic difference as a single predictor —e.g., French et

al., 1982; Kernan & Lord, 1990; Vance & Colella, 1990; Wanous & Lawler, 1972 —:

Z=bo+b1(XY) +e

(A)

In this equation, X and Y represent the two component measures comprising the differ-
ence, Z represents an outcome measure, and e represents a random disturbance term. The
positive sign on b1 indicates that the difference between X and Y is positively related to Z.

Expanding this equation yields:

Z=bo+b1X—b1Y+e

(B)

This expansion shows that Equation “A” implies a positive relationship between X and
Z and a negative relationship between Y and Z, with the constraint that the coefficients on X
and Y are equal in magnitude but opposite in sign (Edwards, 1993). The following equation
relaxes this constraint, allowing the coefficients on X and Y to take on whatever values

maximize the variance explained in Z:

Z=bo+b1X+sz+e

©
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A somewhat more complicated equation uses the squared difference between two
component measures —e.g., Caplan, Cobb, French, Harrison, & Pinneau, 1980; Dougherty &

Pritchard, 1985; Tsui & O'Reilly, 1989 —:

Z=bo+b1(X-Y)2+e

(D)

The positive sign on b1 indicates that Z increases as the difference between X and Y in-

creases in either direction. Expanding this equation yields:

Z = b[] + b1X2+ 2b1XY + ble +e

(E)

This equation shows that a squared difference implies positive coefficients of equal
magnitude on X: and Y2 along with a negative coefficient twice as large in absolute magni-
tude on XY. This equation also shows that Equation E implicitly contains curvilinear and in-
teractive terms without appropriate lower-order terms (Cohen, 1978). Relaxing the con-

straints in Equation F and adding lower-order terms yields the polynomial function:

Z = bo + b1X+ sz +b3X2+ b4XY + bsYz +e

(F)

This equation shows that a squared difference imposes four constraints: (i) The coeffi-
cient on X is 0, (ii) the coefficient on Y is 0, (ii) the coefficients on Xz and Y: are equal, and (iii)
the coefficients on Xz, XY and Yz sum to 0; given the third constraint, this is equivalent to
stating that the coefficient on XY is twice as large as the coefficient on either X: or Yz, but op-

posite in sign (Edwards, 1994a, b, 1995).
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Equation “F” can be used to test these constraints as well as to depict surfaces relating
triplets of X, Y and Z values. However, simply inspecting the signs and magnitudes of the
coefficients achieved via polynomial regression reveals little as to the shape of the the surface
they represent. Response surface methodology (Box & Draper, 1987) provides the basis nec-
essary for describing and testing the essential features of surfaces corresponding to quadratic
regression equations. Edwards and Perry (Edwards, Baglioni, & Cooper, 1990; Edwards &
Parry, 1993) have introduced this technique in PE fit research about 20 years ago, indicating
how to test hypothesis concerning “fit” using estimated parameters of surfaces. In particular
the authors have focused on three key features of surfaces. The first is the stationary point—
i.e., the point at which the slope of the surface is 0 in all directions —, which corresponds to
the overall minimum, maximum, or saddle point of the surface. The second feature is the
principal axes of the surface, which run perpendicular to one another and intersect at the sta-
tionary point. For convex surfaces, the upward curvature is greatest along the first principal
axis and least along the second principal axis. For concave surfaces, the downward curvature
is least along the first principal axis and greatest along the second principal axis. For saddle-
shaped surfaces, the upward curvature is greatest along the first principal axis, and the
downward curvature is greatest along the second principal axis. Finally, the third feature is
the slope of the surface along various lines of interest, such as the principal axes and the line

along which the component variables are equal —that is the Y = X line—.

Deriving Stationery Point and Principal Axes. Formulas expressing the stationary point
and principal axes in terms of regression coefficients reported reported by Khuri and Cornell
(Khuri & John, 1987). For a quadratic regression equation, the X,Y coordinates of the station-

ary point (Xo, Yo) are:

Xo = (bsbs — 2b;bs) / (4bsbs — bs?)
©)
Y, = (b1b4 - 2b2b3) / (4b3b5 - b42)

&)

Note that when the equality 4bsbs = b2 holds, Equations G and G’ are undefined, mean-
ing that the surface has no stationary point. This condition implies one of two types of sur-

face, depending on the values of bs, bs, and bs. If any of these coefficients is nonzero, the sur-
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face is either a ridge with a constant slope along its first principal axis or a trough with a con-
stant slope along its second principal axis. If bs, b+, and bsequal 0 simultaneously, the surface

is a plane.

The first and second principal axes can be expressed as lines in the X,Y plane. The

equation for the first principal axis can be written as

Y= Pt an
(H)

The equation for pu is:

Pu= (bs -bs+ ((b3 -bs )2+ b42)1/2)/b4

)

Two properties of Equation “I” are worth noting. First, when bs and bs are equal, equa-
tion reduces to bs/ba. In this case, p11 equals either 1 or 1, depending upon whether the sign
of b4 is positive or negative. Second, when b4 equals 0, both the numerator and denominator
of equation become 0, rendering it undefined. In that case, one of three implications regard-
ing the first principal axis of the surface pertains: if bs is greater than bs, the first principal
axis has a slope of 0 and runs parallel to the X-axis. If bs is less than bs, the first principal axis
has a slope of infinity and runs parallel to the y-axis. Finally, if bs and bs are equal, the sur-
face is a symmetric bowl or cap —depending on whether bs and bsare positive or negative—,
and no unique set of axes can be identified. Once Xo, Yo, and p,1 have been calculated, Plo

can be calculated using the following formula:

P = Yo- ano

The equation for the second principal axis can be written as
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Y = P2 t+ p21X

The equation for pa1 is:

Pa= (bs —bs- ((bs- bs )2+ b?)"/?) /by

L)

Note that the equation for p21 is identical to that for p11, except that the sign of the third
addend is reversed. Hence, when bs and bs are equal, equation reduces to bs/ba. It follows
that if b4 is positive, p21 equals -1, whereas if bs is negative, p21 equals -1. Furthermore, if b4
equals 0 and bs is greater than bs, the slope of the second principal axis is infinity, whereas if
b4 equals 0 and bs is less than bs, the slope of the second principal axis is 0. As for Equation I,
if b4 equals 0 and bs and b4 are equal principal axes equations are not determined. Once Xo,

Yo, and p,1 have been calculated, P1o can be calculated using the following formula:

P2o = Yo- p21Xo

M)

The preceding equations can be used to locate the principal axes in reference to the x
and y-axes. However, other information regarding the location of the principal axes may also
be relevant. For example, congruence researchers often hypothesize that some outcome, such
as job satisfaction or company performance, is maximized at the point of "perfect fit". This
hypothesis implies a ridge with its first principal axis running along the Y = X line, meaning
that pio = 0 and pu = 1. If pu differs from 1, the surface is rotated off the Y = X line. If the
quantity p1o/ (1 + pu) differs from 0, the surface is shifted laterally along the Y = -X line. In

either case, the hypothesis that the first principal axis runs along the Y = X line is rejected.
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Path Analysis

Hypothesis included in conceptual model —see Figure 3.2 and Figure 3.3- involved direct
relationships among fit variables and outcomes, but also relationships indirectly relating fit
to outcomes, through mediating variables. These hypothesis were tested using path analysis.
The choice to model a system of equations with path analysis rather than structural equation
models (SEM) is easy to argument. To date, SEM cannot be applied to model triplets of
person-environment-outcome differently to local polynomial regression. To the best of my
knowledge two papers have dealt with the pernicious question of SEM application to PE fit
data. One of these papers is by Cheung (Cheung, 2009), who has tried to model PE fit as a
second-order latent construct —using the latent congruence model (LCM) — so as to take
into account measurement error. The second paper is a study on response to Chen’s work
published by Edwards (Edwards, 2009) where the author has argued that although the LCM
takes measurement error into account and allows tests of measurement equivalence, it is
framed around the mean and algebraic difference of the components of fit —e. g., the person

and organization—, which creates various interpretational problems — on this point see §

24—.

The estimation approach was strait-forward. For mediator constructs, the sole predic-
tors were scientist component and environmental component, and therefore the regression

equation was as follows:

M= bmo + bmlE + bsz + bm3E2 + bm4ES + bmSSZ +e

(N)

where “M” represents the mediation variable, and “E” and “S” are environmental and scien-
tist components for different fit contents. The higher order terms were included along with
first-order terms to determine whether the effects of scientist and environmental component

can be interpreted as a fit effect, as described later.

For outcomes, the regression equation alternatively included the mediator (equation x),
or the mediator as well as scientist and environmental components as well as mediator

(equation x), as shown below:
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O=boo+b01M+e
©)
O = boo + bolE + bozs + b03E2 + bo4ES + bossz + boeM +e

©)

where “O” refers to the outcome variable. Results from Equations N-O” are used to obtain
path coefficients for my model. For predictors represented as single variables —such as or-
ganizational identification — contextual performance —standardized regression coefficients
for the variables were used as path coefficients (Pedhazur, 1982). For scientist and environ-
mental components —which were represented by the five terms E, S, E2, ES, and S*— a path
coefficient is obtained by treating the five terms as a block variable (Heise, 1972; Igra, 1979),
thus estimating a block recursive model. This approach is not new for the PE fit stream, as
shown by Edward and Cable’s study on individual-organization value congruence (Edwards
& Cable, 2009). A block variable is a weighted linear composite of the variables that consti-
tute the block, in which the weights are the estimated regression coefficients for the variables
in the block. The five quadratic terms are then replaced with the block variable, the regres-
sion equation is re-estimated, and the standardized coefficient on the block variable serves as
a path coefficient. As shown by Igra (1979) the coefficients on the other predictors in the
equation are unaffected, and the variance explained by the equation using the block variable
is identical to that explained by the equation using the original quadratic terms, given that
the block variable is computed from the coefficient estimates for the quadratic terms them-

selves.

The path coefficients obtained from these procedures are used to assess the direct, indi-
rect, and total effects associated with my model, allowing to determine the extent to which
each of the mediators carried the effects of individual and organizational values on the out-
comes. The indirect and total effects involved products of path coefficients, which we tested
using bias-corrected confidence intervals constructed from estimates based on 10,000 boot-

strap samples (Efron & Tibshirani, 1993).

Cluster Analysis
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One of the objective of this study is the identification of patterns of fit-misfit condition at the
individual level. The related empirical problem concerns the formation of group of scientists
which exhibit high internal —i.e., within cluster — homogeneity and high external —i.e., be-
tween clusters — heterogeneity based on selected characteristics. To this end I emploied clus-
ter analysis, a multivariate technique whose primary purpose is to group units or objects
based on the characteristics they possess. As highlighted in the literature (Hair et al., 2006)
cluster analyze may serves different goals, as data simplification —i.e., developing a simpli-
tied perspective by growing observations for further analysis —, relationship identification —
i.e., revealing the relationships among observations —, or hypothesis testing —i.e., the em-
pirical test of an existing typology —. In this study I used cluster analysis with the explora-
tory purpose to form a taxonomy —i.e, a typology that is grounded in empirical evidences —.
Cluster analysis techniques is not new in the field of fit research as evidenced by the number
of work that apply this technique (Bailetti & Callahan, 1993; Baker & Cullen, 1993; Burgers,
Hill, & Kim, 1993; Doty et al., 1993; Drazin & Kazanjian, 1993; Drazin & Vandeven, 1986;
Ketchen, Thomas, & Snow, 1993; Markovsky, Skvoretz, Willer, Lovaglia, & Erger, 1993;
Meyer, Tsui, & Hinings, 1993) or underscore its merit (Drazin, Glynn, & Kazanjian, 2000;
Gresov & Drazin, 1997).

Cluster variates are represented by fit variables, that are SW-, SS-, §J- and SO-fit. In
order to form “fit scores” scientist components were subtracted from environmental compo-
nents for each relevant dimension of the environment. When fit involved more contents —
e.g., SJ touching decision autonomy, centralization of decision activities, and scientific in-
ducements — scores were averaged. Before conducting clustering procedures two data trans-
formations were applied. First, difference scores were standardized before similarities be-
tween units were determined. The basic rational to use standardized scores in place of abso-
lute values is that similarity measures are quite sensitive to differing scales of magnitudes
among the variables (Hair et al., 2006). In general variables with larger dispersion have more
impact on the final similarity value. Second, outliers in the sample were dropped, so as to
avoid distortion in the actual structure of clusters and preserve representativeness of cluster
structure in the population of origin. Once determined distances, units were grouped draw-
ing on agglomerative hierarchical clustering, according to which each unit starts out as its
own cluster, and results at an earlier stage are always nested within the results at a later stage
creating a sort tree graph. The empirical strategy surrounding the cluster analysis is depicted

in Figure 4.4.
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Figure 4.4 - Empirical Strategy Underlying Cluster Analysis

Assessment of Similarity among Units via
Euclidean Distance

Cluster Formation Through Agglomerative
Hierarchical Cluster

Assessment of Statistical Validity by Comparing
of Alternative Clusterization Alghoritms

Assessment of Internal Validity by Profile
Analysis

Assessment of Criterion Validity by Contrasting
Clusters along a Series of conceptually-Related
Variables
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CHAPTER 5

Results

This chapter deals with empirical evidences of the dissertation study. First, I present descrip-
tive statistics on scientist-environment fit, so as tot highlight the relationship among different
institutional logics that are present in science-based firms. Second, I report results concerning
the influence of scientist-environment fit on performance and knowledge transfer —see the
conceptual model depicted in Figure 3.2—. Third, I report evidences relating scientist envi-
ronment fit to boundary-spanning role stressors —see the conceptual model depicted in Fig-
ure 3.3—. Finally, I report evidences on complex patterns of scientist-environment fit, assum-

ing a within person approach.

5.1 - Descriptives Evidences on Scientist-Environment Fit

Table 5.1 presents means, standard deviations, coefficients of variation and ranges of varia-
tion for scientist and environmental components. The variable means and standard devia-
tions indicated good dispersion and little evidence of floor or ceiling effects. Furthermore,
coefficients of variation highlighted that standard deviation accounts for a remarkable por-
tion of the variable mean, ranging from 18% — taste for science at scientist level — to 35% —
centralization of decision activities at job level. It is important to note that variables at the
environment level varied as much as variables concerning the individual level. This sug-
gested that “fit” in this study reflects actual interactions of individual level and environ-
mental level attributes rather than individual differences only. Furthermore, variation in en-
vironment level attributes may be attributable to two sources: (i) differences in scientists’
perceptions about the environment; and (ii) actual differences of the environment —in that
observations come from distinct companies, and scientists operate in relatively independent

workgroups across the world —.
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Table 5.1 - Descriptive Statistics

Level of the Environment Content of Fit Mean Std.Dev. Coef.Var. Max-Min
Workgroup Taste for Science

Environment (E) 3.49 0.73 20.80 3.40

Scientist (S) 3.85 0.72 18.60 3.60

Difference of Components (E-S) -0.36 0.69 - 3.80

Supervisor Knowledge Acquisition Tension

Environment (E) 3.05 0.72 23.76 3.83

Scientist (S) 3.64 0.70 19.29 3.83

Difference of Components (E-S) -0.60 0.64 - 3.50
Knowledge Enhancement Tension

Environment (E) 3.70 0.78 21.17 4.00

Scientist (S) 3.79 0.77 20.35 4.00

Difference of Components (E-S) -0.09 0.64 - 433

Job Scientific Inducements

Environment (E) 2.49 0.73 29.17 4.00

Scientist (S) 3.40 0.83 24.54 3.80

Difference of Components (E-S) -0.90 0.85 - 5.20
Decision Autonomy

Environment (E) 2.44 0.82 33.53 3.40

Scientist (S) 3.18 0.81 25.50 4.00

Difference of Components (E-S) -0.74 0.74 - 4.20
Formalization of Decision Activities

Environment (E) 2.40 0.94 39.30 4.00

Scientist (S) 2.80 0.92 32.66 4.00

Difference of Components (E-S) -0.40 0.94 - 5.75

Organization Altruism

Environment (E) 3.89 0.83 21.45 4.00

Scientist (S) 3.60 0.83 22.99 4.00

Difference of Components (E-S) -0.29 0.90 - 6.33
Economic Achievements

Environment (E) 3.96 0.60 15.26 3.00

Scientist (S) 3.05 0.83 27.38 4.00

Difference of Components (E-S) -0.91 1.09 - 6.67
Prestige

Environment (E) 3.58 0.73 20.27 3.33

Scientist (S) 3.56 0.72 20.36 3.67

Difference of Components (E-S) -0.03 0.96 - 6.00
Security

Environment (E) 3.88 0.84 21.63 3.67

Scientist (S) 3.17 0.93 29.24 4.00

Difference of Components (E-S) -0.71 1.16 - 7.00

N=264
Scales range from 1 to 5; Scientist-Workgroup fit and Scientist-Organization are expressed in terms of "importance”

(individual Vs. perceived at the level of the environment); Scientists-Supervisor and Scientists-Job fit are expressed
in terms of "amount" (actual Vs. desired amount).
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For scientist-workgroup fit, the individual component exceeded —on average — the
environmental level one, meaning that average scientist perceives colleagues in the work-
group to have a lower taste for science —that is, engaging in puzzling problems, contributing
to the advancement of the scientific knowledge, participating in the epistemic community —.
Figure 5.1 depicts the distribution of scientists’ taste for science and workgroup’s taste for
science. The importance of taste for science for the workgroup —measured as individual per-
ceptions — is reported along the x axis. The taste for science at individual level is reported
along the y axis. The figure accounts of the distribution of each variable —the two histo-
grams positioned on the bottom-right and top-left of the figure— and the joint distribution of
the variables as well —the scatter diagram —. A line runs along the X,Y plan to indicate the
congruence among workgroup and scientist level components. Deviations from this line can
be interpreted as deviations from a condition of fit. In comparison to workgroup level, indi-
vidual taste for science was markedly asymmetric, in that a large number of units concen-
trated on the upper tail of the distribution (3.5 and above). Conversely the distribution of the
workgroup level construct was homogenous and the concentration in the upper tail was
modest. The joint distribution indicated that scientist who attributed high levels of taste for
science to their workgroup, had in turn high levels of taste for science. The opposite was not
verified. A cluster of units concentrated on the bottom-right of the figure, suggesting that a
considerable number of scientists with high taste for science perceive to be situated in work-
groups with low taste for science. Coherently deviations from “fit” were primarily negative

in signs.
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Figure 5.1 - Scientist-Workgroup Fit
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Figure 5.2a depicts the distribution of scientists” and supervisors” tension toward en-
hancing knowledge embedded in the workgroup. Results indicated that scientist and super-
visor level distributions did not markedly differ —in both cases a negative skewness
emerged —. Furthermore, both negative deviations — the situation where supervisor claims
exceed scientists preference to work on ideas which reinforce a given knowledge set— and
positive deviations — the opposite situation — can be observed. This result was confirmed by
statistics of scientist- and supervisor level variables,that have a very similar average value
(respectively 3.79 and 3.70), and similar dispersion as well (.19 Vs. .24 if coefficients of varia-
tion are considered). Figure 5.2b depicts the distribution of variables concerning the tension
toward the acquisition of knowledge —that is, the production of knowledge that signifi-
cantly departs from the existing body of scientific and technical skills in the workgroup —.
The histogram suggests that scientist- and supervisor level variables followed a normal dis-
tribution. As far as the joint distribution, two striking features emerged. First, deviations
from fit conditions were mainly negative, meaning that scientists’ claims to work on knowl-
edge acquisition projects go beyond supervisors claims for this kind of project. The second
feature is that deviations tended to be small in terms of magnitude for a considerable num-

ber of units in the sample —the 50« percentile is about .40 —
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Figure 5.2a - Scientist-Supervisor Fit: Knowledge Enhancement
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Figure 5.2b - Scientist-Supervisor Fit: Knowledge Acquisition
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Figure 5.3a depicts the distribution concerning the decision autonomy of scientists. Sci-
entists’ claims for autonomy had a uniform distribution, with a considerable range of varia-
tion. Perceived autonomy provided by the job was skewed, with a positive asymmetry. The
joint distribution underscored that scientists claims for autonomy exceeded autonomy
granted by job characteristics. Moreover, negative deviations from fit conditions occurred
across different levels of scientist claims for decision autonomy. Figure 5.3b depicts the dis-
tribution concerning formalization of decision activities. Scientists” claims for formalization
(or absence of formalization) of decision activities had a moderate positive asymmetry. Con-
versely, actual centralization was markedly skewed, showing a concentration on the lower
tail. The joint distribution of scientist and job level variables underscored the huge variation
of fit-misfit conditions. Both negative and positive deviations were present, and, moreover,
occured across different absolute levels of components. This result challenges the idea that
scientists homogeneously adopt socially-derived organizing templates, concerning, for ex-
ample, formalization of decision activities. Figure 5.3c depicts the distribution of scientific
inducements required by scientists and scientific inducements provided by the job. The dis-
tribution of scientists” claims for provision of scientific inducements presented a moderate
negative asymmetry. Conversely, the actual scientific inducements provided by the job re-
sulted in a asymmetric distribution, with a concentration on the lower tail. The joint distribu-
tion revealed that deviations from “fit” tend to locate at low-moderate levels of actual scien-
tific inducements. Just a few units had a positive deviation from fit — that is the case where

scientific inducements provided by the job exceed scientists’ claims —.
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Figure 5.3a - Scientist-Job Fit: Decision Autonomy
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Figure 5.3b - Scientist-Job Fit: Centralization of Decision Activities
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Figure 5.3c - Scientist-Job Fit: Scientific Inducements
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Figures from 5.4a to 5.4d depict distributions of scientist and organizational higher
level values. Figure 5.4a indicates that scientist and organizational level importance of altru-
ism —i.e., the importance of contributing to society through discovery and innovation— had
a a very similar distribution, with a moderate negative asymmetry. The joint distribution
highlighted that deviations from fit line can be positive —the importance of altruism is lower
for scientist than the organization— and negative — the importance of altruism is higher for
scientists than the organization— as well. Figure 5.4b concerns the distribution of scientists’
and organization importance of economic achievements. The scientist level distribution had
a moderate negative asymmetry, while organizational level scores were homogeneously dis-
tributed across the range of the scale. The exam of the joint distribution indicated the pre-
dominance of negative deviations —that are situations in which scientists consider economic
inducements more important than their organizations— on positive ones. Figure 5.4c depicts
the distribution of prestige importance. The univariate distribution at individual and organ-
izational level were quite similar in this case, and followed a normal distribution. The scatter
plot indicates the presence of negative deviations —the importance of prestige is greater for
scientists than for the organization— and positive deviations as well. A striking feature of the
distribution was that positive and negative deviations simultaneously occurred for a given
level of organisational value, and this, in turn, suggested a certain heterogeneity of scientists
in terms of prestige importance. Figure 5.4d concerns the distribution of security importance
for scientists and the organization. The distribution at scientist level presented an accentu-
ated negative asymmetry, while the organizational level distribution presented a normal
shape. The joint distribution highlighted that negative deviations —a situation in which im-
portance of security is greater for scientist than for the organization — predominate positive

ones. Moreover negative deviations spanned across different levels of organizational scores.
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Figure 5.4a - Scientist-Organization Fit: Altruism
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Figure 5.4b - Scientist-Organization Fit: Economic Achievements
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Figure 5.4¢c - Scientist-Organization Fit: Prestige
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Figure 5.4d — Scientist-Organization Fit: Security
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5.2 - Scientist-Environment Fit: Implications for Performance and Knowledge Transfer

In this paragraph I present the empirical evidences concerning influences of fit on scientist
level performance and knowledge transfer —see Figure 3.2—. Descriptive and bivariate sta-

tistics are first presented. Then results of multivariate analysis are reported.

Descriptive Statistics

Table 5.2 presents means, standard deviations and correlations for the measures used in the
conceptual model. Prior to these analyses, scientist and environment components were scale-
centered by subtracting the midpoint of the scale (Edwards, 1994). Reliability estimates for
measures were generally high (average .82). A confirmatory factor analysis of the 95 items
representing the 27 constructs listed in Table 5.2 indicate good fit, as evidenced by a com-
parative fit index (Bentler, 1990) of .91 and a root-mean-square error of approximation (Stei-
ger, 1990) of .02. Taken together, this evidence indicated that the measures were suitable for

my study.

The variable means and standard deviations indicated good dispersion and little evi-
dence of floor or ceiling effects. The correlations among variable that refer to different kinds
of fit were generally modest, with exceptions regarding correlations between SS fit and SJ fit.
Dimensions within the same kind of fit tended to be positively correlated, with coefficients
ranging from modest levels to around .60. Variables concerning social identities of scientists
were positively correlated, as would be expected from prior research. The correlation of
intra-workgroup and extra-workgroup knowledge transfer was positive but modest in
terms of magnitude. Project contribution and scientific performance were positively corre-
lated —the coefficient was above .63 —. Analogously, both project contribution and scientific
performance were positively correlated with contextual performance, but with a modest

magnitude.
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Test of Hypothesis Directly Relating Fit to Mediators and Outcomes

Results concerning my hypotheses relating fit conditions to the mediators and the mediators
to outcomes are reported in Tables 5.3, 5.4 and 5.5. Table 5.3 contains estimates of paths relat-
ing scientist and environmental attributes to the mediating variables —e.g., the path relating
SW fit to workgroup identification—. Tables 5.4 and 5.5 summarize results from response
surface analyses indicating whether the relationships for individual and organization values
reported in Table 5.3 satisfy the conditions for a fit effect. Finally, Table 5.6 contains paths that
directly relate scientist and environment components to outcomes —e.g, the path from SW fit
to contextual performance — and mediating variables to outcomes —e.g, the path from or-

ganizational identification to contextual performance —.

According to Edward and Parry’s approach (Edwards & Parry, 1993), the coefficients
achieved via polynomial regression —see Appendix B—were used to plot three-dimensional
surfaces in which scientist and environmental components were perpendicular horizontal
axes, and the dependent variable was the vertical axis. For each surface, contour lines are
drawn on the X,Y plane to help clarify the shape of the surface. The stationary point and
principal axes are also projected onto the X,Y plane, provided they lie within the range of the
component measures. Component measures are depicted in scale-centered form, that is, cen-
tered at their scale midpoints, so as to simplify certain calculations and facilitates the inter-
pretation of the coefficients on X and Y, which then represent the slope of the surface at the
center of the X,Y plane (Aiken, West, & Reno, 1991). On the floor of the figure are two con-
ceptual reference lines: (i) the fit line, along which individual and environmental compo-
nents are equal, and (ii) the misfit line, along scientist and environmental components di-
verge. As Edwards and Cable noted (2009), response surface analyses are sensitive to influen-
tial observations. To detect such observations, I screened results for each regression using
leverage, studentized residuals, and Cook’s D statistic as criteria. Cases that exceeded the
minimum cutoff on all three criteria (Bollen & Jackman, 1990) and were clearly discrepant on

plots that combined the criteria were dropped.
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As argued in the methodological section —see paragraph 4.6 —, the conditions which
surround a fit effect are stringent. Figure 5.5 depicts an idealized surface responses that mets
all three conditions surrounding fit effect. However, it would be misleading to conclude that
failure to support all three conditions rejects the hypothesized fit effect (Edwards, 2001; Ed-
wards & Parry, 1993). The first condition, which requires downward curvature along the mis-
fit line, is necessary to claim support for a value fit effect. The second condition ensures that
the dependent variable is maximized when individual and organizational values are congru-
ent, but failure to support this condition does not necessarily preclude a value fit effect. Fi-
nally, if the third condition is rejected, meaning the height of the surface varies along the fit
line, but the first two conditions are met, then support can be inferred for a value fit effect
with the caveat that the maximum value of the outcome depends on whether individual and

organizational values are low or high.

Figure 5.5 - An Idealized Surface Response

Z -Outcome

Y - Person

X — Environment

These conditions are prioritized using Edward and Cables” approach (Edwards & Ca-

ble, 2009): if the first and second conditions were met, then support for a value fit effect was
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inferred (Edwards, 2007). If the first condition was met, but the second condition was not, I
examined how the ridge deviated from the fit line by examining the slope and intercept of
the first principal axis (Edwards & Parry, 1993). These tests determined whether a fit effect
was obtained at particular levels of individual and organizational values. The third condition
was tested to assess deviation from the idealized surface, but failure to support this condi-
tion was not considered grounds to reject a value fit hypothesis. Table 5.4 reports key fea-
tures of the surface response model. Table 5.5 summarizes the test of conditions for each sci-
entist- and environmental-component. Test of hypothesis are based on asymptotically de-

rived standard errors based on 10.000 bootstrapped samples.
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Table 5.5- Test of Conditions for Value Congruence

Conditions on
Surface Shape

Path Fit content Congruence Effect
(1 > [
Scientist-Workgroup Fit — Workgroup Identification Taste for Science Ho * Ho s Ho e
Scientist-Workgroup Fit — Scientific Performance Taste for Science Ho+ Ho s Ho e
Scientist-Workgroup Fit = Project Contribution Taste for Science Ho+ v Ho -
Scientist-Supervisor Fit — Scientific Performance Knowledge Enhancement Tension v v Ho * v
Knowledge Acquisition Tension Ho *
Scientist-Supervisor Fit — Project Contribution Knowledge Enhancement Tension Ho ¢ Ho s Hop ¢
Knowledge Acquisition Tension v v Ho * v
Scientist-Supervisor Fit — Contextual Performance Knowledge Enhancement Tension v Ho «= Ho e v
Knowledge Acquisition Tension Ho+ Ho+ v
Scientist-Job Fit — Scientific Performance Scientist's Decision Autonomy Ho o Ho » v
Centralization of Decision Activities v v v v
Scientific Incentives v v Ho
Scientist-Job Fit — Project Contribution Scientist's Decision Autonomy Ho = Ho e v
Centralization of Decision Activities ~ Hg «  Hp = Hp *
Scientific Incentives v v Ho * v
Scientist-Job Fit — Contextual Performance Scientist's Decision Autonomy Ho s Hy ssee v o
Centralization of Decision Activities ~ Hg = Ho +  Hp *
Scientific Incentives v v Ho o v
Scientist-Organization Fit — Organizational Identification ~ Altruism v v Hyoee v
Economic Achievements v Ho e Ho seee
Prestige v Ho *=  Ho seee v
Security v Ho o Ho oo
Scientist-Organization Fit — Contextual Performance Altruism v v Ho o v
Economic Achievements v Ho seee Ho seer
Prestige v v Hy oo v
Security v v v

N=264

Table entries indicate which of the three conditions for a value congruence effect were met. Condition 1 stipulates that the surface is curved downward
along the incongruence line, Condition 2 indicates that the ridge of the surface runs along the congruence line, and Condition 3 states that the surface
is flat along the congruence line. HO means that a condition was not met, in that the null hypothesis is rejected.

+p<0.1, +4p<0.05, +++p<0.01, ++++p<0.001
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Recall that Hypothesis 1 predicted that value fit would be positively correlated with
workgroup identification. As shown in Table 5.3, the path relating scientist and workgroup
taste for science to workgroup identification was statistically significant (p-value <..001). Ac-
cording to my conceptual model this path also equals the total effect of scientists and envi-
ronment attributes on workgroup identification. To determine whether the path from taste
for science to workgroup identification signified a value fit effect, I examined whether the
three conditions for fit were satisfied, as shown in Table 5.5. The first condition was not
filled, meaning that the surface was not curved downward along the misfit line. The second
condition was not met, indicating that the ridge of the surface deviated significantly from the
fit line — the statistical test is concordant with the estimated parameters of the principal axis,
reported in uppers section of Table 5.4. Analogously, the third condition was not met, sug-
gesting that workgroup identification vary along the line of fit. All in all, these results did not
give support for the hypothesized fit —see the far right column of Table 5.5 —. Figure 5.6a
depicts the surface response model that links taste for science at scientist- and workgroup
level to scientist’s identification with the workgroup. This surface has two local peaks posi-
tioned along the misfit line (Y=-X). Hypothesis 2 predicted the positive influence of SW fit —
on task performance —e.g., scientific performance and project contribution —. Conversely,
competing hypothesis 2" predicted a negative influence of SW fit on task performance. Ac-
cording to inferential tests, taste for science at individual-and workgroup level did not influ-
ence scientific performance of scientists. Conversely, taste for science exerted a statistically
significant effect (p-value < .10) on scientist’s project contribution. The evaluation of proper-
ties of the surface led to refuse all three conditions for fit effect. As shown in Figure 5.6c the
surface was not curved downward along the misfit line —on the contrary two local peaks
were localized along the misfit line—. The second condition was not met, indicating that the
ridge of the surface deviated significantly from the fit line. The null hypothesis related to the
third condition was also refused, indicating that height of the surface did vary along the fit

line.
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Figure 5.6 - Surface Response Relating SW Fit to Workgroup Identification and task Performance
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Hypothesis 3 stated that SS would be positively correlated with task performance of
scientists. As shown in Table 5.3, the path relating scientist and supervisor components was
statistically significant (p-value <..001) (p-value < .001) for both fit contents — tension toward
knowledge enhancement and tension toward knowledge acquisition—, as shown in the
middle section of Table 5.3. Figures 5.7a and 5.7b illustrate how scientist- and supervisor ten-
sion toward acquisition and enhancement of knowledge related to scientist’s scientific per-
formance. The evaluation of surfaces indicated moderate support of a fit effect — see the up-
per section of Table 5.5—. The first condition was met, indicating that both surfaces were
curved downward along the misfit line. The second condition was also met. The location of
the ridge indicates that scientific performance is maximized by tension toward knowledge
production when scientist and supervisor tensions are congruent as evidenced by the point
at which the first principal axis (i.e., the solid line running diagonally across the floor of the
surface) crosses the fit line. The third condition was not met because of the positive slope of
the surface along the fit line. This positive slope means that, overall, scientific performance
was higher when scientist and supervisor tension toward knowledge production were both
high than when both were low. As shown in Table 5.5 I also averaged the coefficient esti-
mates for the five quadratic terms across the two fit contents —see the far right column of
Table 5.5—. The results of these analyses are summarized in the far right column of Table 3.
Hypothesis 3b —referring to SS fit influence on scientist’s project contribution — received
strong support (p-value < .001 for fit on knowledge enhancement, while p-values < .0001 for
fit on knowledge acquisition). However, the shape of the surface substantially varied across
the content of fit. As can be seen in Figure 5.7c knowledge acquisition tension of scientist and
supervisor jointly affect scientist’s project contribution. Th evaluation of the surface high-
lighted that conditions for fit effect hold. The first condition was met, indicating the down-
ward curvature of the surface along the misfit line. The second condition received partial
support due to the shift and slight rotation of the ridge off the fit line — the slope on the c.
The third condition was not fulfilled, in that the slope of the surface along the fit line was
positive. Figure 5.7d depicts the surface relating scientist and supervisors tension toward
knowledge enhancement to individual project contribution. Nor of the three conditions for a

fit effect were satisfied.
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Figure 5.7 - Surface Response Relating SS Fit to task Task Performance
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Figure 5.7 - Surface Response Relating SS Fit to task Task Performance
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Hypothesis 4 stated that SS fit would be positively correlated with contextual perform-
ance of scientists. The middle section of Table 5.3 shows that scientist and supervisor claims
for knowledge production were related to contextual performance —for both knowledge ac-
quisition tension and knowledge enhancement tension—. Figure 5.7e depicts the relation
among scientist and supervisor knowledge acquisition tension and contextual performance
at the individual level. The evaluation of the surface indicates that fit effect did not operate in
this case. The first condition did not hold, suggesting that surface was not downward curved
off the fit line. At the same time, the second condition was not verified, suggesting that the
ridge of the surface significantly deviated from the fit line —this was evident from the pa-
rameters of the first principal axes reported in Table 5.4 —. Conversely, the third condition
was filled in that the slope along the fit line was not significantly different from zero. Figure
5.7t depicts the surface that relates scientist and supervisor knowledge enhancement tension
to contextual performance. The hypothesized fit effect received little support. The shape of
the surface was inconsistent with both condition 2 and 3 as well. The ridge of the surface is
markedly rotated respect to the fit line and the height of the surface substantially varied
along the misfit line. Conversely, the first condition was filled, indicating that the expected
contextual performance is lower when scientist and supervisor claim’s for knowledge pro-

duction diverge.
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Figure 5.7 - Surface Response Relating SS Fit to task Contextual Performance
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Hypothesis 5, stated that SJ fit would be positively correlated with task performance.
As shown in the middle section of Table 5.3 the joint influence of scientist and job level fea-
tures is statistically significant and robust across different content of fit —recall that indi-
viduals are compared to their job along actual Vs. desired decision autonomy, actual Vs. de-
sired formalization of decision activities, actual Vs. desired scientific inducements—. Figure
5.8a relates scientist’s claims for decision autonomy, autonomy provided by the job and sci-
entist’s scientific performance. Though the joint impact was statistically significant (p-value
<.005), evidences did not support the existence of a fit effect. The surface is curved upward
at low levels of scientist’s claims for autonomy and high levels of autonomy provided by the
job. The second condition was not met, suggesting that the ridge significantly deviated from
the fit line. Conversely, the third condition was filled, as confirmed by slope of the surface
along the misfit line. Figure 5.8b that relates scientist’s claims for formalization of decision
activities, formalization provided by the job and scientific performance. As shown in the
middle section of Table 5.3 the join impact of scientist and job level decision formalization is
statistically significant (p <.005). The evaluation of the surface offered moderate support of a
tit effect. Scientific performance is maximized when scientist and job elements are both high,
but the ridge of the slope increases along the fit line. Moreover the surface is curved down-
ward only when scientist and job elements are both high, thus violating the second condition
for fit. Figure 5.8c relates claims for scientific inducements provision, actual scientific in-
ducements and scientific performance. The joint impact was statistically significant (p-value
<.001), and consistent with the fit hypothesis. Evidences support the first condition, stating
that the surface was curve downward off the fit line. The second condition was also met, in-
dicating that the ridge of the surface did not deviate significantly from the ideal condition,
where the principal axis runs along the fit line. Conversely, the third condition was not veri-
fied — as evident by the visual inspection the height of the surface varied alone the fit line,
meaning that the joint impact of scientist and job level components vary according to the ab-
solute levels of the components —. Figure 5.8d depicts the surface linking scientist’s claims
for decision autonomy, decision autonomy provided by the job and scientist’s project contri-
bution. The joint impact was statistically significant (p-value <.05), as shown in the lower
section of Table 5.3. Figure 5.8e depicts the underlying surface, whose shape is inconstant
with the hypothesized fit effect. The surface has two local peaks corresponding to high indi-
vidual level - low environmental level and low individual level - high environmental level.
Moreover the ridge of the surface is shifted and rotated respect to the principal axis. The
height of the surfaces did not change significantly along the fit line, but this was irrelevant
given that other conditions were not met. Figure 5.8f relates scientist’s claim for formalizaton

of decision activities, formalization characterizing the job and scientist’s project contribution.
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Though the joint impact was statistically significant (p-value < .05), the evaluation of the sur-
face indicated that conditions for fit effect were not met —see the lower section of Table 5.7
—. The surface has a single peak at moderate levels of scientist and job formalization. The
second condition was also violated —as evident in Figure 5.8f the ridge of the surface re-
sulted in a shift and rotation from the fit line —. Finally, the third condition was violated,
since the height of the surface markedly varied along the fit line. Figure 5.8g relates scien-
tist’s claim for scientific inducements and scientific inducements provided by the job. The
joint impact of scientist and job level components was statistically significant (p-value < .01)
and resulted in a fit effect. Test of conditions reported in the lower section of Table 5.4 indi-
cated the surface has a downward curvature off the fit line —thus the first condition was
achieved —, the ridge did not deviate in a significant way from the fit line —that is the sec-
ond condition —. The third condition was not fill, indicating that the height of the surface
was not constant along the fit line. However, this is not sufficient condition to reject the exis-

tence of a fit effect.
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Figure 5.8 - Surface Response Relating SJ Fit to Task Performance
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Hypothesis 6 stated that SJ fit would positively influence the contextual performance
of scientists. As shown in the lower section of Table 5.3 the joint impact of scientist and job
level omponents was statistically significant across different fit contents (p-values are lower
than .001). Figure 5.8g relates scientist’s claim for decisional autonomy, decision autonomy
granted by job and contextual performance. The evaluation of the surface indicated that the
impact did not result in a fit effect. Two local peaks emerged off the fit line, thus violating the
tirst condition of downward curvature. The second condition —referring to the principal
axis— was also violated, as evident in estimated parameters —see Table 5.4 —. The third
condition was filled, meaning the expected contextual performance did not vary when the
scientist and job level are congruent, independently to absolute levels of components. Figure
5.8h depicts the relation between scientist’s claims for formalization of decision activities,
formalization implied by job level features and contextual performance. The joint impact did
not result in a fit effect. The surface has two local peaks corresponding to high individual
level - low environmental level and low individual level - high environmental level. Moreo-
ver the ridge of the surface was shifted and rotated respect to the principal axis. Finally, the
height of the surface did not change significantly along the fit line —but this was irrelevant
given that other conditions were not met—. Figure 5.8i relates scientist’s claim for scientific
inducements, scientific inducements granted by the job and contextual performance. The hy-
pothesized fit effect received moderate support. Contextual performance was maximized
when scientific inducements provided by the job are high, and scientist’s claim were very
high or very low. On the other hand the expected performance was higher on the fit line
when scientific inducements were low to moderate. The second condition was violated, as
evident in parameters of the first principal axis —see the lower section of Table 5.4 —.The

third condition was not met, meaning the slope of the surface raises along the fit line.
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Figure 5.8 - Surface Response Relating SJ Fit to Contextual Performance
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Hypothesis 7 stated that SO fit would positively influence organizational identification
of scientists. As shown in the lower section of Table 5.4 the joint impact of scientist and or-
ganizational values on organizational identification is statistically significant (p-values are
lower than .001) and robust across different fit contents —recall that individuals are com-
pared to their organizations along altruism, economic achievements, prestige and security —.
Figure 5.9a relates scientist and organization importance of altruism as a value, and organ-
izational identification. The fit effect received support in this case. The surface is —symmet-
rically — curved downward off the fit line —condition 1—. Moreover, the ridge of the surface
did not significantly deviate from the fit line, indicating the presence of a series of single
peaks are associated to a given value of scientist or organization components. The third con-
dition, regarding the height of the surface along the fit line, was not met —see the lower sec-
tion of Table 5.4 —. This was also evident by the slope of the surface along the principal axis
an the fit line as well. According to my rule this violation did not lead to reject the presence
of a fit effect relating altruism value to scientist’s organizational identification. Figure 5.9b
relates scientist and organization importance of economic achievements to organizational
identification. The fit hypothesis received moderate support in this case. The first condition
was filled, meaning the surface is curved downward off the fit line. The second and third
condition were not. The principal axis significantly resulted in a shift and rotation respect to
the fit line, as confirmed by the intercept and slope —see the lower section of Table 5.4 —.
Moreover, organizational identification was maximized only when scientist and organization
economic achievements were both high. Figure5.9c¢ illustrates the relation among scientist’s
importance of prestige, importance of prestige for the organization and organizational identi-
fication. The evaluation of the surface provided little empirical support for the existence of a
tit effect. Organizational identification rapidly grows when scientist and organization com-
ponents are high. The ridge of the surface was shifted and rotated respect to the fit line —as
confirmed by the estimates of the first principal axis, report in the lower section of Table
5.4 —. The third condition concerning the slope of the surface along the fit line was obviously
rejected. Figure 5.9d relates security to organizational identification. The hypothesis that joint
impact of scientist and organization operate through fit effect received moderate support.
The first condition was met, indicating that the surface is downward curved off the fit line.
The second condition was not supported in that the first principal axis experimented a
marked rotation respect to the fit line. The third condition was not met, indicating the height

of the surface significantly varied along the fit line.
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Figure 5.9 - Surface Response Relating SO Fit to Organizational Identification
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Hypothesis 8 stated that SO fit would positively influence contextual performance of
scientists. As shown in the lower section of Table 5.4 the joint impact of scientist and organ-
izational values is statistically significant (p-values are lower than .001). Figure 5.9e links al-
truism as a value to organizational identification. The evaluation of the surface confirmed the
hypothesized fit effect. The curvature of the surface is consistent with condition 1, as con-
firmed by the fact that organizational identification presents a single peak for each value of
scientist/ environment component. The second condition —concerning the ridge of the sur-
face — was filled indicating that the principal axis did not significantly deviate from the first
principal axis. The third condition was not met, indicating a variation in the height of the
surface along the fit line —as remarked this was not a necessary condition to refuse the fit
hypothesis —. The relation among economic achievements importance and contextual per-
formance is depicted in Figure 5.9f. The fit effect was rejected in this case. Contextual per-
formance is maximized when scientists consider economic achievements important, disre-
garding the absolute level of the organization component. Figure 5.9g deals with the relation
among prestige as a value and contextual performance. The fit effect in this case received
moderate support. The first condition was satisfied —however p-value was near to critical
threshold of .10—, indicating a downward curvature of the surface off the fit line. The second
condition was also filled —also in this case p-value was near to critical threshold of .10—,
suggesting that the first principal axis significantly deviated from the fit line. Finally, Figure
5.9h relates security to contextual performance. The hypothesized fit effect received strong
support —see the lower section of Table 5.4 —. All three conditions were satisfied. Given the
level of scientist/organization component, organizational identification reach a peak along
the fit line. Furthermore, the ridge of the surface did not significantly deviate from the fit
line. The third condition was also met, indicating that the height of the height of the surface
did not vary significantly along the fit line — the slope of the surface along the fit line rein-

forced the result of the inferential test—.
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Figure 5.9 - Surface Response Relating SO Fit to Contextual Performance
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Test of Hypothesis Indirectly Relating Fit to Mediators and Outcomes

Results for hypotheses indirectly relating fit to outcomes and the mediators to outcomes are
reported in Table 5.6. Hypothesis 9 predicted that workgroup identification would be nega-
tively correlated with scientist’s contextual performance. As shown in the upper section of
Table 5.6, the path from workgroup identification was positive and statistically significant (p-
value <.01). Taking into account the paths relating SW fit to contextual performance transfer
yields the direct, indirect and total effects reported in the lower section of Table 5.6. Results
indicated that SW fit transfer was positively related to contextual performance, even when
the indirect effects relating was considered. Hypotheses 10 stated that organizational identi-
fication would be positively correlated with contextual performance. As shown in the lower
section of Table 5.6, this hypothesis received strong empirical support (p-value <.0001)Hy-
potheses 11 predicted that workgroup identification would be positively related to intra-
workgroup knowledge transfer. As shown in the upper section of Table 5.6, the path from
workgroup identification to intra-workgroup knowledge transfer was positive and statisti-
cally significant (p-value <.001). Moreover, estimates indicated that workgroup identifica-
tion transmitted around the 25% percent of the effect of SW fit on intra-group knowledge
transfer.. Hypothesis 12 predicted that organizational identification would be positively cor-
related with extra-workgroup knowledge transfer. This hypothesis received moderate em-
pirical support (p-values < .05), as shown in the lower section of Table 5.6. Hypothesis 13
stated that workgroup identification would be negatively correlated with extra-workgroup
knowledge transfer. This hypothesis did not found empirical support, as shown in the upper
section of Table 5.6. Finally, Hypothesis 14 stated that organizational identification would be
positively correlated with extra-workgroup knowledge transfer. This hypothesis was sup-

ported (p-value < .05) as shown in the middle section of Table 5.6.
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Integration of Results

I now step back from the individual hypothesis tests to integrate results in terms of the con-
ceptual model. To this end, I assembled the paths to summarize the degree of support for
each of the relationships in the model. This summary is captured by the model depicted in
Figure 5.10. For mediating variables — that is, workgroup identification, organizational iden-
tification and contextual performance —standardized regression coefficients for the variables
were used as path coefficients (Pedhazur, 1982). To illustrate how scientist and organizational
components related to mediators and outcome I reported the standardized coefficient on the
five quadratic terms included in polynomial regression. My conceptual model did not pre-
dict different effects for different facets of fit —e.g., SJ fit considers various aspects of fit, such
as decision autonomy, formalization of decision activities and provision of scientific induce-
ments —. Therefore, I averaged the coefficient estimates for the five quadratic terms across
the different facets of fit, testing each hypothesis once for each facet. Following previous con-
tributes (Edwards & Cable, 2009; Kristof-Brown & Stevens, 2001) I controlled Type I error,
using sequential Bonferroni procedure (Seaman, Levin, & Ser-lin, 1991). The probability lev-
els of tests of each hypothesis were listed in ascending order, and the first —i.e., smallest—
probability was multiplied by the total number of tests —e.g., three for SJ fit—. If that prob-
ability remained less than .05, the next probability level was multiplied by the number of re-
maining tests —e.g., two for SJ fit—. This procedure continued until all three probability lev-
els were corrected, and only the corrected probability levels that remained below .05 were

considered statistically significant.
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Figure 5.10 - Summary of Results for the Proposed Conceptual Model
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5.3 - Institutional Pluralism and Boundary Span Stressors

In this paragraph I present the empirical evidences concerning influences of fit on scientist
level performance and knowledge transfer activities —see Figure 3.3 —. Descriptive and bi-

variate statistics are first presented. Then results of multivariate analysis are reported.

Descriptive Statistics

Table 5.7 presents means, standard deviations and correlations for the measures used in the
conceptual model. Prior to these analyses, the measures of scientist and environment com-
ponents were scale-centered by subtracting the midpoint of the scale (Edwards, 1994). Reli-
ability estimates were generally high (average .85). The variable referring to desirability of a
dual ladder career was log-transformed, so as to attenuate the problem of non-normal distri-
bution. Reliability estimates were generally high (average .85). A confirmatory factor analysis

of the 86 items representing the 24 constructs listed in Table 5.7 indicate good fit, as evi-
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denced by a comparative fit index (Bentler, 1990) of .94 and a root-mean-square error of ap-
proximation (Steiger, 1990) of .03. Taken together, this evidence indicates that the measures

were suitable for our study:.

The variable means and standard deviations indicated good dispersion and little evi-
dence of floor or ceiling effects. As previously noted, correlations among variables that refer
to different kinds of fit were generally modest, with exceptions regarding correlations be-
tween SS fit with variables concerning SJ fit. Dimensions within the same kind of fit tended
to be positively correlated, with coefficients ranging from modest levels to around .60. Role
clarity and role conflict were positively correlated, as would be expected from prior research.
Furthermore, role ambiguity and role conflict were positively correlated with both turn over
intent —as reported in the previous literature — and orientation toward a dual ladder career
—on this point there is no empirical research —. Finally, the correlation between turn over

intent and desirability of a dual ladder career was positive.
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Test of Hypothesis Relating Fit Variables to Role Ambiguity and Role Conflict

Results concerning my hypotheses relating fit conditions to role ambiguity and role conflict
are reported in Tables 5.8, 5.9 and 5.10. Table 5.8 contains estimates of paths relating scientist
and environmental attributes to role ambiguity and role conflict—e.g., the path relating SW
fit to workgroup identification —. Tables 5.9 and 5.10 summarize results from response sur-
face analyses indicating whether the relationships for individual and organization values

reported in Table 5.3 satisfy the conditions for a fit effect.

As in the previous section of the work —where I tested the effect of fit performance,
and knowledge transfer —, the coefficients achieved through the set of polynomial regres-
sions were used to plot three-dimensional surfaces in which scientist and environmental fea-
tures were perpendicular horizontal axes, and the dependent variable was the vertical axis.
For each surface, contour lines are drawn on the X,Y plane to help clarify the shape of the
surface. The stationary point and principal axes are also projected onto the X,Y plane, pro-
vided they lie within the range of the component measures. Component measures are de-
picted in scale-centered form, that is, centered at their scale midpoints, so as to simplify cer-
tain calculations and facilitates the interpretation of the coefficients on X and Y, which then
represent the slope of the surface at the center of the X,Y plane (Aiken & West, 1991). Again,
on the floor of the figure there are two conceptual reference lines: (a) the fit line, along which
individual and organizational values are equal, and (b) the misfit line, along which individ-

ual and organizational values differ.

Also in this case, the conditions for a fit effect are prioritized using Edward and Cables’
approach (Edwards & Cable, 2009): if the first and second conditions were met, then support
for a value fit effect was inferred (Edwards, 2007). If the first condition was met, but the sec-
ond condition was not, I examined how the ridge deviated from the fit line by examining the
slope and intercept of the first principal axis (Edwards & Parry, 1993). These tests determined
whether a fit effect was obtained at particular levels of individual and organizational values.
The third condition was tested to assess deviation from the idealized surface, but failure to

support this condition was not considered grounds to reject a value fit hypothesis.
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Table 5.5- Test of Conditions for Value Congruence

Conditions on Surface

Path Fit content Shape Congruence Effect
(e [ B
Scientist-Workgroup Fit — Role Ambiguity Taste for Science Ho+  Hyoee v
Scientist-Workgroup Fit — Role Conflict Taste for Science Ho+ Ho -
Scientist-Supervisor Fit — Role Ambiguity Knowledge Enhancement Tension v v Ho see v
Knowledge Acquisition Tension v v Ho * v
Scientist-Supervisor Fit — Role Conflict Knowledge Enhancement Tension Ho = Ho e v
Knowledge Acquisition Tension v Ho e Hp
Scientist-Job Fit — Role Ambiguity Scientist's Decision Autonomy Ho o Hp ss¢ Hp o
Centralization of Decision Activities v v v v
Scientific Incentives v Ho o v
Scientist-Job Fit — Role Conflict Scientist's Decision Autonomy v Ho soo  Ho *
Centralization of Decision Activities v Ho soe=  Hp o
Scientific Incentives v Ho soe  Ho oeee
Scientist-Organization Fit — Role Ambiguity Altruism Hoe v Ho «
Economic Achievements Ho = Ho Ho «
Prestige v v v v
Security v Ho seoe  Ho eeee
Scientist-Organization Fit — Role Conflict Altruism Ho+  Ho s Ho e v
Economic Achigvements Ho o Ho e Ho eeee
Prestige v v Ho *
Security v v Ho
N=264

Table entries indicate which of the three conditions for a value congruence effect were met. Condition 1 stipulates that the surface is curved downward
along the incongruence line, Condition 2 indicates that the ridge of the surface runs along the congruence line, and Condition 3 states that the surface is
flat along the congruence line. HO means that a condition was not met, in that the null hypothesis is rejected.

+p<0.1, +4p<0.05, +++p<0.01, ++++p<0.001
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Hypothesis 1a and 1b stated that scientist-workgroup fit would be positively correlated
—respectively — with role ambiguity and role conflict. Table B5 —see “Appendix C” —, con-
tains standardized regression coefficients for the two polynomial regressions —one having
role ambiguity as dependent variable and the other having role conflict has dependent vari-
able—, as well as the variance explained by models. Results indicated that scientist and
workgroup’s taste for science explained a significant amount of variation of role ambiguity
(R-sq = .13) and role conflict as well (R-sq = .11). Estimates concerning the block variable —
reported in the upper section of Table 5.8 — confirmed that once aggregated scientist and
workgroup taste for science exerted a statistically significant influence on the dependent
variable (p-value < .01 when role ambiguity is regressed; p-value < .10 when role conflict is
regressed). Equations explaining role ambiguity and role conflict had corresponding surface
plot. Figures 5.11a illustrates how scientist and workgroup taste for science related to scien-
tist’s role ambiguity. The evaluation of the surface indicated no support for a fit effect —as
shown in the upper section of Table 5.10. The first condition was not met, indicating that sur-
face was curved downward along the misfit line. Analogously, it was not possible to fill the
second condition. The ridge of the surface significantly deviated from the fit line — this is
evident in the presence of two local peaks located at the opposite corners of the XY plan—.
The third condition was met, indicating that the height of the surface did not significantly
vary alone the fit line. Figure 5.11b related scientist and workgroup taste for science to role
conflict. Empirical evidence did not support a fit effect. The visual inspection indicated that
the surface was quite similar to the previous one relating taste for science to role ambiguity
— this was confirmed by the test of conditions reported in the upper section of Table 5.10.
Hypothesis 3b —referring to SS fit influence on scientist’s project contribution — received
strong support (p-value < .001 for fit on knowledge enhancement, while p-values < .0001 for

fit on knowledge acquisition).
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Figure 5.11 - Surface Response Relating SW Fit to Role Ambiguity and Role Conflict
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Hypothesis 2a and 2b stated that SS fit would be negatively correlated —respectively —
with role ambiguity and role conflict. Table B6 —see “Appendix C” —, contains standardized
regression coefficients for the set of polynomial regressions explaining role ambiguity and
role conflict, based on scientist and supervisor tension toward knowledge enhancement and
knowledge acquisition. The quadratic terms introduced in the regression resulted in signifi-
cant models (R-sq ranging from .12 to .23). As shown in the upper section of Table 5.8, scien-
tist and supervisor tension toward knowledge enhancement significantly affected role ambi-
guity (p-value <.001) and role conflict (p-value < .01). Analogously, scientist and supervisor
tension toward knowledge acquisition significantly affected role conflict (p-value < .01) and
role conflict (p-value < .01). Furthermore, coefficients associated to the block variables were
statistically significant (p-value <.001 when knowledge enhancement was considered; p-
value < .01 when knowledge acquisition was considered). Figures 5.12a and 5.12b illustrate
how scientist- and supervisor tension toward enhancement of knowledge related to scien-
tist’s role ambiguity. The evaluation of the surface depicted in Figure 5.12a supported the
hypothesized fit effect — see the upper section of Table 5.10 —. The first condition was met,
indicating that the surface was curved downward along the misfit line. The second condition
was also met, in that the location of the ridge indicates that role ambiguity was minimized
when scientist and supervisor tension toward knowledge enhancement were congruent —as
evidenced by the point at which the first principal axis crosses the fit line—. The third condi-
tion was not met because of the positive slope of the surface along the fit line. This positive
slope means that, overall, role ambiguity was lower when scientist and supervisor tension
toward knowledge production were both high than when both were low. Analogously, Fig-
ure 5.12b underscored that scientist and supervisor tension toward knowledge acquisition
affected role ambiguity according to fit effect. Test of conditions —reported in the middle
section of Table 5.10 — indicated that both first and recondition were met. Conversely, the
third condition was not filled, due to the slope of the surface that raised running the fit line.
The evaluation of the surface highlighted that conditions for fit effect hold. The first condi-
tion was met, indicating the downward curvature of the surface along the misfit line. The
second condition received partial support due to the shift and slight rotation of the ridge off
the fit line. The third condition was not fulfilled, in that the slope of the surface along the fit
line was positive. Figure 5.7d depicts the surface relating scientist and supervisors tension
toward knowledge enhancement to individual project contribution. Nor of the three condi-
tions for a fit effect were satisfied. Hypothesis 2b stated that SS fit would be negatively corre-
lated with role conflict. The polynomial regression based on the five quadratic firms ex-
plained a significant amount of the variation in role conflicts —as shown on the far right col-

umns of Table B6—. Furthermore the block variable —achieved as weighted linear combina-
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tion of the quadratic terms and their slopes — exerted a statistical significant effect, for both
enhancement of knowledge (p-value < .01) and acquisition of knowledge (p-value < .01).
Surfaces that related scientist and supervisors components to role conflict are depict in Fig-
ure 5.12c and 5.12d. Test of conditions on their parameters led to refuse the fit hypothesis.
For knowledge enhancement both the first and the second condition were violated —as
shown in the middle section of Table 5.10—. The visual inspection supported results of infer-
ential tests. The surface depicted in Figure 5.12c was not curved downward when scientist
tension for knowledge enhancement departed from the fit line, but supervisor tension for
knowledge enhancement was high. At the same time the first principal axis significantly de-
viated from the fit line. The third condition was satisfied, but it was not sufficient to support
the existence of a fit effect. The surface relating knowledge acquisition to role conflict did not
match the requirement for a fit effect. As shown in that middle section of Table 5.10, just the
first condition was met. The visual inspection of Figure 5.12d clearly highlighted that the first
principal axis was shifted respect the fit line. On top of this, the height of the surface mark-

edly varied along the first principal axis.
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Figure 5.12 - Surface Response Relating SS Fit to Role Ambiguity and Role Conflict
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Hypothesis 3a and 3b stated that SJ fit would be negatively correlated —respectively —
with role ambiguity and role conflict. Table B7 —see “Appendix B” —, contains standardized
regression coefficients for the set of polynomial regressions explaining role ambiguity and
role conflict, based on scientist’s organizing templates and job level features. The quadratic
terms introduced in the regression resulted in significant models (R-sq ranging from .14 to
.20).The pattern which emerged from empirical estimates was quite fragmented. Scientist’s
organizing templates and job features had a significant impact on role ambiguity —as shown
in the middle section of Table 5.8 p-value <.001 when decision autonomy serves as fit con-
tent, p-value < .01 for formalization of decision activities, while p-value < .001 for scientific
inducements —. However the joint impact of scientist and job components resulted in a fit
effect exclusively when scientific inducements were considered as a basis for fit. Figure 5.13a
related scientist claim for decision autonomy and decision autonomy provided by the job to
role ambiguity. Inferential tests led to reject all three conditions for fit effect. The ridge of the
surfaces increases while running the fit line, but role ambiguity is minimized when scientist
claim for decisional autonomy is low and decisional autonomy provided by the job is high.
Figure 5.13b concerned the relation among scientist claim for formalization of decision activi-
ties, formalization of decision activities provided by the job and role ambiguity. The evalua-
tion of surfaces indicated strong support of a fit effect — see the middle section of Table 5.10
—. The first condition was met, indicating that the surface was curved downward along the
misfit line. The second condition was also met. The location of the ridge indicated that role
ambiguity was minimized when scientist claims were congruent with formalization of deci-
sion activities implied by job level features —i.e., the firs line did not significantly deviated
from the fit line—. Analogously, the third condition was met, suggesting that slope of the
surface along the fit line was not significantly different from zero. Figure 5.13c related scien-
tist’s claims for scientific inducements, job provisions and role ambiguity. Inferential tests on
the parameters of the surface provided moderate support for the fit effect. The first condition
was met —but p-value for the related statistic was near to the critical threshold of .10—. The
second condition received partial support due to the shift and slight rotation of the ridge off
the fit line. The third condition was not fulfilled, in that the slope of the surface along the fit
line was positive. Based on hypothesis 3b SS fit would be negatively correlated with role con-
flict. The pattern that merged form empirical estimates did not support the existence of a fit
effect. Figure 5.13d related scientist claim for autonomy in decision activities, actual auton-
omy provided by the job and role conflict. The shape of the surface was inconsistent with a
fit effect —as shown in the lower section of Table 5.10 —. If the first condition was satisfied,
the ridge of the surface resulted in a marked rotation respect to the fit. Analogously, the third

condition was not satisfied due to the variation of the height of the surface at the fit line. Fig-
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ure 5.13b concerned the relation between scientist claim for formalization of decision activi-
ties, actual formalization implied by job features and role conflict. As for the previous sur-
face, just the first condition was met, suggesting the presence of a downward curvature off
the fit line —see the lower section of Table 5.10 —. Figure 5.13c, referred to scientific induce-

ments desired by scientists, scientific inducements provided by the job and their joint impact

on role conflict. Test of conditions indicated that the first condition was the only filled.
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Figure 5.13 - Surface Response Relating SJ Fit to Role Ambiguity and Role Conflict
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Hypothesis 4a and 4b stated that So fit would be negatively correlated —respectively —
with role ambiguity and role conflict. Table B8 —see “Appendix C” —, contains standardized
regression coefficients for the set of polynomial regressions explaining role ambiguity and
role conflict, based on scientist and organizational values. The quadratic terms introduced in
the regression resulted in significant models (R-sq ranging from .10 to .21). In spite of the
significance of the joint impact of scientist and organizational values —see the lower section
of Table 5.8 — the hypothesized fit effect received moderate support. Recall hypothesis 4a,
concerning the relation among values and role ambiguity. The evaluation of the surfaces re-
lated to different values, indicated that the conditions for fit did not hold for altruism, pres-
tige and security —see that lower section of Table 5.10 —. Conversely, the fit effect was sup-
ported when “prestige” served as a basis for fit. The first condition was met, indicating that
surface was curved downward along the misfit line. The second condition was also met. The
location of the ridge indicates that role ambiguity is minimized when scientist and organiza-
tional importance of “prestige” are congruent, as evidenced by the estimated parameters of
the first principal axis —see the lower section of Table 5.9 —. The third condition was also
met because slope of the surface along the fit line did not significantly differ from zero —see
the lower section of Table 5.9 —. Hypothesis 4b related values to role conflict. As shown in
Table 5.8 scientist and organizational values jointly affected role conflict, as evidenced by the
test on the block variables. In spite of this, conditions for fit effect were satisfied only when
prestige or security served as basis for fit —as shown in the lower section of Table 5.10—.
Outcomes of statistical tests were support by the visual inspection of the surfaces depicted in
Figure 5.14g and 5.14h. Conversely conditions for fit were not filled when altruism and eco-
nomic achievements have been taken into account. Related surfaces, depicted in Figure 5.14¢g
and 5.14h indicated in fact that role conflict was minimized off the fit line —this indicates the

violation of the first condition—.
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Figure 5.14 - Surface Response Relating SO Fit to Role Ambiguity and Role Conflict
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Test of Hypothesis Indirectly Relating Fit to Turn Over Intent and Dual Ladder

Results for hypotheses indirectly relating fit to outcomes and the mediators to outcomes are
reported in Table 5.11. Hypothesis 5 predicted that role ambiguity would be positively corre-
lated with scientist’s orientation toward a dual ladder career. Hypotheses 6 predicted that
role conflict would be positively correlated with orientation toward a dual ladder career. This
hypothesis received strong support as shown in the middle section of Table 5.11. Hypotheses
7 predicted that role ambiguity would be positively related to turnover intent. As shown in
the upper section of Table 5.11, the coefficient related to this was positive and statistically
significant (p-value < .001). Taking into account the paths relating fit variables to turn over
intent yields the direct, indirect and total effects reported in the Table 5.11. Hypothesis 8
stated that role conflict would be positively correlated with turn over intent. This hypothesis

did not found empirical support, as shown in the upper section of Table 5.11.

201



100" 0>deses 1 0"0>Tees ‘GO'0>des | '0>de

‘sisaylodAH=H ‘se|dwes paddessiooq 0“0} UO paseq SalewliSa WoJ) PaloniSu0d S|eAIalul 8USpIU0D PaldaLI0d-Selq Buisn paisel aiem Sjusiola0d yied Jo s1onpoid pajoAul Jey) S1oa)e [B10} pUe 108JIpul 8Y] *(1x8} 995)
Sw.a} olelpenb oAy Y} AJ0AUL JEY) S|GBIEA X0]q WOJ) PAJBLUNISS SJUSIDI800 PazipJepuels aie syjed pauiodas 8y} SuauodLiod JUSLUUOJIAUS PUE ISUSIDS 104 "SJUSIda09 yed Se pasn aiym Sjusiola0d uoissalbal pazipiepuels sa|qeliea ajbuls se pajuasaidal siojoipaid 104

¥9¢=N

8yl Ge'gl 1862 82°0¢
A we 220 e 1E0 we G20
+ 600 + €00 + 600 + 800
610 810 + 220 = 810

6EVL
120
v0'0
e €20

906
G20
¢00
we £2°0

v0'el
120

€00
» 810

00y iy
060 + [20
« ¢l0 e 11O
810 910

06'6¢
020
+ 900
* 710

wee /€0

(%) poveipaw st ey} Joayd au} Jo uoiiodoid
10043 [eloL
(AunBiguwy 8j0y) 10043 10811pU|
10843 108110
Jusjuj JsAouIn] « 14 cosz_cm@\_O.ﬁw_Em_ow

(%) poveipaw st ey} Joayd 8y} Jo uoiodoid
10943 [ejo L
(AunBiawy 8j0y) 10043 10811pU|
1083 108110
Jusju| JsaouIN| « 114 qop-Isnusios

(%) pateipaw st ey} 19844 8y} 40 uoodoiq
1083 [e10]
(AunBiawy 8j0y) 10o43 10811pU|
1083 108110
jusjuj JeAouIn] « 14 Low_ama:m;wzc 10§

(%) povelpaw si ey} 10848 8} Jo uoiodoid
10943 [eloL
(AunBiguiy 8j0y) 10043 10811pU|
109413 108117
Jusju] Jaroun| « 314 dnoiBxiop-1siusiog
Jusju| Janouin| « Aunbiquy 8|0y

sjuawWsoNnpu|
21WoU0d3

SOANUBOU|
IJIUBIDS

Anoag abnsald wisinay

Awouoiny
uoisioaq

uosinboy
abpajmouy|

80UBI0S
10§ 81sB| G

Juswadueyus
abpajmouy|

1408

-#§90) Yed
HERSY 4 MS

T

red

$aWo2INQ 0} s10jelpaly Buieray 10943 - L1°G alqeL

202



s} oljeIpenb aAl} 8} BAJOAUI JeY) SBIGBLIBA 30|q LUOJ} PATBLLISS SIUSIDNB00 pazipiepuels aie syjed pauiodal ay) Sjuauodiliod JUSWLOIIAUS PUB JSHUBIDS 104 “SJUBIoLa0d Uled Se pasn aiym Sjual

100°0>Ceees 10" 0>Cees ‘GO 0>ee | 0>

"sisaylodAH=H sa|dwes paddessiooq 0000} UO POSEq SaIewwIlSa Lo} PaonIISU0d S[eAIsjul 90UaplU0d Pajoslod-selq Buisn pajsa) alam Sjuaiole0d yred jo sionpoid pajoAul Jey) S1oaye [B10) PUE Joalipul 8y] *(1X8) 88s)
900 UO[SsaiBal pazipJepuels sajqelie ojbuls se pajuasaidai sidjoipaid o4

y92=N

Le02 lest 9wy L1'€e
+ G0 e 200 800 = 910
€00 €00 €00 ¥0'0
[43Y = 810 y0°0 €10

vs'ie

v 680

» 800
€0

01’8

wee 980

€00

e €60

8262
wee GEO
» 800
wee /20

167
= 910
10°0-
AN

Gl'6
+ V10
100
+ €10

¥50-
= 810
00°0-
610

e |20

(%) pareipaw si 1ey} 10848 8y} Jo uoiuodoid
108443 ejo.
(AunBiguiy 8j0y) 10843 10811pU|
108443 108110
Jsaie) JsppeT [enqg « 14 :o:mN_cmm_O.ﬁm_Ew_om

(%) pateipow si 1ey} 10849 8y} Jo uoodoid
10043 [elo]
(AunBigwiy 8j0y) 1083 10811pU|
108443 108110
Jaaiey JappeT [enq « 14 qor-1snuaing

(%) poveipaw st ey} Joaye 8} Jo uoiodoid
1083 [el0]
(AunBiguy 8j0y) 10843 10811pU|
108}3 108110
Jsaled Jsppe eng « 14 _om_ama:m.am:cm_om

(%) pateipaw s ey} 19844 8y} 40 uoodoid
10043 [eloL
(AunBigwy 8j0y) 10843 10811pU|
Joay3 1oauQ
183180 JappeT [eng « 114 dnoiBxiop-1siusiog
198180 Jappe [eng « Aunbiquy 8|0y

sjuawaoNnpu|
fwnoag  abnsald Wou0o3 wsinyy

SOAUBOU|
RIMUEIAIS

SOIIAIOY
uoisiaq

Awouoiny
uoisioaq

uoisinboy
abpajmou|

JOETTE =T

abpajmou|

ERIETR
10} 9ise|

1408

4rs

HERSY

4 MS

Juaio
-1§900 Yied

_|_

Uied

PJuod - 11°G 9|qeL

203



100°0>0eses 10" 0>daee ‘GO 0>Ces | '0>de

s1sayodAH=H "sa|dwes paddelisooq 0000} UO Paseq SalewwIISs WO} PaJoNLISU0D S[eAIBJUI S80USPLUOD PajoaIod-seiq Buisn palse) a1am SjUsiole00 yled Jo Sjnpoid PaAjoAUl 1By} S103118 [B10} PUB 1031Ipul 8y *(1X8) 88S)
Swia) oeIpenb Al 8y} SAOAUI JRY) SSIGRIA Y0|q WO} PABWINSA S|USION800 pazipiepuels aie syjed pauodal sy sjuauoduod JUSWUOJIAUS PUR ISUBIOS 104 “SIUaIoNIa00 Yied S Pasn siym SJUsIolj800 UoissaiBal pazipiepuels saqelieA ajbuis se pajussalda) siojoipaid 104

¥92=N
AN} o'} k23 6€'¢ (%) payeipaw SI Jey} 10aye ay} Jo uoiodoid
120 e 220 €0 e G20 10843 101
000 000- 100 100 (101309 8]0y BIA) 10843 1081IpU|
wee /2700 we 220 e 0S0 we G20 10943 aiq

JUSIU| JBAQ UIN « }I4 UoneziueBiO-1snusig

6L~ 66°CH- (507 (%) pareIpaLL i jeys 10ay8 a8y} Jo uopiodoid
eeee /20 e G20 e 120 10943 [el0L
20°0- €0°0- 100 (1013u09) 8]0y BIA) 10843 1081IpU|
seee 6C°0 weee 620 s 0C0 1083 108110

JUBJU] JOAQ WIN « }i- GOP-ISIUBIOS

€T 16G (%) pateipaw st eyl 19844 8y} 4o uojuodoid
00 e 20 198))3 [eloL
100 200 (101309 8]0y BIA) 10843 1081IpU|
0€'0 < G20 1083 108110

JUBUJ JBAQ UIN] «— 114 Josinadng-1siusiog

000 (%) pareIpaLL i jeys 10ay8 8y} Jo uopiodoid
« 020 108))3 [e10]
000 (1014u0D 8|0y BIA) 108Y3 10811pU|
» 020 1083 108110

JUBMU| JBAQ UINL «— N4 dnoiBxIOM-ISIHUBIOS

9800 uau| JanQ uin « Aunbiquy 8joy
SjusWwaonpu| SBAIUBIU| SaIlAIOY Awouony uonisinboy JusWwaouRyug 90UBI0g
fungeg  abiisald 2/WWOU09] wsinay QNUBIOG uoisoaq uoisoaq obpajmouy| abpajmouy| 10§ B)SB | 18I0 H wed
909 Uied
1408 w4rs 4SS 4 MS

PJuod - 11°G 9jqeL

204



100°0>0eses 10" 0>daee ‘GO 0>Ces | '0>de

s1sayodAH=H "sa|dwes paddelisooq 0000} UO Paseq SalewwIISs WO} PaJoNLISU0D S[eAIBJUI S80USPLUOD PajoaIod-seiq Buisn palse) a1am SjUsiole00 yled Jo Sjnpoid PaAjoAUl 1By} S103118 [B10} PUB 1031Ipul 8y *(1X8) 88S)
Swia) oeIpenb Al 8y} SAOAUI JRY) SSIGRIA Y0|q WO} PABWINSA S|USION800 pazipiepuels aie syjed pauodal sy sjuauoduod JUSWUOJIAUS PUR ISUBIOS 104 “SIUaIoNIa00 Yied S Pasn siym SJUsIolj800 UoissaiBal pazipiepuels saqelieA ajbuis se pajussalda) siojoipaid 104

¥92=N
AN} o'} k23 6€'¢ (%) payeipaw SI Jey} 10aye ay} Jo uoiodoid
120 e 220 €0 e G20 10843 101
000 000- 100 100 (101309 8]0y BIA) 10843 1081IpU|
wee /2700 we 220 e 0S0 we G20 10943 aiq

JUSIU| JBAQ UIN « }I4 UoneziueBiO-1snusig

6L~ 66°CH- (507 (%) pareIpaLL i jeys 10ay8 a8y} Jo uopiodoid
eeee /20 e G20 e 120 10943 [el0L
20°0- €0°0- 100 (1013u09) 8]0y BIA) 10843 1081IpU|
seee 6C°0 weee 620 s 0C0 1083 108110

JUBJU] JOAQ WIN « }i- GOP-ISIUBIOS

€T 16G (%) pateipaw st eyl 19844 8y} 4o uojuodoid
00 e 20 198))3 [eloL
100 200 (101309 8]0y BIA) 10843 1081IpU|
0€'0 < G20 1083 108110

JUBUJ JBAQ UIN] «— 114 Josinadng-1siusiog

000 (%) pareIpaLL i jeys 10ay8 8y} Jo uopiodoid
« 020 108))3 [e10]
000 (1014u0D 8|0y BIA) 108Y3 10811pU|
» 020 1083 108110

JUBMU| JBAQ UINL «— N4 dnoiBxIOM-ISIHUBIOS

9800 uau| JanQ uin « Aunbiquy 8joy
SjusWwaonpu| SBAIUBIU| SaIlAIOY Awouony uonisinboy JusWwaouRyug 90UBI0g
fungeg  abiisald 2/WWOU09] wsinay QNUBIOG uoisoaq uoisoaq obpajmouy| abpajmouy| 10§ B)SB | 18I0 H wed
909 Uied
1408 w4rs 4SS 4 MS

PJuod - 11°G 9jqeL

205



Integration of Results

I now step back from the individual hypothesis tests to integrate results in terms of the con-
ceptual model. To this end, I assembled the paths to summarize the degree of support for
each of the relationships in the model. This summary is captured by the model depicted in
Figure 5.15. For mediating variables —i.e., role ambiguity and role conflict —standardized
regression coefficients for the variables were used as path coefficients (Pedhazur, 1982). To
illustrate how scientist and organizational components related to mediators and outcome I
reported the standardized coefficient on the five quadratic terms. My conceptual model did
not predict different effects for different fit facets —e.g., SJ fit considers various aspects of fit,
such as decision autonomy, formalization of decision activities and provision of scientific in-
ducements —. Therefore, I averaged the coefficient estimates for the five quadratic terms
across the different facets of fit, testing each hypothesis once for each facet of fit. To control
Type I error, sequential Bonferroni procedure (Seaman, Levin, & Ser-lin, 1991) was used, as
suggested by Kristof-Brown et al. (Kristof-Brown & Stevens, 2001) and Edwards and Cable
(Edwards & Cable, 2009). The probability levels of tests of each hypothesis were listed in as-
cending order, and the first —i.e., smallest— probability was multiplied by the total number
of tests —e.g., three for SJ fit—. If that probability remained less than .05, the next probability
level was multiplied by the number of remaining tests —e.g., two for SJ fit—. This procedure
continued until all three probability levels were corrected, and only the corrected probability

levels that remained below .05 were considered statistically significant.
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Figure 5.15 - Summary of Results for the Proposed Conceptual Model
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5.4 - Configurations of Scientist-Environment Fit

In this paragraph I present the empirical evidences concerning configurations —i.e., pat-
terns — of fit conditions relating scientists to different domains of the environment —see Fig-
ure 3.4—. I accomplished this goal by forming clusters of scientists that are homogeneous
along the four kinds of fit investigated in the study — scientist-workgroup fit, scientist-
supervisor fit, scientist-job fit, scientist-organization fit—. The paragraph is organized as fol-
lows. First, I present procedures of cluster formation. Then clusters are profiled using scores
of scientist-environment fit. Finally, clusters are contrasted along a series of variables —e.g.,
identification, role ambiguity, role conflict, knowledge transfer, performance — in order to

show criterion validity of the designated cluster solution.

Cluster Formation

Groups of scientists showing homogenous patterns of fit have been identified using individ-
ual scores on SW, SS, S] and SO as clustering variables. In order to form “fit scores” scientist
components were subtracted from environmental components for each relevant dimension

of the environment. When fit involved more contents —e.g., S] touching decision autonomy,

formalization of decision activities, and scientific inducements— scores were averaged. Be-
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fore conducting clustering procedures two data transformations were applied. First, differ-
ence scores were standardized before similarities between units were determined. The basic
rational to use standardized scores in place of absolute values is that similarity measures are
quite sensitive to differing scales of magnitudes among the variables (Hair, Black, Babin, An-
derson, & Tatham, 2006). In general variables with larger dispersion have more impact on the
final similarity value. Second, outliers in the sample were dropped, so as to avoid distortion
in the actual structure of clusters and preserve representativeness of cluster structure in the
population of origin. Combining graphical approaches and analytic measures as Mahalano-
bis D-square 22 outliers were identified and eliminated, thus reducing the number of obser-
vations from 264 to 242. Inter-units similarity —i.e., the similarity among scientists — was
assessed using Euclidean distance measure, that best represents the concept of objects prox-
imity. Once determined distances, units were grouped drawing on agglomerative hierarchi-
cal clustering, according to which each unit starts out as its own cluster, and results at an ear-
lier stage are always nested within the results at a later stage creating a sort tree graph. The
final number of cluster retained may reflect idiosyncrasies to the algorithm of clusterization.
For this reason I used an array of hierarchical algorithms, such as complete linkage, average
linkage, centroid method and Ward’s method. The visual inspection of tree graphs for each
algorithm, together with the application of formal stopping rules, indicated that Ward’s
method provided the more neat solution. In particular Calinsky-Harabatz pseudo-F sug-
gested to form 4 clusters of observations. As robustness check, I cross-tabulated cluster solu-
tions provided by different algorithms. The concordance of Ward’s method with alternative
algorithms was satisfying, as indicated by Cronbach’s alpha ranging from .52 —achieved as
comparison of Ward’s Method with Centroid Method — to .82 —achieved as comparison of
Ward’s Method with Average-Linkage Method —. An additional robustness check was con-
ducted by separately examining the distribution of units across clusters for each company.

The statistical test suggested that conditional distributions did not significantly differ.

Profile Analysis of Cluster

The cluster solution was profiled in two ways. First, clusters were contrasted in terms of
clustering variates. Second, variables not included in the clustering procedures were used to
explain scientist’s assignment to a cluster. This stage was necessary to reinforce the validity
of cluster solution —failing to show substantial variation between clusters indicate other
cluster solutions should be examined — and to give theoretical sense to statistical output.

Figure 5.x1 depicts the differences between clusters in terms of clustering variables. For each
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variable I tested the hypothesis that the expected value conditional to cluster did not differ
respect to the expected value of the variable in the remaining cluster —taking into account

Y78v/4

the “i” variable for the “j” cluster, I compared E(xi | Cluster="}") respect to E(xi | Cluster #

”j”) _

Figure 5.16 - Profile Analysis of Standardized Clustering Variables
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N(Cluster 1)=111. N(Cluster 2)=48. N(Cluster 3)=37. N(Cluster 4)=46.

For each cluster fit difference scores are compared to the average difference scores of remaining clusters. Inferential tests are based on
one-tailed t-test. Fit difference scores are normal standardized values.

+ p<0.10, ** p<0.05, +++ p<0.01, *+++ p<0.001

Figure 5.16 depicts results from profile analysis. For “Cluster 17 —composed of 111 sci-
entists — fit scores were positive for three on four kinds of fit. Moreover, fit scores signifi-
cantly differed from overall averages —i.e., the average computed in the remaining clusters-.
SW fit score indicated that the average scientist in this cluster did not experiment neither fit
nor misfit respect to other scientists in the workgroup. Conversely the average scientist fitted
respect to his or her supervisor —SS fit—, job features —S]J fit— and his or her organization
in a broader sense —SO fit—. For “Cluster 2” —composed of 48 scientists — fit scores were

positive for SW fit, SS fit and SJ fit as well, but not for SO fit. Furthermore, scores signifi-
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cantly differed from the average value registered in the remaining clusters (p-values ranging
from .10 to .0001). All in all evidences suggested that values of the average scientist did not
tit with values inspiring their organization. For “Cluster 3” —made of 37 scientists — fit
scores significantly differed from average values registered in the remaining clusters. The
average scientist in this cluster experienced a misfit situation for two on four kinds of fit. As
for “Cluster 2 values of average scientist in this cluster did collide with organizational val-
ues. But in this case misfit extended to the characteristics of the job —that are organizing
templates and scientific inducement aiming at regulating scientist’'s work —. For “Cluster 4”
—composed of 46 scientists — fit scores were significantly different respect to average values
registered in the remaining clusters. The average scientist in this cluster experimented a mis-

fit condition on all four kinds of fit.

Table 5.12 - Test of Differences on Clustering Variables

Inferential test

. Anova Kruskal-Waliis Manova
Variable Cavi 5
F o Rs Chi-s ks Pilars  2wley- Roy's
1 f LWIHt()j Ifl’_|lla|s Hotelling  Largest
amoda - 1rac€  Trace  Root
Identification
4475 oo 049 64.34 eoee
4714 0« 051  58.81 eeee
67.44 ese« 059  85.35 eeee
17.69 eee« 028  43.19 eoee
[11+12] +[3] + [4] 0.11 sees 147 sees 382 000s 252 seee
N=242

a. Scientists actually in a dual-ladder position are excluded. The resulting number of observation is:

Having profiled clusters, a further test was carried out to assess internal validity. As
firs step, clusters were contrasted along fit scores using a series of ANOVA models —see the
left section of Table 5.12—. As second step, differences on fit scores were simultaneously
evaluated within a MANOVA model —see the right section of Table 5.12 —. Results indicated
that between cluster variation accounted for a significant portion of variation in fit scores —
i.e., clustering variables —. Variance explained by models ranged from .27 —for SO fit— to
.59 —for SJ fit—. As shown in Table 5.12 non parametric version of tests —that are robust to
violations of distribution assumptions implied in parametric tests — provided concordant
results. The simultaneous test on fit scores confirmed that between cluster variations jointly
accounted for the variance of fit scores —i.e., clustering variables —. Put in perspective, these

results supported the internal validity of a clusters solution based on 4 groups. Additional
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support for this solution came from the size of four clusters. Although observations were not
equally distributed across clusters — the firs cluster contains more observations than others —,
the sample size of the smallest cluster —based on 37 observations — ensured a satisfying sta-

tistical power.

All in all inferential tests indicated that cluster significantly differed in terms of fit dif-
ference scores. However a crucial stage of cluster analysis is to show units” differences that
underly the classification. For this reason, variables outside the set of clustering variables
were used to predict scientist’s assignment to a cluster. This goal was accomplished drawing
on a multinomial logit model, where “Cluster 1” served as baseline category. The equation I

estimated was the following:

Pr(Cluster=Cluster; | X =Xi) =
= b0 + bl Age + b2 Org. Tenure + b3 Company + b4 Phd+ b5 Learning Orientation +
+ b6 Performance Orientation - Avoid + b7 Performance Orientation - Prove +

+ b8 Sent interdependencies + b9 Received Interdependencies + e

The equation contains individual level controls such as age, organizational tenure and
education —a dummy variable identified scientists who received a Ph.D.—. Other individual
level differences were also taken into account. In particular “state goal orientation” —com-
posed of two related constructs that are learning orientation and performance orientation—
was included as a predictor. This enabled me to derive the influence of pure —and stable —
individual level differences on interactions scientists and environmental features. Finally task
level controls were introduced in the right hand side of the equation, so as to highlight the
influence of “pure” organizational aspects on cluster formation. I conceptualized task level
differences as sent interdependencies —i.e., the degree to which other’s work depends to the
completion of scientist’s tasks —, and received interdependencies —i.e., the degree to which

scientist’s work depends to the completion of other’s task —.
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Table 5.13 - Analysis of Scientists Attributes Predicting ClusterAffiliation

Dependent Variable Cluster Affiliation
2 3 4
Age 0.99 0.94 0.94 eeee
0.04 0.06 0.01
Org. Tenure 1.03 o 112 oo 1.04 eoee
0.01 0.05 0.00
Company 0.48 0.20 o 0.15 eeee
0.1 0.14 0.03
Phd 0.30 o= 0.89 0.94
0.13 1.24 0.19
Learning Orientation 1.17 1.52 eeee 1.51 ooee
0.23 0.12 0.35
Performance Orientation — Avoid 0.74 1.18 1.12
0.17 0.17 0.17
Performance Orientation — Prove 2.43 eoee 1.21 oo 1.27
0.18 0.09 0.68
Sent interdependencies 1.71 o 0.92 0.72 eeee
0.37 0.32 0.04
Received Interdependencies 0.93 0.58 0.70 eeee
0.19 0.29 0.03
N=242
R-sq=.23

Relative risk ratios are reported. Standard errors in second row. Cluster 1 is the baseline category.

+ p<0.10, *» p<0.05, +++ p<0.01, ++++ p<0.001

Multinomial logit estimates are reported in Table 5.13. Results indicated that ceteris
paribus, scientist’s assignment to “Cluster 2” was positively related to: (i) organizational ten-
ure (p-value < .05); (ii) performance-prove orientation (p-value < .001), that is the individual
focus on the attainment of favorable judgments of competence —; (iii) sent interdependencies
(p-value < .05), referring to the degree to which other’s work depends to the completion of
scientist’s tasks. Conversely, scientists who received a Ph.D. were less likely to be included
in “Cluster 2” (p-value < .01). Ceteris paribus, scientist’s assignment to “Cluster 3” was posi-
tively related to: (i) organizational tenure (p-value < .01); (ii) performance-prove orientation
(p-value < .01), that is the individual focus on the attainment of favorable judgments of com-
petence; (iii) learning orientation (p-value < .001), that concerns the focus on the develop-
ment of competence —. Scientists in the pharmaceutical company had a lower probability to
block in “Cluster 3”. Finally scientists likelihood to be included in “Cluster 4” was positively
related to: (i) organizational tenure (p-value < .001); (ii) learning orientation (p-value < .001).

Conversely the assignment to “Cluster 4” was negatively correlated with: (i) age (p-value <
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001); (ii) sent interdependencies (p-value < .001); (iii) received interdependencies (p-value <
.001).

Criterion Validity of Cluster Solution

The criterion validity of designed cluster solution was assessed by contrasting clusters along
an array of variables, concerning identification, knowledge transfer, performance, conflict,
turnover intention, and desirability of a dual ladder career —Figure 5.17 offers a representa-
tion of this framework —. Results of differences of mean tests are reported in Table 5.14. For
individual variables —e.g., organizational identification — between clusters variation was
assessed using ANOVA and Kruskal-Wallis equality-of-populations rank test. For groups of
related variables —e.g., workgroup identification, organizational identification, and profes-

sional identification — between clusters variation was assessed using MANOVA.

Figure 5.17 - Framework of Criterion Validity Assessment

Identification Performance

Knowledge
Transfer

Turn-over
Intention

Boundary
Spanner
Stressor

Dual Ladder
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Table 5.14 - Criterion Validity of Cluster Solution: Test of Differences

Inferential test

. Anova Kruskal-Waliis Manova
Variable o 5
F Rs Chis ks Pilars awley- Roy's
g " Lwrgtg I?rllals Hotelling  Largest
ambaa ace Trace Root
Identification
Workgroup Identification [1] 0.86 0.02 2.17
Organizational Identification [2] 0.35 0.01 0.47
Professional Identification [3] 0.17 0.00 0.96
(1+[2+[3] 0.96 0.04 0.04 0.03
Knowledge Transfer
Intra-Workgroup 1.06 0.02 1.82
Extra-Workgroup 0.44 0.01 1.02
[4]+ (5] 0.97 0.03 0.03 0.02
Performance
Scientific Performance [6] 0.47 0.01 0.86
Project Contribution [7] 1.62 0.03 434
Contextual Performance [8] 333~ 007 9.02
[6]+ [7]+1[8] 090+ 041+  0.41+  0.08e
Conflict
Role Ambiguity [9] 5.69 «= 0.1 13.63 oe
Role Conflict [10] 289 0.06 8.73 «
[9] +[10] 0.86 s 0.14 ¢ 0.16 20ee  0.140ee
Turn Over Intention 371 0.07 10.69
Attractiveness of Dual Ladder Career 1.29 0.04 4.12
N=242

a. Scientists actually in a dual-ladder position are excluded. The resulting number of observation is 148.

+p<0.10, ** p<0.05, *+* p<0.01, *++ p<0.001

Figure 5.18a-5.18f depict cluster differences on the array of variables. As far as identifi-
cation variables are concerned results indicated that there were not significant differences
between clusters. Furthermore, MANOVA results indicated that individual level patterns of
workgroup-, organizational-, and professional-identification did not systematically differed
across groups. As shown in the middle section of Table 5.14, no differences were found re-

garding intra-workgroup and extra-workgroup knowledge transfer. Between cluster varia-
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tion of performance variables —scientific performance, project contribution, contextual per-
formance —received moderate support . Between cluster variation of contextual performance
was statically significant (p-value < .05), but variations of in-role performance — scientific
performance and project contribution — was not. In spite of this, MANOVA results indicated
that clusters were systematically associated to patterns of contextual and in-role performance
—as shown in the middle section of Table 5.14 —. As far as role ambiguity and role conflict
are concerned, results suggested the existence of a raked variation between clusters. Lower
section of Table 5.14 shows that role ambiguity significantly differed across clusters (p-value
<.01), as well as role conflict (p-value < .05). MANOVA results were coherent with tests of
difference on individual variables —as shown in the lower section of Table 5.14 —. Finally,
difference in turn over intent was statistically significant —as indicated in the lower section
of Table 5.14 —, while the perceived attractiveness of dual ladder career did not significantly

differ across clusters.

215



Figure 5.18 - Criterion Validity of Cluster Solution: Identification
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Integration of Results

Inferential tests supported both statistical validity and internal validity of the designed clus-
ter solution. Table 5.15 integrates these complex set of information so as to facilitate the in-
terpretation of “fit patterns”, and to derive implications for organizational behavior. Table
5.15 is shaped as a two-way table where rows and columns are associated to clusters , and
cell content refers to outcomes of mean difference tests. Cells report a “>" sign, when the av-
erage fit score for “row cluster” exceeds the fir score for “column cluster”, while a “<” identi-
fies the opposite situation. A “-” indicates no statistical difference among fit scores related to
different clusters. The far right column concerns the comparison of fit scores related to each
cluster with overall fit scores —computed on the basis of remaining clusters —. As one can
see, information contained in this column supports the distinctiveness of the designed clus-

ter solution.

The comparison of Cluster 1 and Cluster 2 suggested that scientists in the latter cluster
experimented lower levels of role ambiguity and role conflict as well. Taking into account
cluster features in terms of fit/ misfit patterns, it seems that negative consequences in terms
of role ambiguity and role conflict may be attributable to two factors: (i) compared to Cluster
1, scientists in Cluster 2 had higher scores on SW-, SS-, SJ; (ii) scientist in Cluster 2 had on av-
erage negative SO fit score. The comparison of Cluster 1 and Cluster 3 indicated that role
ambiguity, role conflict and turn over intent were higher in the latter cluster. Moreover con-
textual performance was lower in Cluster 3. Taking into account cluster differences in terms
of fit scores, these results seem to suggest that S] misfit has serious implications for conflict
and contextual performance as well. The comparison of Cluster 1 with Cluster 4 marked dif-
ferences. Scientist in the latter cluster —who experimented misfit along all dimensions of the
environment— had lower contextual and project contribution levels. Furthermore scientists
in this cluster experimented higher levels of role ambiguity, role conflict and lower work-
group identification. However, it was not possible to derive implications for scientists” atti-
tudes and behaviours, in that the two clusters were at the odds int terms of fit-misfit pat-
terns. Further information in this sense was provided by comparing Cluster 4 with Cluster 2
and Cluster 3. The comparison of Cluster 2 and Cluster 3 highlighted that scientists in the
latter cluster had higher levels of extra-workgroup knowledge transfer and higher scientific
performance, but inferior levels of contextual performance, higher role ambiguity and role
conflict. If one considers key features of the two clusters, in terms of fit/ misfit patterns, then
attention should be primarily directed to the role of SJ fit, which was negative in Cluster 3,
and significantly different from positive score registered in Cluster 2. Results achieved by

comparing Cluster 2 and Cluster 4 provided very similar results to the comparison of Cluster
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1 and Cluster 4. Substantially scientists in Cluster 4 had lower contextual performance and
lower project contribution, showing also lower identification with their workgroup. Moreo-
ver, scientists in this cluster tended to experimented role ambiguity, role conflict, and higher
turn over intent. Comparison of Cluster 3 and Cluster 4 confirmed that scientists in the latter
cluster had higher role ambiguity and higher turn over intent. However, differences in con-
textual performance and role conflict were not statistically significant. The additional ele-
ment provided is that scientific performance in this group tended to be lower that in Cluster
3. If one considers that Cluster 3 differed to Cluster 2 for SJ fit score —which was negative in
the former cluster — then results offered a series of insights. All others being equals, S] misfit
seems to be associated to lower contextual performance —that was not significantly different
in Cluster 3 and Cluster 4, while it did differ across Cluster 2 and Cluster 4-. Following the

same logic, S] misfit seems to be associated to higher levels of role ambiguity.
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Table 5.15 - Test of Mean Differences Between Clusters

Differences Among Pairs of Cluster Differences Among Cluster ‘0"
Cluster 1 Cluster 2 Cluster 3 Cluster 4 and Overall Mean
Cluster 1 Work. Id.
Org. Id.
Prof.ld
Intra-Wor. Know. Transf. > .
Extra-Wor. Know. Transf.
Scientific Performance
Project Contribution
Contextual Performance > .
Role Ambiguity < e
Role Conflict <
Turn Over Intention < e
Dual Ladder
Cluster 2 - Work. Id. > .
Org. Id.
Prof.ld
Intra-Wor. Know. Transf. < o
Extra-Wor. Know. Transf.
Scientific Performance
Project Contribution
Contextual Performance > oo
< Role Ambiguity <
< Role Conflict <
Turn Over Intention < e
Dual Ladder
Cluster 3 - - Work. Id.
Org. ld.
Prof.ld
Intra-Wor. Know. Transf.
> . Extra-Wor. Know. Transf. > .
> . Scientific Performance > .
Project Contribution > .
< e < e Contextual Performance <.
> . > o Role Ambiguity
> e > e Role Conflict > e
> . - Turn Over Intention
Dual Ladder
Cluster 4 <. < . - Work. Id. <.
Org. Id.
Prof.Id
< . <. - Intra-Wor. Know. Transf.
Extra-Wor. Know. Transf.
< Scientific Performance
< < < - Project Contribution > .
< oo < e - Contextual Performance < e
> e > e > o Role Ambiguity > oo
> > . Role Conflict > .
> e > e > o Turn Over Intention > e
Dual Ladder

N=242

Cluster means are compared using one-tail t-test.
+p<0.10, *+ p<0.05, *+* p<0.01, +*++ p<0.001
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CHAPTER 6

Introduction

CHAPTER 6

Discussion and Conclusions

6.1 - Summary and Integration of Findings

The purpose of this dissertation study was to explore the relation among science and busi-
ness from a novel perspective, that combines micro-organizational arguments and macro-
level insights, from the emerging stream of institutional pluralism (Kraatz & Block, 2008) and
the sociology of science (Cetina, 1987; Knorr-Cetina, 1999; Latour & Woolgar, 1979). For sake
of clarity I recall the conceptual framework of the dissertation —Figure 6.1 —. In particular

the thesis had two primary goals:
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- Explaining why and when different institutional of knowledge production — science Vs.

exploitative logic — collide in science-based firms;

- Bringing to light the consequences of collisions of different institutional logics for organiza-

tional behavior, and, at a higher level, for the innovation process.

In order to address these research questions, I focused on the cross-level determinants
of attitudes and behaviours of scientists who work in R&D departments of science-based
firms —where scientists and managers work side by side to generate scientific advancements
and, together, retain “best quality” proposals of innovation—. In so doing I relied on the
premises that values, beliefs, and organizing templates of scientists are crucially shaped by a
multiplicity of institutions that operate at different levels (March & Simon 1958). On the one
hand attitudes and behaviours of scientists are embedded in the broader epistemic commu-
nity (Knorr-Cetina, 1999); on the other hand scientists are exposed to formal and informal
organizational practices that coordinate actions in the R&D department (Cardinal, 2001).
Therefore, the study of these multiple sources of regulation of attention, attitudes and behav-
iours may offer the unique chance to explore potential collisions of different institutional lo-
gics of knowledge production. Within this logic, I used the interactionist perspective, and the
related concept of fit to evaluate the congruence between scientist and environmental ele-
ments, as taste for science of people in the workgroup, knowledge production preferences on
the part of the suepervisor, organizing templates implied by job characteristics and organiza-

tional.
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Figure 6.1 — The Framework of the Dissertation
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Exploratory empirical evidences have shown that scientists are not a homogenous
group of individuals —as largely believed —. Rather, scientists are heterogeneous organiza-
tional members, whose decisional premises are shaped my a multiplicity of institutions.
Moreover, collisions of different decisional premises, related to “science logic” and “exploita-
tive logic” are the rule rather than the exception. Therefore, a micro-macro research approach
is the most useful and consistent approach to study organizational behavior in science-based
settings —and in professional organizations in a broader sense —. Figures 6.2 and 6.3 make a
step back to the conceptual models that relate fit to: (i) knowledge transfer and performance,
and (ii) boundary span role stressors —i.e. role ambiguity and role stress—. To this end, I as-
sembled the paths to summarize the degree of support for each of the relationships in the
model. Dashed lines indicated that scientist and environmental components do not operate

according to a fit effect. Conversely, continuos lines indicate that fit effect is supported.
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Figure 6.2 - Conceptual Model Relating Fit to Performance and Knowledge Transfer: Summary
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Figure 6.3 - Conceptual Model Relating Fit to Boundary Span Role Stressors: Summary
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6.2 - Contributions to OB

The results of this study have several theoretical implications for organizational behavior re-
search. First, PE fit stream provides a unique set of tools and a framework of reasoning. But it
is no a theory. I have tried to contribute to this stream by linking Institutional Theory to the
interactionist perspective. Second, this study is the first attempt to provide a configurational
perspective on PE fit. Empirical evidences have shown that configurations of within PE fit

may provide solid theoretical and managerial implications.

6.3 - Contributions to OT

The dissertation study has a cross-level nature, in that “fit” is composed of a person-level
component and an environmental-level component. Conversely outcome variables refer to
the individual-level, being concerned with attitudes —e.g., social identification or role stres-
sors— and behaviors —e.g., task-performance, contextual performance, knowledge trans-
fer—. In spite of this, organizational-level implications arise from the study. First, fit (misfit)
conditions simply underscore the (mis)alignment between the person and the environment,
suggesting that the congruence (collision) of different institutional logics. Therefore, fit (mis-
tit) offers direct implications for organizational responses to institutional pluralism. Second,
several individual-level outcomes included in the study have been found to foster —to in-
hibit— organizational effectiveness. In particular, a number of meta-analytic reviews have
shown that knowledge transfer has a positive effect on innovation (van Wijk, Jansen, & Lyles,
2008). Analogously, contextual performance has been found to increase organizational effec-
tiveness in a broader sense (Podsakoff, Whiting, Podsakoff, & Blume, 2009). On the other
hand role ambiguity and role conflict have been found to negatively affect organizational-

level outcomes via communication (Gong, Shenkar, Luo, & Nyaw, 2001).

My study offers several implications for organizational theory. First, focusing on inter-
actions among individual and environmental elements I have clarified the antecedents of or-
ganizational choice in organized anarchies, where individuals lack clear goals, decision
structures are fluid, and ambiguity surrounds the decision making process. Second, the
study provides strong implications about how individual allocate scarce time and energy
among competing activities —as scientific research and internal technology transfer —. Third,
the study complements theory knowledge transfer based on shared social identities. I have
shown in fact that knowledge transfer reflects motivational aspects and normative commit-

ment toward the organization.
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6.4 - Contributions to Technology and Innovation Management

The context of science-based setting served as a “laboratory” where to address the research
questions. Though, the conceptual model can provides a novel perspective on management
of science-based business that accounts of specific micro-organizational challenges and
rooted their origins in the broader social structure. Several works have dealt with tangle
problem of R&D project selection in presence of high technological uncertainty. The large
majority of these works have tried to address this problem by providing complex analytical
techniques (Cook & Roll, 1988; Fox & Baker, 1985; Goldstein & Singer, 1986; Gupta, Kypari-
sis, & Ip, 1992; Liberatore, 1987; Machacha & Bhattacharya, 2000; Mandakovic & Souder,
1985; Meade & Presley, 2002). However, these models have been largely criticized because of
the difficulties to employ these techniques in “real-world” organizations (Martino, 1995).
Furthermore, no empirical evidences supported the effectiveness of these techniques. It fol-
lows that organizations tend to favor unstructured approaches —usually defined “strategic
approaches” —. According to this logic a recent review (Brunner, MacCormack, & Zinner,
2008) suggested that a behavioral approach may aid to clarify how real world organizations

actually select ideas —especially when they deal with huge uncertainty —.

My study contributes to this literature in two ways. First, it highlights that scientists
can play a crucial role to improve the quality of decisions the project selection area (Loch,
Pich, Terwiesch, & Urbschat, 2001). Scientists are the repository of tacit knowledge that can
be used as an “input” in the organizational decision making so as to retaining best quality
ideas. However, the condition surrounding the knowledge transfer are strictly related to both
identification processes and motivational aspects. So, in order to activate this valuable body
of knowledge organizations should carefully take into account how individual and environ-
mental components interact to affect identification and motivation. Second, scientists may
play a crucial role in affecting project performance. The emerging literature on ambidexterity
at the individual level has mainly focused on personal characteristics, enabling individual to
operate across explorative and exploitative domains. I suggest that individual ambidexterity
may derive from scientist-environment fit, in that fit modify the distribution of energy and

attention through contextual performance and identification.
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Appendix A: Interviewer’s Guide

Focus

Question

Idea generation

Scientist-environment fit

Nature of the decision making proc-
ess: perceived conflict and ambiguity

Quality of the decision making proc-
ess

Case selection

+Please think to you organizational setting; how does a promising idea become an “R&D project”?

+Please think to idea generation and idea screening activities you are engaged in; to what extent you rely on
external knowledge accomplishing this tasks?

«...more specifically, what are the external links you rely on?

*What role do scientists play over the different phases of idea generation/idea screening?

+Please, think to the work you (scientists*) conducted during last year; to what extent your (their) job fit your
(their) goals and values?

+Please, think to a typical day of work; to what extent the task you (scientists) conducted match your (their)
interests?

+Are there tasks within the boundaries of your work (scientists’ work) you (they) don't perceive as core?

«...why do you (they) undertake such a kind of activities?

+Did you perceive that your colleagues (scientists) differ in terms of “taste for science”?

+Please think to decision processes in your setting; to what extent are they ambiguous? ...are they characterized
by conflict among organizational members?

*What statement best fits the activity of your organization:

+“we have solutions in search for a problem”

+“‘we have problems in search for solutions”

+Please consider your experience in this organization; to what extent the decisional procedures and criteria are
effective in retaining best quality ideas?

*How effective are you in shaping and organizing R&D project/new product development team?

+According to your knowledge are there case studies which that fits the focus of the research project we are
talking about?

229



Appendix B: Supplementary Statistical Analysis

RelationBetween Fit, Performance and Knowledge Transfer

C!: SW Fit
Dependent Variable: Workgroup Contextual Task Performance
Identification Performance — :
Scientific Project
Performance Contribution
Fit content Taste for Taste for Taste for Taste for
It conte Science Science Science Science
E 0.11 0.30 0.18 0.09
0.18 0.17 0.15 0.16
S -0.07 0.07 0.22 0.02
0.16 0.16 0.13 0.15
E2 0.28 - 0.09 0.08 0.14
0.12 0.11 0.10 0.11
ES -0.12 -0.30 -0.33 -0.17
0.17 0.16 0.14 0.15
S 0.08 0.11 0.1 0.09
0.12 0.12 0.10 0.11
Controls Yes Yes Yes Yes
N 264 264 264 264
R-sq 0.10 0.131 0.109 0.04

Standardized beta coefficients; Standard errors in second row
+p<0.1, ++p<0.05, +++p<0.01, ++++p<0.001
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C2: SS Fit

Dependent Variable: Contextual Performance Task Performance
Scientific Performance Project Contribution
Fit Content Knowledge Knowledge Knowledge Knowledge Knowledge Knowledge
ftionten Acquisition Enhancement Acquisition Enhancement Acquisition Enhancement
E 0.33 0.28 0.06 -0.04 -0.15 0.05
0.21 0.16 0.18 0.14 0.19 0.15
S -0.09 0.07 0.03 -0.08 0.12 -0.17
0.22 0.17 0.19 0.15 0.20 0.15
E2 -0.08 -0.24 -0.09 -0.18 -0.14 -0.16
0.13 0.10 0.12 0.09 0.12 0.09
ES -0.25 -0.05 0.08 0.21 0.30 0.00
0.21 0.14 0.18 0.12 0.19 0.13
S? 0.30 0.20 0.18 0.23 0.13 0.44 -
0.13 0.13 0.12 0.11 0.12 0.12
Controls Yes Yes Yes Yes Yes Yes
N 264 264 264 264 264 264
R-sq 0.159 0.159 0.09 0.08 0.09 0.08

Standardized beta coefficients; Standard errors in second row
+p<0.1, ++p<0.05, *++p<0.01, ++++p<0.001

C3:SJ Fit
Dependent Variab Contextual Performance Task Performance
Scientific Performance Project Contribution
Fit Content Science Decision Decision Science Decision Decision Science Decision Decision
iL-onten Incentives ~ Autonomy  Centralization Incentives ~ Autonomy  Centralization Incentives ~ Autonomy  Centralization
E 0.33 0.73 eeee 0.27 0.06 0.42 0.11 0.02 0.40 - 0.14
0.14 0.18 0.08 0.12 0.16 0.07 0.13 0.18 0.08
S -0.00 -0.36 ¢ 0.01 0.30 - -0.31 0.09 0.16 -0.27 -0.00
0.13 0.19 0.09 0.12 0.17 0.08 0.13 0.18 0.08
E2 -0.08 0.39 - 0.17 -0.08 0.23 0.11 -0.06 0.18 0.09
0.09 0.10 0.06 0.08 0.09 0.05 0.09 0.10 0.06
ES -0.06 -0.51 o -0.12 0.13 -0.36 - 0.04 0.10 -0.36 - -0.19
0.11 0.14 0.08 0.10 0.13 0.07 0.1 0.14 0.08
S2 0.15 0.12 0.19 - 0.01 0.12 0.03 0.10 0.18 0.16
0.07 0.09 0.07 0.06 0.08 0.06 0.07 0.09 0.06
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 264 264 264 264 264 264 264 264 264
R-sq 0.23 0.19 0.14 0.12 0.05 0.05 0.01 0.06 0.05

Standardized beta coefficients; Standard errors in second row
*p<0.1, #p<0.05, *+*p<0.01, *++sp<0.001
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C4: SO Flt

Dependent Variable: Organizational Identification Contextual Performance
Value content Altruism Pay Prestige Security Altruism Pay Prestige Security
E -0.05 0.14 -0.03 0.06 0.01 0.28 - 0.14 0.08
0.10 « 0.12 0.12 0.08 0.10 0.12 0.12 0.09
S 0.22 0.49 oo 0.28 = 027 « 0.16 0.60 «s= 021 ¢ 0.23 «
0.10 0.20 0.12 0.10 0.10 0.20 0.12 0.1
E2 -0.11 -0.10 0.11 -0.20 o -0.15 -0.03 -0.02 -0.08
0.07 0.07 0.08 0.05 0.07 0.07 0.08 0.05
ES 0.59 eeee 0.13 0.14 0.28 <o 0.36 -0.14 -0.06 -0.04
0.08 0.11 0.10 0.06 0.08 0.11 0.09 0.07
S2 -0.29 e -0.09 -0.01 0.03 -0.12 -0.37 o 0.10 -0.05
0.06 0.10 0.09 0.06 0.06 0.10 0.09 0.07
Controls Yes Yes Yes Yes Yes Yes Yes Yes
N 264 264 264 264 264 264 264 264
R-sq 0.232 0.255 0.178 0.245 0.169 0.180 0.148 0.113

Standardized beta coefficients; Standard errors in second row
+p<0.1, #p<0.05, *+*p<0.01, *++sp<0.001
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RelationBetween Fit and Boundary-Span Role Stressor

C6: SW Fit
Dependent Variable: Role Ambiguity Role Conflict Turn Over Intent Dual Ladder
Desirability
Fit content Taste for Taste for Taste for Taste for
It conten Science Science Science Science
E -0.28 -0.14 -0.07 0.11
0.18 0.18 0.11 0.14
S 0.26 0.18 0.14 -0.15
0.16 0.16 0.09 0.13
E2 -0.18 -0.07 -0.29 ** -0.06
0.12 0.12 0.07 0.09
ES 0.25 0.20 0.18 0.05
017 0.17 0.10 0.13
S2 -0.20 -0.08 -0.04 -0.08
0.12 0.12 0.07 0.10
Controls Yes Yes Yes Yes
N 264 264 264 264
R-sq 0.13 0.101 0.064 0.133
Standardized beta coefficients; Standard errors in second row
+p<0.1, +4p<0.05, +++p<0.01, ++p<0.001
C7: SSFit
Dependent Variable: Role Ambiguity Role Conflict
Fit Content Knowledge Knowledge Knowledge Knowledge
t&-onten Acquisition Enhancement Acquisition Enhancement
E -0.34 -0.18 0.07 -0.11
0.21 0.16 0.22 0.17
S 0.09 -0.21 0.19 -0.06
0.22 0.16 0.23 0.17
E2 0.02 0.42 0.25 - 0.44 -
0.14 0.11 0.14 0.1
ES -0.18 -0.49 o -0.22 -0.40
0.22 0.15 0.23 0.16
S2 0.15 0.18 -0.10 0.07
0.14 0.13 0.15 0.13
Controls Yes Yes Yes Yes
N 264 264 264 264
R-sq 0.227 0.21 0.13 0.12

Standardized beta coefficients; Standard errors in second row

+p<0.1, +4p<0.05, +++p<0.01, ++++p<0.001
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C8: SJ Fit

Dependent Variable: Role Ambiguity Role Conflict
Fit Content Science Decision Decision Science Decision Decision
tonte Incentives Autonomy Centralization Incentives Autonomy Centralization
E -0.30 -0.69 o 0.07 0.23 -0.17 0.10
0.14 0.19 0.08 0.15 0.19 0.08
S 0.10 0.32 -0.19 017 0.14 0.17
0.13 0.19 0.09 0.14 0.19 0.09
E2 -0.02 -0.47 e 0.17 - 021 - -0.07 0.24
0.10 0.11 0.06 0.10 0.11 0.06
ES -0.11 0.29 -0.27 -0.16 -0.11 -0.10
0.11 0.15 0.09 0.12 0.15 0.08
S2 -0.12 -0.05 -0.06 -0.21 o -0.11 -0.10
0.07 0.09 0.07 0.07 0.10 0.07
Controls Yes Yes Yes Yes Yes Yes
N 264 264 264 264 264 264
R-sq 0.20 0.18 0.14 0.16 0.15 0.16
C9: SO Fit
Dependent Variable: Role Ambiguity Role Conflict
Value content Altruism Pay Prestige Security Altruism Pay Prestige Security
E 0.03 -0.13 -0.15 0.08 -0.12 -0.22 -0.01 0.23
0.10 0.12 0.12 0.08 0.10 0.13 0.12 0.09
S 0.24 -0.33 0.04 -0.33 oo -0.16 -0.11 0.12 0.00
0.10 0.20 0.12 0.10 0.10 0.21 0.12 0.11
E2 -0.05 0.19 0.15 -0.10 -0.05 0.12 0.02 -0.09
0.07 0.07 0.08 0.05 0.07 0.07 0.08 0.05
ES -0.11 -0.09 -0.17 -0.28 0.12 0.10 -0.24 o -0.34 oo
0.09 0.1 0.10 0.06 0.09 0.1 0.10 0.07
S2 0.08 0.1 -0.04 0.17 0.09 0.12 0.16 -0.02
0.06 0.10 0.09 0.06 0.06 0.10 0.09 0.06
Controls Yes Yes Yes Yes Yes Yes Yes Yes
N 264 264 264 264 264 264 264 264
R-sq 0.15 0.21 0.13 0.20 0.10 0.1 0.126 0.153

Standardized beta coefficients; Standard errors in second row
+p<0.1, ++p<0.05, ***p<0.01, *+++p<0.001
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