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Preface

This research started by analyzing the increased interest and popularity of some theories that are not
new, but that are rediscovering a new interest by researchers and academicians.

This new interest is due to the changed requirements and needs for a competition that is global and
where the main resource enabling survival and competitive advantage is now represented by
knowledge.

The current environment is more turbulent, disturbed and instable than in the past, changes are
dramatic and unpredictable.

Forecasting models and mathematical models of prediction are showing their limitations, the future is
no more perfectly predictable, that involves a situation of instability, named in the social domain,
liquid modernity (Bauman, 2000).

Today firms have to deal with: the intensification and globalisation of competition, the acceleration of
technology advancements, the enlargement of required investments, the emergence of connected,
informed, empowered, and active consumers; the convergence of industries, technologies and so on.
Firms are not ready to compete in such environment, there is not the right answer to all these
transformation, several options are at their disposal, but managers cannot preview exactly which

one will guarantee the future sustainability of their business. Briefly they lack of a flexible

and clairvoyant strategy, anticipating rather than adapting to environmental conditions.

The delocalization of industrial settlements requiring basics competencies for gaining cost-advantages
and the increased number of enterprises producing in the same countries the same goods, have moved
the attention of entrepreneurs in searching a new way to compete in the global environment.
Moreover, enterprises benefiting of cost-production advantages as located in emerging countries,
where the costs of workers is definitely lower than industrialized countries, is not more sufficient in
the global market. As matter of fact, it is emerging the necessity of continuously adapting to customer
needs and this means continuous innovation and improvements of products.

The complexity of society have fostered the emergence of market niches at all levels, customers are
less willing than in the past to adopt the same products, dressing in the same way and doing the same
things of their group of friends they belong to. A new individualism is emerging in the consumer
behavior, every single customer want to distinguish from all the others and manifest his specific
personality through every kind of consumer goods.

The emergence of new needs have created the necessity of adapting production process and products
to new standards. For example customers today require product that respect the environment and are
willing to pay more for having ecologically friendly products. Moreover, the advances in I&CT have
created other needs, like being always connected to the internet even when driving a car, or having the
possibility to check the mail or listen music through the mobile phone and so on. In all industrialized
countries knowledge workers are replacing industrial workers, and businesses should not be seen from

an industrial, but from a knowledge perspective (Sveiby, 1997, 26).
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The transformation of work and workers into knowledge work and knowledge workers is at the core of
a larger shift at the organizational and at the societal level. This phenomenon was first noticed in the
American society, where multinationals such as Nike, Coca Cola, Levi’s started to outsource the mere
production, maintaining in-house only the management of the brand and the other marketing activities
(sponsoring, life cycle management, identity building...).

This is reflected by a share of 60 % of US organizations which think that between 60% and 100% of
their employees are knowledge workers (Delphi, 1997, 10). Businesses like automakers, software
houses, pharmaceuticals or biotechnology are typical examples of knowledge intensive organizations
(Jordan and Jones, 1997:392), however many other businesses, not conceived as knowledge—intensive
sectors/industries before, are introducing more qualified staff as well, and configuring their business
with a major focus on knowledge management.

These new needs require an increased quality and quantity of competencies, knowledge and
technologies that firms have to search within and across their boundaries. Inside, by optimizing the
capabilities and knowledge of their employees and facilitate their interactions; outside, by making
partnerships and alliances and exploiting the knowledge within the network of collaborating firms.
Parallel to the surge in interest among practitioners, academic interest in organizational learning and
knowledge management also grew considerably, as evidenced by the proliferation of books and
articles recently published on the subject (Argote, McEvily and Reagans, 2003).

In order to be effective and efficient, firms today have to possess a KM strategy, develop KM goals,
an appropriate organizational design describing KM instruments to be used, roles responsible for
knowledge-related tasks, processes that use knowledge management systems, a supportive
organizational culture and a corresponding KMS controlling that evaluates whether the goals of using
these systems have been achieved (Maier, 2007:8).

Organizations ‘move from Max Weber’s bureaucratic organization towards the ideal of a knowledge
organization that can be viewed as an intelligent, complex adaptive system consisting of networked
individual, intelligent agents, knowledge workers, that together learn and quickly combining
knowledge from everywhere within or beyond the organization to solve problems and thus create
superior business value as well as to flexibly adapt to environmental changes’ (Bennet and Bennet,
2003:625).

Recently, we have witnessed a strong growth in the literature concerning the involvement of suppliers
and customers in the new product development process. However, the lack of attention devoted by
scientific research to the management of international and extended innovation processes contrasts
sharply with the importance attributed to it as a cornerstone of international firms success. Although
several theoretical papers and empirical researches have highlighted the importance of external
partners for successful new product development, few researches have highlighted the problems

related to knowledge sharing within the firm and with them.
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Abstract

Managing complexity and achieve effective and continuous innovations are widely recognized as a
major source of sustained competitive advantage. The changes of the rules of competition require
increasing investments in knowledge management due to the increasing complexity of customer
requirements (and consequently shorter product life cycles) and to the growing costs of technologies
that succeed that needs.

A new model of business is emerging in order to successful compete in this new competitive
environment, that is the Extended Enterprise (EE). The EE can be conceptualized as a set of
interdependent firms working together in intimate and trust based relationships to co-develop, co-
produce or co-deliver complex products, with a determinant role played by Information and
Communication Technologies (ICTs).

The capacity of the organization to share knowledge among its network of collaborators and apply it to
performing important activities is increasingly seen as a vital source of competitive advantage in many
industries (Dierickx & Cool, 1989; Grant, 1996; Kogut & Zander, 1992; Nonaka & Takeuchi, 1995;
Teece, Pisano & Shuen, 1997; Carlile 2004).

A wide body of research has recognized several factors accelerating or lowering the process of
knowledge sharing, such as geographical location, motivation, absorptive capacity and so on.

This research is aimed at investigating the strenght of the impact of social, organizational and
technological factors on knowledge sharing in two Business Units (ICT and Vehicle) of Elasis S.c.p.a.,
a first tier supplier of R&D of the Fiat Group.

The analysis of the multidisciplinary literature related to knowledge sharing studies enabled the
identification of several factors, grouped under the label of organizational, social and technological
factors.

A pre-selection of these factors was done through informal interviews with managers and analysts
working in Elasis. Thus, the differential impact of these variables on knowledge sharing was measured
through multiple regression analysis.

Increasingly, the growing interest in facilitating knowledge sharing activities has led to increased
attention being paid to social network analysis as a tool for mapping knowledge and capabilities and
the nature of relationships within informal networks (Allen et al., 2007). However, despite the
knowledge-intensive nature of R&D activities, social network analyses within R&D function remain
relatively rare. Furthermore, this research discusses the role of informal networks in the access and
sharing of knowledge within the two business lines selected for the study. Social network analysis
resulted useful to map inter and intra-organizational knowledge transfer in two Business Units within
Elasis: Vehicle and ICT.

Implications for the firm are clear, first of all we provide through social network analysis a better
understanding of the informal organization, showing how effectively R&D work, that is how is

structured their knowledge sharing network. The recognition of the hidden network of collaboration
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have several implications, one of these is the creation of informal communities of practices for
knowledge management.

This thesis is composed of four parts, each one has produced a paper that has been refereed and
discussed in international conferences.

The first part is focused on the analysis of the metamorphosis of the firm structure due to the
adaptation to environmental changes. Specifically, in this part we will introduce the model of the
Extended Enterprise, a new model of the firm that tries to assimilate complexity management and try
to optimize the activities of resources’ exploitation and exploration within and across the network of
collaborators through ICTs.

The second part focuses on the analysis of the literature on knowledge management, and in particular
the barriers/enablers of knowledge sharing process from 1969 to 2007.

The third part contains the empirical analysis, in which through multivariate data analysis the main
barriers affecting knowledge sharing in Elasis will be identified.

In this part, the process of anomalies audit/solution is selected as case study to show how the problems
identified previously affect the process of product development.

Finally, since the creation of a Community of Practice within Elasis appeared as the best tool to solve
the problems identified, we decided to use social network analysis to map the knowledge sharing
network present within and across the firms’ boundaries and to identify the potential members of the

CoP.
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1% part

Theoretical basis



1. Theoretical Basis

The theoretical basis of this work is related to the conceptualization of the emerging model of the firm
of the Extended Enterprise (EE). In this chapter we are going to identify the theoretical origins of the

EE and to define the main characteristics of this new way to manage businesses.

1.1 Resource Based Theory

The antecedents of the Extended Enterprise date back to Penrose’ (1959) work on the growth of the
firms, especially for the view of the firm as a clear-cut entity made up of different “bundles” or
portfolios of resources, an entity difficult to define, except to what it does or what is done with it.
Penrose (1959) and the precursors of the Resource Based View of the firm (RBV) (Wernerfelt, 1984;
Rumelt, 1984; Barney, 1986; 1991) anticipated the interest for start-up pursuing entrepreneurial
strategies on the accumulation of intangible resources for survival or growth.

What’s new was that for the first time a distinction between tangible (such as physical, human capital
etc.) and intangible assets (such as organizational routines, brand positioning etc.) emerged.

Penrose was the first who said that labor, capital and land, constitute the intangible nature of many
valuable resources tied to the firms. Moreover the author recognizes that these resources can be owned
by the firm or external to it and the firm has to exploit these ‘productive’ opportunities present in the
environment.

Then, he also highlighted the role and the capabilities of the entrepreneur, saying that opportunities are
numerous, but the entrepreneur can see or take advantage of some of them, so the entrepreneurship is
what limits the profitability and the size of the firm. Entrepreneurship or enterprise is a kind of
intangible asset and it is associated with temperament or personal qualities of individuals; so it results
to be difficult to measure the performance of the firm just considering measurable indicators and
ignoring the non-measurable one such as the entrepreneurship.

Then, he concludes that the creation of value is due to the capacity of the entrepreneur in the effective
and innovative management of productive opportunities, giving rise to a cause-relation effect between
resources management and the creation of growth and innovation, with a renewed centrality of the
human resource (entrepreneurship). As in Penrose also in Wernerfelt and in Barney management has a
central role. Antecedents in economics see management roles merely as a function for processes
optimization within a firm. Barney see managers as ‘strategizers’ and accord them a central role in
identifying, exploiting and developing profitable opportunities. This is consistent with Penrose’, who
assumes that management capabilities permit to exploit unused productive resources.

Penrose open a new orientation in considering the efficiency of a firm, in which tangible and
measurable assets were as valuable as intangible and not measurable assets. He was the first who

highlighted the importance of social and psychological factors to determine the success of a firm
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(conceptualized as the size of the firm). Consequently, it emerges the necessity to start to consider
non-measurable aspects.
According to Penrose (1959), idiosyncratic resources provide services and that services depend on the
capacities of the employees to use them. But these capacities are partly shaped by the resources with
which employees deal with, so resources and capabilities are interdependent and their combination
enable the exploitation of the productive opportunities of the firm, providing a competitive advantage.
Anyway, getting a competitive advantage is not enough, as firms have to try to sustain their
competitive advantage (SCA) in the long-period. According to RBV authors SCA is acquired when:
a) It takes into consideration also of potential competitors (Barney, McWilliams and Turk,
1989);
b) it considers competitive advantage that lasts a long period of calendar time (Jacobson, 1988;
Porter, 1985);
c) It exists after the efforts to duplicate it have ceased (Lippman and Rumelt 1982; Rumelt,
1984).

In order to become sources of sustained competitive advantage these resources have to possess 5
attributes (the Vris model, see in the picture below) (Barney, 1991; Teece, 2000):

e Valuable;
‘Resources are valuable when they enable a firm to conceive or implement strategies that improve its
efficiency and effectiveness’ (Barney, 1991). In particular those attributes that neutralize threats and/or
exploit opportunities can be considered resources.

e Rareness;
Resources are possessed by a single or a few firms in an industry.

o Imperfect Imitability;
Firm resources can be imperfectly imitable for one or a combination of three reasons:
(a) The ability of a firm to obtain a resource depends on unique historical condition. This involves that
firms are conceived as historical and social entities such that the resource accumulation is considered a
path-dependent process. Thus, the particular set of resources of a firm are, in part, specific to that firm
given its particular trajectory in space and time (Barney, 1991). These authors don’t use the term path
dependence but in Penrose as in Wernerfelt and Barney we see this concept, a firm’s history shapes its
future opportunities and diversity of firm resources will lead to diversity of strategies and hence
increasing diversity of resources;
(b) The link between the resources possessed by a firm and a firm’s sustained competitive advantage is
causally ambiguous; when the link between the resources controlled by a firm and a firm’s sustained
competitive advantage is not understood or understood only very imperfectly.
(c) The resource generating a firm’s advantage is socially complex (Dierickx & Cool, 1989), such as

the interpersonal relations among managers in a firm (Hambrick, 1987), a firm’s culture (Barney
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1986b), a firm’s reputation among suppliers (Porter, 1980) and customers (Klein, Crawford &
Alchian, 1978; Klein & Leffler, 1981).

o Substitutability;
It mustn’t have strategically equivalent substitutes that are valuable but neither rare nor imperfectly
imitable. Resources are strategically equivalent when they each can be exploited separately to
implement the same strategies.

¢ Non-appropriability (Wernerfelt, 1984; Teece, 2000).

Wernerfelt in his analysis provide an analytical tool for the evaluation of the resources that can lead to
higher returns over long periods of time. He also sees the imitation as a potential threat for all firms’
resources; in fact he focuses more on resource analysis and resources’ acquisition and protection
dynamics. The author states that resource position barriers are the barriers that firms are able to build
in order to protect their resource from other incumbent’s acquisition influencing their revenues or
costs. And he adopts the growth-share matrix, for evaluating the importance of a resource in a product
and vice versa. Wernerfelt doesn’t give a prescription of how to get a competitive advantage and hoe
resources have to be for getting a similar goal, he just put resources and products on the same level
and try to adopt the product-tools and threats also for resource as he believes that resource are very
important in order to assure an advantage on other competitors. He says that the resource point of view

can provide richer and new strategic options to the firms.

Value

Rareness

Imperfect Imitability
Firm Resource —History

Heterogeneity Dependent Sustained
—| —Causal Ambiguity| — Competitive

Firm Resource —Social Advantage

Immobility Complexity
Substitutability

Figure 1.The relationship between resources heterogeneity and immobility, value, rareness, imperfect
imitability, and substitutability, and sustained competitive advantage

Finally, for Barney: immobility, heterogeneity (valuable, rare, imperfectly imitable and non
substitutable) and right expectations (through information) are a potential source of sustained
competitive advantage.

Resource heterogeneity is the most basic condition of resource-based theory (Penrose, Barney, and
Wernerfelt). It assumes that some resource bundles and capabilities are heterogeneous across firms.
Barney focuses more on the characteristics of the resources susceptible to generate a sustained
competitive advantage and he suggests that heterogeneity is necessary but not sufficient for a
sustainable advantage. In fact if we consider top management, it may not be copied exactly, although

strategies implemented often might be equivalent. If a large number of competing firms have a similar
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vision even if one firm has rare and imperfectly imitable resources as top management, however it will
not acquire a sustained competitive advantage.

In Barney (1986), firms are heterogeneous different and they have different information different
expectations about the future value strategies. Barney extends the product-market view and includes
factor markets, suggesting that firms wishing to obtain expected above normal returns from
implementing factor market strategies must be consistently better informed about the future value of
those strategies than other firms in the same market (Barney, 1986). The imperfection creates in the
market are considered as a source for differentiate firms operating in it.

Also Wernerfelt consider resources heterogeneity as important element that gives a competitive
advantage to firms through differentiation, expansion and growth.

Indeed, firms with such resources will be strategic innovators, for they will be able to conceive and
engage in strategies that other firms could either not conceive, or not implement, or both, because
these other firms lacked the relevant firm resources (Barney, 1991).

Barney focused his attention on which type of resources can create a sustained competitive advantage
and what kind of imperfections can create above normal returns. He always wanted to provide
strategic insights to firms for sustaining advantage on competitors through the knowledge of the
typology of resources firms need and on how to predict their value for long run competition.

Barney look at the firm the same way, firm is a bundle of resources, which includes all assets that may
enable firm to conceive and implement strategies that improve its efficiency and effectiveness
(Wernerfelt, 1984). But in addiction Barney specify the typology of all assets: physical capital
resources (Williamson, 1975); human capital resources (Becker, 1964); organizational capital (Tomer,
1987).

With Wernerfelt and Barney there is a theoretical break from the neo-classical tradition: from the firm
as a mere profit function to the firm as an organization with the control of potentially valuable
resources. This is consistent with Penrose” work, in which: ‘a firm is both an administrative
organization and a pool of productive resources’ (Penrose, 1959, p.2).

Moreover, both authors try to find the sources of competitive advantage on internal resources and firm
capabilities rather than in the products sold or in the market.

Wernerfelt (1984) start adopting the firm’s resource side rather than the product side and define an
economic tool for providing a framework for firms’ resources analysis. He wants to show how this
change of perspective can give a different and perhaps richer perspective on products growth prospects
in a long period of time. In Wernerfelt the firm is a collection of productive resources that are defined
as anything that is a strength or weakness of the firm. He considers both tangible (such as physical,
human capital etc.) and intangible assets (such as organizational routines, brand positioning etc.)
which are tied semi-permanently to the firm (Caves, 1980).

He wants to quantify the strategic weight of resources’ importance for firm’s activities in different
products-markets. Here resources are the prerequisite for higher returns and expansion but through a

sequential entry strategy. He thinks that ‘looking at diversified firms as portfolios of resources rather
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than portfolios of products gives a different and perhaps richer perspective on their growth prospects’
(Wernefelt, 1984, p.178).

The RBV since the late 1959s have focused his attention on internal sources of competitive advantage
and inter-firm variations in performance. The focus for searching the sources of advantage is internal,
but it’s aimed at creating an advantage on external competitors. So these authors implicitly introduce
the notion of benchmarking.

Barney criticizes the theoretical basis of the environmental models and suggests that internal resources
can give sustained competitive advantage to the firms. Moreover environmental analysis is important
but as it’s a systematic, not rare and perfectly imitable analysis, it can be used by many other firms. He
says also that only when information is gotten through non systematic means may give to firm

exceptional advantage.

1.2 Dynamic Capabilities

Not only knowledge, rather the capacity to create and manage such knowledge, can provide a
sustained competitive advantage. It was highlighted that knowledge is not static; rather it’s dynamic
and changes continuously. The dynamic capability paradigm (Lado and Wilson, 1994; Teece et al.,
1997) is an integrative approach to the RBV offering a closer understanding of sources of competitive
advantage. Firms must respond to changes quickly and efficiently, that’s why dynamic capabilities are
fundamental as they represent “the capacity to sense opportunities, to reconfigure knowledge assets,
competences, and complementary assets” (Teece, Pisano and Shuen, 1997).

Among dynamic capabilities the organizational learning (Argyris, 1977; Senge, 1990; Huber, 1991;
Weick, 1991; Mintzberg et al. 1998; Crossan and Berdrow 2003) is the collective ability of a group to
expand continuously its capacity to create the future. Most observers view organizational learning and
the learning organization as virtually synonymous terms, with the former focusing more on process
and the latter on structure. A learning capacity indicates a firm’s ability to comprehend and assimilate
new knowledge, which would allow the recipient unit to innovate or to imitate other firm’s
innovations.

Huber (1991) extended the definition of organizational learning by identifying four necessary
constructs: knowledge acquisition, information distribution, information interpretation and
organizational memory. Organizational learning capability is especially critical since idiosyncratic
advantages naturally erode over time, and an intensive exchange of knowledge, deliberately delivered,
may help to reinforce strategic positioning (Lorenzoni and Lipparini, 1999). Firms are developing
routines in order to enable organizational learning within the firm, enacting the passage from a
manufacturing to a service-oriented economy: firms that are thriving in the new strategic environment
see themselves as learning organizations pursuing the objective of continuous improvement in their

knowledge assets (Senge, 1990); the Extended Enterprise is a kind of learning organization.

21



The capacity to acquire knowledge is also called absorptive capacity (Cohen and Levinthal 1990),
that’s “the ability to recognize the value of new information, assimilate it and apply it to commercial
ends ...which depends on the level of existing related knowledge in the company”(ibid., p.128). They
consider all the obstacles and problems linked with this activity and highlight the role of prior
knowledge as a factor conditioning the retention of new knowledge. In general, many authors agree
that that the ability to acquire, integrate, store, share, and apply knowledge is the most important

capability for building and sustaining competitive advantage” (Zack, 1999).

2. Complexity Theory

A system is complex when it has many components that interact continuously in an interesting way. A
system can be qualified as complex whether it has the following characteristics:

- Agent-based: The basic building blocks are the characteristics and activities of the individual agents
in the environment under study.

- Heterogeneity: These agents differ in important characteristics.

- Feedback: Individual learns through feedbacks, which are released by their environment as a result
of their activities.

- self-organization: in order to adapt to the environment agents that make the systems collectively and
autonomously self-organize in order to get the same result.

- Emergence: actors are structured in sub-groups and their interactions cause the emergence of macro-
level phenomena.

- Dynamic and nonlinear: These agents are intelligent as they change over time by learning and
adapting to their environment, or experience natural selection in the regeneration process. The
dynamics that describe how the system changes over time are usually nonlinear, sometimes even
chaotic. The system is continuously between chaos and perfect equilibrium, in a state called the edge
of chaos. This approach contrasts sharply with the neo-classical approach to modelling economic
systems based on Newtonian physics of cause-effect phenomena explanation. Usually, in order to
work with expressions and equations that are tractable by mathematical analysis, microeconomic
theorists assume that all consumers are identical and never change their preferences or characteristics.
In order to use mathematical models they adopt models that dramatically simplify the reality under
observation, failing in representing the reality of phenomena.

- Interdisciplinary Approach: in order to get to a full comprehension of a pohenomenon it is
fundamental to adopt an interdisciplinary approach. It is adssumed that every phenomenon has a basic
underlying structure even if disciplines have different approaches and have been used to see different
things. The identification of a deep overlying structure can help to transfer methods of analysis and
understanding from one field to another enriching the set of analytical tools at disposition of

researchers.
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- Computer Simulations: In many cases computer simulations are outgrowths or natural extensions of
the insights of simpler mathematical models. In other cases computer simulations are constructed by
modeling directly the features and interactions of the agents in the system being modeled. Then,
analysis of the dynamics and emergent behavior of these simulation models can lead to new
mathematical models, new hypotheses and new real- world experiments or field studies to test these
new models and hypotheses. In addiction to computer simulation, mathematical techniques of the
complex system approach include: nonlinear dynamics, especially differential equations, difference
equations and cellular automata, game theory, Markov processes, genetic algorithms, social network

analysis and time series analysis.

2.1 Managing in Complexity

Macro-environmental transformations becomes more and more unpredictable compared to the past,
rigid models of performance prediction seem to be useless, and it is fundamental for firms to quickly
adapt to the changed conditions in order to survive. Firms have to follow the transformation occurring
in the environmental just like living creatures adapt to ecosystems in order to survive.

The legacy of complexity theory is evident in the new model of the firm. Firms have to start to learn to
be proactive by managing the ubiquitous, unpredictable and striking changes of complex
environments, a strategy that put the firm at the edge of order and chaos, at the edge of chaos (Brown,
Eisenhardt, 1998).

The edge of chaos is ‘a natural state between order and disorder, a grand compromise between
structure and surprise’ (Kauffman 1995).In more concrete terms, being at the edge of chaos means that
change occurs when strategies and their related organizations are sufficiently rigid so that change can
be organized to happen but not so rigid that it cannot occur (Brown, Eisenhardt, 1998). This state is
created by managers instilling a sense of tension, a capacity to read the signs of crisis, and a capability
of flexible adaptation to the new conditions, meaning tightening strategic alliances, acquiring the
needed knowledge and capabilities, transforming the image of the firm and so on.

The extended enterprise should be conceptualized as a complex system. It is important to start to
consider its value not simply as the sum of its tangible assets (asset 1 + asset 2 + asset 3 = value of the
firm), rather as the final result of the interaction of its tangible and intangible assets at inter-functional,
inter-departmental and inter-firm level.

This should be done with the awareness of co-evolution and competition and not just competition in
the economic environment in order to maximize the exploitation of the resources.

Through ICT firms are extending their possibilities of communication, collaboration and cooperation

within the organization; within the network of actual and potential partners; and with competitors.
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Moreover, the increasing competition has also accelerated the process of aggregation among
enterprises, through acquisition and alliances, giving rise to a new way to compete and cooperate
(Moore, 1996; Davis and Spekman 2003).
Suppliers, buyers and customers once considered quite as competitors and external to the firm, are
internalized and considered important collaborators with whom the firm can co-evolve in order to
survive when it goes through the edge of chaos. As Martin, Mitchell, and Swaminathan (1995) pointed
out, strategy theorists once tended to view suppliers and buyers primarily as antagonists seeking to
appropriate the profits of existing business activities in an industry chain. Yet, as evidence
accumulated on the advantages of a cooperative mode, both practitioners and strategy researchers have
paid increasing attention to networking, alliances, and cooperative inter-firm relations. Some
researchers have argued that firms with collaborative inter-firm relations could be more competitive
than those without (Miles and Snow, 1984; Jarillo, 1988; Johnston and Lawrence, 1988). Gomes-
Casseres (1996) further argued that growing collaboration among firms generated new forms of
rivalry. Business rivalry could often occur between sets of allied firms, which he called
‘constellations,’ rather than between individual firms.
Finally, the new model of firm has to face complexity, the new rules o take into account are:

Interactions develop within a system and across other systems;

Continuously being at the edge of chaos;

Co-evolve with some players and competitors;

Self-organization;

*  Non linearity;
‘Adaptivity’ to the changing conditions;

Interdisciplinary, since make a bridge between different disciplines.

3. The Extended Enterprise

According to the evolutionary literature studies, the EE can be defined as a bundle of dynamic
resources, capabilities and relationships (Penrose, 1959; Teece, Pisano and Shuen, 1997;
Venkatraman, 1998) interacting with new and different players (such as customers and suppliers),
organizations and industries (Scott, 1996) through advanced computer communication technologies
and formal or informal linkages (Brown, and Duguid, 1991; Wenger, 2000; McDermott, Wenger, and
Snyder, 2002), with the aim of creating, sharing, recovering, deploying new knowledge and
capabilities from the business ecosystem in order to create value and producing innovation (Filieri and
Al Guezaui, 2007). In addition, the EE is a learning organization that uses ICTs to enhance its learning

processes, and can be mainly characterized with the following features:

o The EE seeks to leverage the skills of its suppliers (Spekman, 2003) and to enhance their

efficiency by helping them in reducing costs. All partners must believe that competitive
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advantage is greatest through partnering (where each partner concentrates on its particular

strength). The collection of partners becomes a winning combination (C. Banks).

e There must be a win-win strategy (Hall, 2004), for conflict resolution. All other conflict
resolution strategies guarantee that one party’s gain will come at the expense of another, a result

that will break trust and begin a process of disintegration (C. Banks).

o It works in real-time across heterogeneous environments, and across public and private networks.
It focuses on the speed at which information becomes available. When all constituents are armed
with data in real time, latency among automated IT systems and human decision-makers is
virtually eliminated, which allows near-real-time information systems to super-speedy, "just-in-

time" processes (Bort, 2003).

e Customer participation in the development and design of goods, services and user innovation

(Thomke and von Hippel, 2002; Berger et al., 2005).

o Creating and increasing the social capital by increasing the size of the network and the efficiency
and effectiveness with which members transact business, share information and make decisions
that create value for individuals and the community. And, as social capital increases, so too does

economic value for all. (Applegate, 2004)

3.1 A strategy for the Extended Enterprise

The EE aims at reducing NPD cost and time to market. It is fundamental to clearly indicate the
direction to take in order to get these goals. A strategy for the EE should take into consideration some
aspects of the market-driving strategy. It is evident that we cannot assume any more traditional
strategies, as they are no more suited for industries with intense, high-velocity change (Brown and
Eisenhardt, 1998). In complex and turbulent environments the right answer to sustain a business is not
more just the adaptation to the changes of the market, as postulated in the ‘sense and respond’ firm
(Evans and Wurster, 1997) or in the market-driven strategy. Firms need to be proactive, learning from
their environment, anticipating the changes and leading the markets (Brown, Eisenhardt, 1998;
Jaworsky, Kohli and Sahay, 2000). This is a risky strategy that fosters the continuous search of
breakthrough innovation for leading global markets.

This could be done through a proactive attitude (Lumpkin and Dess, 1996) adopting a flexible strategy
and striving continuous innovation flows.

A strategy for anticipating knowledge changes focus on analyzing the current situation related to what
the firms knows and what the firm have to know for adapting to the changing conditions. We have
assumed that adaptation is an aspect of the EE; however it is important to consider and balance both
adaptation and search for changes’ anticipation in the current environment.

The firm has to balance two different but not mutually exclusive strategies:
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1) Explore: knowledge in the industry is changing rapidly; the organization may need to be creating
new knowledge just to keep the pace of change.

2) Exploit: resources and capabilities exceed the requirements of a competitive position offer the
opportunity to further exploit that knowledge.

Adaptation the environment was a characteristic of the market-driven orientation, where the
company’s main ability is to learn, understand and respond to the market (Jaworski, Kohli, and Sahay
2000). On the other hand, the company’s ability to change the market is related to the capacity of
driving markets (Jaworski, Kohli, and Sahay 2000; Kumar, Scheer, and Kotler 2000; Harris and Cai
2002).

Being proactive, it means that firms continually scan the environment and detect the signals coming
from it for making foresights on the future trends in knowledge, technology, and social dynamics
(Hamel and Prahalad, 1994). Proactiveness refers to a firm’s approach to market opportunities through
active market research and first mover actions such as the introduction of new products/services ahead
of competitors (Lumpkin and Dess, 1996). Proactiveness is a crucial organizational process, since it
entails a forward-looking perspective. Being a pioneer by anticipating and pursuing new opportunities
and participating in emerging markets is the hallmark of entrepreneurship. Proactive start-ups tend to
become first movers by forging a new market segment or by replacing established companies with
new products/services (Christensen, 1997).

Successively, the firm has to decide how to acquire technology, knowledge and capabilities needed
and how to accelerate the emergent trends.

In order to monitor the dynamics of the knowledge market, practitioners have adapted two marketing
tools such the swot analysis and the benchmarking'.

Being fast at developing new products or locking—in customers, adapting on the specific needs of
customers or shaping their needs became a necessity for sustaining competition. And on the contrary
being late to market, on the other hand, can carry significant penalties in terms of reduced market
share and profitability, especially where product life is short.

As Hamel says ‘industry revolution is the product of strategy innovation. In an increasingly non-linear
world, only non-linear strategies will create new wealth. As companies move beyond the incremental,
strategy innovation—the capacity to reengineer product and service concepts, redraw market
boundaries, and radically alter deep-down industry economics—will become the next critical
competitive advantage. Strategy innovation is the only way for a company to renew its lease on

success’ (Hamel, 2000).

1S.W.O.T. analysis of proprietary knowledge and capabilities and on the knowledge and capabilities present in the market
could enable the firm to map their opportunities and threats, in order to understand if it is going in the right direction. This
map enables firms to understand the Knowledge gaps of the firm, it is this gap that knowledge management must address to
add significant and lasting value” (Zack, 2000: 85). Benchmarking activities for knowledge and capabilities acquisition is

seen as another fundamental process of the EE (Zack, 1999).
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But the orientation of the firm has not to be too related to just customers, multiplying product
improvements with the risk of causing a second myopia (Gummesson, 2004). New knowledge and
breakthrough innovations can come from other external sources, such as research center, suppliers,
lead-users.
Market-driving firms go beyond customers’ expressed needs and involve firms to be proactive in
discovering and satisfying the latent, unarticulated needs of customers. The related strategies are
(Jaworski, Kohli, and Sahay, 2000; Narver, Slater, and MacLachlan, 2000; Slater and Narver, 1998):

» Working closely with lead users,

» Uncover new market opportunities,

» Undertaking market experiments to discover future needs,

» Cannibalizing sales of existing products,
Prior research (Jaworski, Kohli, and Sahay 2000) on market-driving organizations has focused on the
different way to drive a market: first, deconstruction implies the elimination of competitor in a value
chain (Suppliers, distributors, wholesalers...). Second, construction, it involves the creation of new
players in the value chain. Third, functional modification consists in changing the functions performed
in a market by the players.
These ways of driving a market are well suited for the EE, which in fact is already adopting the
market-driving strategy; firms are eliminating competitors in the value chain integrating them in their
network of relationships. These players are also thought and considered with a new role, suppliers
have not just to provide semi-finished products or raw materials, rather they have to know what firm’s
customers want, what kind of products, what kind of design is more requested, customers are not more
just served and studied, some of them are asked to create new products. Suppliers and customers, but
also other players should share their ideas, insights and knowledge in the fuzzy front end, becoming
co-creator of new products. Differently from the past, suppliers and customers are not more
considered as opponents; rather they are integrated in the NPD development.
This strategy should take into consideration the centrality of knowledge, and the related activities of
sharing, deploying, and integrating it into and across the firms. In this context, the alliances are
strategic, since they allow the integration of different partners in terms of their knowledge capital,
technology or other specific capabilities.
Inter-firm alliances’ goals can vary deeply: firms form new alliances to enter different
markets nationally and internationally, to jump market barriers, and to share proprietary knowledge,
specific capabilities, or technological infrastructure.
Since the innovation often occurs across networks, an element of the EE strategy is to set up processes
enabling the scanning of the external environment in order to identify the most innovative players,
new ideas and knowledge freely available. Learning routines could be an enabler of such a process.
Following Grant (1996) a learning routine is a regular pattern of interactions among individuals that
permits the transfer, recombination, or creation of specialized knowledge. Collectively, these routines

may be viewed as the reinforcement of the capability of managing knowledge flows in intra-firm,
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inter-groups and inter-firm networks (Lorenzoni and Lipparini, 1999). Potential innovators present in
environment of the firm can be lead-users, customers, manufacturers, suppliers, research communities,
and competitors (Von Hippel, 1986; Thomke and Von Hippel, 2002) and they can be tightened to the
firm through formal or informal linkages. Then, NPD is a process of co-creation (Prahalad and
Ramaswamy, 2004) being not just a mere function of R&D.

In the traditional conception of value creation process, consumers, suppliers, competitors were
“outside the firm” and considered as opponents; thus, value creation occurred inside the firm (through
its activities) and outside markets (Sawhney, Verona and Prandelli, 2005). Nowadays, it is exactly the
opposite. Competitive advantage is a function of the firm’s ability of borrowing knowledge and
capabilities and of its capability to identify and retain the most creative, connected and acknowledged
players presented in the business environment. Considering this strategic framework, communication
is a key-process and a link among nodes; even more, it shapes the firm’s structure. For instance, the
balance of top-down and bottom-up communication flows means that top managers interact with the
lower level of the firm, where specialized knowledge is resident (Grant, 1996). Such organizational
environment may enhance the creativity of its employees and then, the innovativeness of the firm.
Consequently, rather than a market-driven strategy, it is preferable to adopt a market-driving strategy
focused on strategic knowledge and relationships management to compete in turbulent environment
and by analyzing the literature, two main strategic capabilities are perceived to be the core components
of the EE to achieve successful NPD: knowledge management and relationship management

capabilities (Figure 2).

Knowledge

Management \

KMS

NPD success

A 4

Relationship
Management

Figure 2. Constituent of NPD success (my elaboration)

3.2 Knowledge Management Capability

A strategy that is aimed at innovating rapidly and effectively, even in ever-changing environment, has
to be focused on the activities of acquiring, integrating, storing and exploiting knowledge (Grant,
1996), and has then to set-up a knowledge strategy (Zack, 1999). This phenomenon is more evident in
complex NPD process, where the increasing need of different and cross-functional/industrial

knowledge and capabilities and of expensive technologies have further decreased the benefits of
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innovations. Thus, firm’s competitive advantage is related to its capacity to favour organizational
learning and developing knowledge tools.

Due to the complexity of the current NPD processes, more knowledge is required from outside the
firm. Contrary to the past, knowledge transfer becomes easier through ICTs within and across firms
and potential customers located everywhere in the world. The change provided by ICTs is radical,
especially for the fuzzy front-end, since firms can harness the huge amount of knowledge and ideas of
potential worldwide users.

Knowledge refers to a fluid mix of framed experience, values, contextual information, and expert
insights providing a framework for evaluating and incorporating new experiences and information
(Davenport and Prusak, 1998).

Knowledge can also be searched within firms’ boundaries where the main part is tacit since it is
difficult to codify in the natural language and is embedded in performing complex tasks. The explicit
knowledge or information includes “facts, axiomatic propositions, and symbols such as information on
size and growth of a market, production schedules, and so forth” (Dyer, 2000) and is easily to codify
and to communicate. “While explicit knowledge is more easily managed and shared, tacit knowledge
potentially has more strategic value, being derived from particular circumstances and events and thus
unique and hard to imitate” (Zack, 2000). Both tacit and explicit knowledge reside at four levels of an
organization: individual, group, organization, and inter-organization (Hedlund, 1994). Therefore,
knowledge sharing, conversion, and learning are not only occurring at the individual level, but also at
the inter-organizational level (Nonaka and Takeuchi, 1995; Lank, 2005).

(for a more detailed treatise on knowledge management see the chapter 4.3. ‘Managing knowledge

into Organizations’)

3.3 Knowledge Management Systems

The network capability and its exploitation in terms of deriving the knowledge needed for enhancing
the firm’s competitiveness and innovativeness is considered a central theme in the conceptual
framework of the Extended Enterprise. Accordingly, two essential constituents represent the basis for
the EE mainly: knowledge and relationship management. With this regard, knowledge is considered
the major pillar of EE and its management is a core process for implementing successful NPD and
gaining sustainable competitive advantage. Nonaka and Takeuchi (1995) focused on the dynamics of
knowledge creation and suggested that the four major activities of KM are socialization,
externalization, internalization and combination. Nonaka and Konno (1998) argued that an essential
element to knowledge creation is establishing an organization's “ba,” which is defined as a common
place or space for creating knowledge. Four types of ba corresponding to the four modes of knowledge
creation were identified: (1) originating ba, (2) interacting ba, (3) cyber ba, and (4) exercising ba

(Nonaka and Konno 1998).
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Practitioners and researchers found that IT plays an important role in supporting the different modes of
knowledge creation since it provides the adequate tool that provides the appropriate “ba” for creating
value. Information and Communication Technologies (ICTs) enable the processes of knowledge
management at the group, organization, and inter-firm level and facilitate the capability of a firm to
effectively manage its network. As a matter of fact, Knowledge Management Systems (KMS) provide
the specialized and practical technologies or tools that enhance the knowledge creation modes, which
is the core of the EE. Consequently, various conceptual designs of the KM functions and different
practical implementation of the KM tools can serve for the same KM activity.

For instance, KMS providing ‘interacting ba’ can be designed to support collaboration, coordination
and communication processes among different players in the social context of the EE. Indeed, these
information systems, such as electronic mail or group support systems, can facilitate the teamwork
across the network and can expand the firm’s network to more extended, or even weaker, ties that may
provide new knowledge (Robertson et al, 1996). Another example of KMS that may support
knowledge creation activities through interaction is the intranet. This tool, supplemented by enhanced
capabilities such as computer simulation and smart software tutors, can provide the context through
which different members of the network interact with each other for constructing and sharing beliefs,
for confirming consensual interpretation, for making observations concerning specific issues, and for
allowing expression of new ideas (Henderson and Sussman 1997).

Throughout analyzing the literature on IT applications to knowledge management activities, Alavi and
Leidner (2001) recognized three major applications: (1) the coding and sharing of best practices, (2)
the creation of corporate knowledge directories, and (3) the creation of knowledge networks. This
latter can be formed through providing online forums for interaction among the different members of a
network in order to create value. For instance, Zack (1998) observed that Buckman Laboratories has
responded effectively to the environmental changes through using an online interactive forum where
users’ comments are considered as themes for conversation and are classified by topic, author and
date. Recently, Maier (2007) emphasizes the importance of ICT support to foster networking, which is
considered the essence of the EE. In fact, he highlights the tools and systems that increase the
visibility of networks and communities, such as knowledge maps, directory services and catalogues
(Maier, 2007). Further, he presents the following framework for designing KMS aiming at supporting
KM initiatives in a network (Maier, 2007) (Figure 3).
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Figure 3: ICT infrastructure, KM tools and systems for ““network and community’” (Maier, 2007)

3.4 Relationship Management Capability

Due to their open-innovation processes aiming at extending their collaborations with partners,
suppliers, and customers, the EE boundaries are blurred at three levels: intra-organizational (Grant,
1996), inter-organizational, and inter-industrial. Nowadays, the value of the relationship is conceived
as a viable solution for acquiring unique and inimitable resources.

Accordingly, trust-based relationships and collaborative practices are the bases for knowledge creation
and transfer (Nonaka, 1994; Dyer and Nobeoka, 2000) in order to improve firm’s innovative
performance. Relationships within the EE need to be managed for enabling the acquisition, recovering,
sharing and exploitation of knowledge resources.

Accordingly, the communication process is a key-asset of relationship management.
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Effective communication calls for a change in the management of relationship with the network of
each multinational.

Effective communication means some change in the attitude towards external and internal actors’
communications. In fact, instead of activating persuasive communication for convincing the client to
remain loyal to the firm (Rothwell, 1994), the firm has to communicate purposively with an increased
quantity and quality of learning from its creative players. For instance, in marketing communication,
there is the need for other communication roles, rather than persuasion, such as informing, answering,
and listening (Duncan and Moriarty, 1998). Concerning the EE, communication is considered dialogue
and discussion for knowledge and ideas’ generation; and high value is assigned to every feedback,
especially that one coming from the lower level of the firms, where there is the great amount of
specialized knowledge (Grant, 1996). Moreover, advances in ICTs have given rise to modern agora,
where people don’t simply discuss or meet themselves virtually, rather they collaborate for exchanging
knowledge and for creating new products. The emerging B2B, C2C and B2C discussion forums are
increasing the possibilities to grasp the knowledge produced by customers, clients and other actors.
Moreover, it is impossible to achieve knowledge acquisition and sharing without having previously
established good contacts, trusted relationships with clear and effective communication.

Moreover, the acquisition of knowledge depends on absorptive capacity (Cohen and Levinthal, 1990)
of the employees, especially R&D, to deal with external sources of knowledge. Additionally, it is
important that R&D function knows exactly what kind of knowledge is looking for and understands
the utility of such knowledge. However, the management of such kind of relationships is always
allocated to formal knowledge gatekeepers. The gatekeeper refers to the concept of ‘internal
communication stars’ (Allen and Cohen 1969), strongly connected to external sources of information
than non-stars. The term technological gatekeepers, first introduced by Allen (1977), linked “their
organizations to the technological world at large” and it refers to the function of reducing the
communication problems in technology or in a context of R&D organizations. Allen (1977) claimed
that “there will always be some people who, for various reasons, tend to become more acquainted with
information sources outside their immediate community. They either read more extensively than most
or develop personal contacts with outsiders. A large proportion of these people in turn attract
colleagues from within the community who turn to them for information and advice” (Ibid.: 150).
Gatekeepers provide to each of the actors a connectivity function that allows them to avoid the cost of
maintaining side by side relationships. As a matter of fact, they have a double role of co-ordination
and knowledge search.

Thus, a new strategic activity needs to play the new role of enabling the knowledge updating and
sharing within and across the network of the firm.

The integration of marketing and R&D is required also for this reason, they can learn and understand
each other’s needs regarding information and knowledge requirements only if they are in proximity

(Allen, 1977) and cooperate and collaborate on the same projects.
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In-depth studies of product development in automobiles (Clark and Fujimoto, 1991), mainframe
computers (lansiti, 1995), semiconductor photolithography (Henderson and Clark, 1990; Henderson,
1992), and pharmaceuticals (Henderson, 1994) have concluded that differences in firms’ performance
can be attributed largely to the degree of marketing and R&D integration in their development
processes. These studies stress the importance of (a) frequent, early, and ‘thick” communication
among the various specialties needed to launch a new product, (b) the critical need for ‘boundary-
spanning’ individuals who possess both interdisciplinary knowledge and organizational clout, and (c)
the value of searching system-wide, rather than just locally, for solutions to design and technology
problems.

In analyzing the literature on product development, it is striking that interdepartmental and inter-
functional communication have been identified as distinguishing successful from unsuccessful projects
for over 20 years (Allen and Cohen 1967, Allen 1977, Cooper 1979, Souder and Chakrabarti 1979,
Cooper 1983, Maidique and Zirger 1984; Cooper and De Brentani, 1991; Cooper and Kleinshmidt,
1987; Dougherty, 1990; Moenaert and Souder, 1990; Moenaert et al. 1994).

If we assume that firms have to innovate faster and better than competitors to survive in turbulent
environments, firms have to set an organization-wide capability to identify and keep in contact with
potential sources of innovation such as individuals, group or organizations. As matter of fact,
Relationship Management should be viewed as an organizational strategic attitude that has to be
learned also by R&D. They have to learn the attitude of managing long-term relationships with
multiple and different players, but mainly with specialist in their scientific domain. In the case that
Marketing department manages consistently its relationships with customers, suppliers and other
stakeholder, it is also important that internal R&D learns to manage relationships with researchers,
research centres, and universities. However, this activity should be promoted and supported by the
management, in order to avoid the fear of being replaced by other researchers and ignoring external
knowledge producers as competitors (Teece, 2000).

Finally, RM has to embrace ‘all relationships providing value-creating processes’ (Morgan and Hunt,
1994: 22). Potential innovators are present in different relationships with different players. In RM
literature there is Christopher et al. (1991), which includes the development and management of
relationships with six markets: internal, customers, suppliers, referral, influencer, and employee
recruitment markets. Gummesson (1998) highlights also the importance of other relationships, such as
the mega relationships, with other players such as political parties, institutions, mass media, and others
not belonging specifically to the market but exert pivotal influence on market behaviour; and the nano
relationships, concerning the internal relationships in a company, (internal customers, other profit
centres, and to owners and investors). Sawhney and Zabin (2002: 314) reinforce the conviction that an
extension of the marketing relationship paradigm is needed, saying that: ‘competitive
advantage...stems from its (the firm’s) ability to build and leverage relationships with customers,
partners, suppliers and employees’. It is also suggested that the relationship marketing have to focus

also on supplier’s relationships to his or her own suppliers, competitors, and middlemen, naming them
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market relationships (Gummesson, 2000; Workman, Homburg, and Jensen 2003). Nevertheless, all
these players have different creative potentials; RM should build a long-term, trusted and mutually
profitable relationship with the most creative among them.

Thus, an actor that merit particular attention is the lead-user. Von Hippel (1988) demonstrated that
users were about the developers of the most important scientific instrument innovations, and that most
of them had the characteristics of the lead-users. The lead-users generally recognize latent needs
before the market encounters them, they improve the products for obtaining superior solution to their
needs: ‘they can provide valuable new product concept and design data to inquiring manufacturers in
addition to need data’ (Von Hippel, 1987: 570). Thus, not all customers are innovators, just a few
among them, the same percentage it can be found among other actors. Innovation here is not about
product improvement, rather it can lead to breakthrough innovation and it is distributed.

Thus, RM has to find the strategies and technologies to involve both the external actors and their
networks in the NPD process. The focus is not more simply customer needs and complains, the
problems of a similar approach are the difficulties in realizing breakthrough innovations (Berthon,
Hulbert, and Pitt 1999; Hamel and Prahalad, 1994; Christensen and Bower, 1996; Gummesson, 2000).
The focus of the RM is the broad array of players and the linked networks identified by the firm for
having a high creativity potential. The RM has to value much more the relationship with players that
are more willing to interact and collaborate with the firm for co-inventing new products.

In the future, the value of relationships will result from the amount and quality of the information,
knowledge and ideas created and shared across every firm’s network of innovators. Adopting RM,
managers have to consider one other important actor, the Opinion Leaders. The role of opinion leader
is valued in every context, especially for their power in favouring the spreading of an innovation or a
new product (Rogers, Shoemaker, 1971). Opinion leaders perform similarly to hubs, “nodes with an
enormously large number of links” (Barabasi, 2000). Since they are considered the experts in an area
and they can affect behaviours and attitude of the people present in their network. They can be seen as
the connectors between economic actors, but they are important because they possess strategic
information about difficulties rising from the environment or latent opportunities. Moreover,
researcher have found that the productive information and resources gathered through social networks
can help to compensate for constraints and that the use of social networks can counteract many
difficulties and, in some instances, the robustness, accuracy and relevance of appropriate local
information is crucial for business survival and development (Jack, 2005). Finally, a renewed RM
capability should focus more on creative players but also on actors that play the role of opinion

leaders.
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Figure 4. The innovation framework (my elaboration)

3.5 Strategic Alliances and Informal Networks

Inter-firm relationship is increasingly considered as the ideal locus of value creation and a way to
stimulate firm performances and innovativeness (Dyer & Singh, 1998; Lorenzoni & Lipparini, 1999).
Several scholars have studied the relationship between a firm’s strategic alliances and its innovative
performance or new product development (Shan, Walker, and Kogut, 1994; Kotabe and Swan, 1995;
Deeds and Hill, 1996; Baum, Calabrese, and Silverman, 2000; Lerner, Shane, and Tsai, 2003).

In literature there are three main approaches and theories (Osland and Yparak, 1993): the Organization
Theory (Kogut, 1988); the Competitive Position (Porter, 1986); the Transaction Cost Economics
(Williamson, 1975) are not adequate to include all the motivation for current alliances

formation, especially considering the shape of the EE and the increasing value of the knowledge and
relational resources.

Since knowledge, ideas and capabilities are the most important resource and the capabilities of
managing multiple alliances is the most important capability, the related organizational capabilities of
learning and communicating is the key-enabler of those processes. Alliances have been frequently

used as strategic instruments because they provide quick and flexible access to external resources
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(Anand and Khanna, 2000; K. M. Eisenhardt and C. B. Schoonhoven, 1996) that can be obtained
efficiently without mergers or acquisitions. One of the most evident consequences is the emergence of
a of new way to compete and cooperate (Moore, 1996; Davis and Spekman 2003), shedding light to a
new typology of firm, limitless and focused on knowledge acquisition and sharing throughout the
network of partners and competitors. Then, firms are dissolving their boundaries for inter- and intra-
firms relations (Takeishi, 2001) and inter-industry relations (Scott, 1996), trying to facilitate learning
activities (Anand and Khanna, 2000; Dyer and Nobeoka, 2000; Dyer and Singh, 1998) in order to
gather knowledge, ideas, information and capabilities. And the greater the size of the gap and the
existing desire in what the firms want to achieve and what the firm can achieve, the more likely the
firm will form alliances with other firms (Osland and Yaprak, 1993).

But, before tightening alliances firms need to make foresight and benchmarking about future
partnerships, technology and knowledge and capabilities required. Multiple alliances are a source of
networks resources (Gulati, 1999). Harrigan and Gulati define strategic alliances as any

voluntarily initiated cooperative agreement between firms that involves exchange, sharing, or co-
development and it can include contributions by partners of capital, technology, or firm-specific assets
(Harrigan, 1985; Gulati 1995a; 1995b).

The strategic alliances become strategic networks, since the EE start to think the way to exploit
resources present in the linkages present among firm’s partner and other players or firms. Since
innovation process for being effective has to reduce product development costs (Chesbrough, 2007), it
is evident the strategic value of a network of alliances. In fact, these networks provide quick response
to firm’s requests and if they are ready with the technology, the knowledge the capabilities required
for producing the innovation, they get commitments from the main firm of the network.

The increasing importance of alliances has increasingly created the need within firms to create
business units completely dedicated to the management of alliances, becoming more and more
strategic for the business of the firms. Moreover company wide standards and customized tools for
multi-alliance management are asked by the firms (Hoffmann, 2005).

Thus, a critical element for businesses’ success is the awareness of the social capital of the firm and of
the capacity to manage good and productive relationships with an increased and extended quality of
players. That’s why the strategy has to consider the critical elements for successful relationship
management: Trust and Commitment, Communications, Integrative mechanisms, Decision making
style, Company culture (Davis and Spekman (2003).

In this process the EE has to take into consideration also the informal linkages (Brown and Duguid,
1991; Wenger et al. 2000) with different players. These weak ties may refer to persons in the firm’s or
employee’s relationship with whom it/they has less frequent mutual confiding contact. Several studies
confirmed that weak ties are important in bringing new information in organizations (Weenig, 1993,
1999; Weenig & Midden, 1991). Informal relationships are much more important than formal ones in

the innovation process; in fact since they are not rigidly structured they facilitate the
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communication of ideas and the creativity of people. Formal Informal linkages of networks refer to the
social capital of the firm.

Nevertheless, both in formal or informal linkages the connector is represented by face-to-face or
computer mediated communication acts. Moreover if we consider that every player linked to the firm
has an own network of relationships with other suppliers, stakeholders, institutions; it is necessary to
create the condition to acquire also the network resources, that often are present but hidden in the
environment of the firm. Real-time communication provided by computer mediated communication
tools, reconfigure the concept of hic et nunc of the communication act and gives new, extended in time
and space, possibilities of communication. Through two-way communication each player can

become at his turn an active participant of the communication process, having the possibility and the
interest to share freely his knowledge.

Each one has the same importance since this type of communication is not authoritative; it doesn't
follow a bottom-up direction. Among firms in a network communication strategies are built in order to
not shape the authority of the most important one, since collaboration calls for dialogue and discussion
rather than unidirectional information. Face-to-face meetings are important since tacit knowledge “is
created and shared via direct person-to-person interaction, story-telling, and shared experience” (Zack,
2000:81). Knowledge results from interaction among individuals; for example “Communities of
interaction” contributes to the amplification and development of new knowledge (Nonaka and
Takeuchi, 1994). Evidences of the importance of face-to-face communication are also acknowledged
by an EE as Toyota. This enterprise has created regional suppliers association that organize general
assembly, top management meetings and executive meetings allowing high-level communication
within the supply network with regard to production policies, plans, market trends and other issues
(Dyer and Nobeoka, 2000). The frequency of the communications and the quality of it can influence
the quality of the relationship, and then the trust and knowledge sharing activity. This is one of the

future research questions that we will be going to prove.

3.6 A New Model for the New Product Development Process

The capacity of innovating has become the key process for the achievement and for maintaining the
competitive advantage (Day, 1994; Dickson, 1996; Han, Kim and Srivastava, 1998; Kotler, 1991;
Porter 1990). Since innovation process has become very ineffective not adequate to today’s
competitive game (Pina e Cunha and Gomes, 2003), considering the increasing costs of technology
and the decreasing product life cycle (Chesbrough, 2007), organizations are developing new
approaches to the product innovation process.

We have already highlighted the strategic value of knowledge and formal and informal networks of
relationships. In fact, these networks provide quick response to firms’ requests concerning technology,

knowledge, capabilities required for producing innovation, receiving in exchange commitments from
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the main firm of the network. An open- innovation model is the most efficient solution since from the
idea generation to the commercialization, the network of formal or informal resources linked or
linkable by the firm, become critical for reducing costs and increasing revenues.

Product innovation is a complex, cross-functional and dynamic process, which is difficult to manage
(Crawford, 1996). It consists of changed or entirely new services or products which are developed to
the stage of commercialization, and whose novelty should be evident to either producers, consumers,
suppliers or competitors. The process tend to integrate different activities performed by different units
around the innovation process, unlikely the EE is a successful model for speeding —up innovation
because it reconceptualises the NPD process involving new and different participant, such as
customers, suppliers, partners, universities and competitors. In fact, ‘NPD can be especially costly and
complex; when a high degree of component integration is needed; when a nascent technology is
being developed and included in a new product; when a company develops a product with a

partner; when a company develops a radical innovation’ (Kim and Wilemon, 2003 : 15). Then, it is a
good strategy to develop knowledge management systems, which is the process of creating, capturing
and using knowledge to enhance organizational performance (Bassi, 1998). Knowledge can be
searched within the firm, or in the inter-firm networks of the firm. Internal activities and units of the
firms even if they are geographically dispersed, can work together through knowledge sharing tools
(Lipnack and Stamps 1997; Cohen and Gibson, 2003; Zakaria, Amelinckx, Wilemon, 2004). The
organization’s mission is to catch and provide the right knowledge to the right person at the right time
in the right format anywhere within the EE. The first step is to separate consumer interactions into two
distinct stages — “Divergent” and “Convergent thinking”. These two stages have different purposes
and outcomes, and call for different techniques. The “divergent thinking” stage is exploratory and
open-ended, and is used for gaining fresh consumer insights and generating ideas at the ambiguous
“fuzzy front end”. In the later “convergent thinking” stage these concepts and ideas are validated and
refined — this is standard procedure for many companies.

This network of formal and informal participants is managed through ICT systems that enable these
actors to actively learn and to suggest new solution to the firm. Then, firms can access to a more and
extended array of new ideas and knowledge, reducing uncertainty, costs, time and the market risk. In
the past it has been proved that innovations can come from different players such as lead-users and
customers, manufacturers (Von Hippel, 1986; 1988; Anderson & Crocca, 1993; Ramirez, 1999;
Prahalad & Ramaswamy, 2000; Thomke & Von Hippel, 2002; Kristensson et. al, 2004), suppliers
(Gold, 1987; Von Hippel, 1988; Asanuma, 1988, 1989; Clark, 1989; Clark and Fujimoto, 1991;
Mabert, Muth and Schmenner, 1992; Takeishi, 2001), research communities (Allen, 1977; Henderson
and Cockburn, 1994; Takeishi, 2001), competitors (Gomes-Casseres, 1996; Takeishi, 2001).
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Toyota (Dyer and Nobeoka, 2000; Clark and Fujimoto, 1991) highlighted the superior performance
achieved by firms which rely on tiers of external suppliers, and mobilize them in order to reduce
development risks, time-to-market, quality defect rates, and stocks, while at the same time enhancing
their capacity for innovation and flexibility (Helper, 1991). Then NPD is a process of co-creation
(Prahalad and Ramaswamy, 2004) being not just a mere function of R&D. Accordingly, an open-
model of innovation for the EE describes the activity of exploration of the firm throughout his network
of relationships.

Competitive advantage could be linked to the capability of identify, manage and retain the most
creative, the most connected and the most acknowledged players present in the business environment.
Communication is essential in the conceptual innovation which refers along all the phases and through
these processes different players originate, evaluate, and develop ideas relevant to scientific practice.
want. The creation of direct communication tools with all the players considered as potential
innovators and collaborators is critical. For gathering their ideas firms have created communities
through the Internet, like Newsgroup, Forum, Open Source Communities, Communities of Practice
(Brown and Duguid, 1991; Wenger et al. 2000). In this model of the firm the ICTs play the role of
enabler of communication activities among members, building an arena where firms may have an not-
mediated, costless, real time, two-way communication with a huge array of players, with the concrete
possibility to grasp their resources (the extelligence).

The project planning and product development can be outsourced to linked firms that continuously
learn from the firm, and that are ready to do what firms want. Knowledge sharing can be improves
through the creation of new players, the intermediaries of knowledge, defined also gatekeeper. For
example, Toyota has two major divisions the Operation Management and Consulting Division
supporting suppliers learning activities, and if it’s necessary other divisions are involved to solve
problems with suppliers (Dyer, 2000). For facilitating the learning of their members Toyota developed
different association with different tasks like: on site consulting, supplier learning teams, problem
solving teams, employee transfer, performance feedback, and process monitoring. So a new strategic
activity should be the setting up of routines enabling the knowledge updating and sharing within and

across the network of the firm.
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Surely, the NPD process is not more a sequential process, to be successful, it has to follow the
stochastic and unpredictable nature of ideas generation, and thus firms have to be ready and flexible to
sense the ideas and to apply it more quickly and efficiently than competitors. Non- programmed
innovation (Zaltman et al., 1973) is the change that is not planned in advance and it can occur as a
result of serendipity, the ‘eureka’ factor within organizations. Then more innovation firms in the future
will be that one with a more innovative innovation network, firms that have developed the ability to
search for ideas externally, firms that learn and acquire them quicker then others. It is clear that to
maintain these networks firm have to create new capabilities and units, like for example a relationship
management capability, not just focused with customers. Moreover the ability to maintain this network
loyal to the firm is also one other aspect to take into consideration.

The new product development is a multidisciplinary process and all functions are important. Gupta
(1986) showed that when the environment is uncertain the integration of marketing and R&D is
particularly critical for New Product Development success.

The process is not more sequential (Cooper, 1993) but in parallel, group works are adopted and the
functional separation is rejected. All the units of the firm, from marketing to finance and
manufacturing participate in the exploration activity enabled by organizational learning activities
within, outside and across the firm, cooperate and share knowledge and ideas through horizontal and
vertical communication processes.

The boundaries between units are blurred and in fact in the case of new product development these
groups work jointly through a two-way process of communication enabled by modern ICTs.
Especially Marketers and Researcher have to work jointly for new product development, since it could
be the result of market needs, knowledge and ideas. In this case knowledge sharing activities are
aimed at integrating valuable information and knowledge within the firm.

Through the correct integration additional value will be provided, both constituted in new product and
service, in new processes or in new organizational forms.

Finally we can say the more and the faster firms have to learn and collaborate with their formal and
informal, internal and external networks, the more they will be intelligent this network and the

capacity to absorb and manage these resources, the more the firm will be innovative.

3.7 The metaphor of the symbiogenesis

A metaphor from biology can describe very well the new rules of competition; this is the mechanism
of symbiogenesis.

Margulis and Sagan (1966) saw that symbiosis is the main mechanism for creating new species in
evolution. They introduce compelling evidence that symbiogenesis is a major source of evolutionary
innovation leading to the origins of new species. Margulis considered symbiosis an essential principle

in the creation of eukaryotic cells from the prokaryotic cell.
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According to Margulis the Darwin’s notion of evolution as the “survival of the fittest”, a continual
competition among individuals and species is incomplete. According to her et al. (1986), “Life did not
take over the globe by combat, but by networking®. According to Margulis and Sagan (2002),
evolution did not take over the globe by combat, but by networking, cooperation among different
species. Rather than focus solely on the elimination of competitors, Margulis’ view of evolution
downplays competition itself on the basis of symbiotic

) ) Ancestral host cell Modern cell
relationships.

This concept is consistent with the co-

opetition among firms. In complex

. , . —
environments often firms’ competitors After many
generations

prefer to collaborate rather than to compete, of evolution

Brandenburger and Nalebuff (1996: 39)

describe co-opetition as ‘a duality in every Aerohic hacterium C;fanobacterium Mftachandrion Chioroplzst
relationship, the simultaneous elements

of cooperation and competition. War and peace. Figure 6. The Symbiogenesis
Co-Opetition’.

As pointed by Moore (1996) traditional winner taker all competition °...ignores the need for co-
evolution with others in that environment, a process that involve cooperation as conflict’.

This is what emerges from the analysis of the Extended Enterprise, where mergers and alliances giving

rise to new morphologies and physiologies evolutionarily more advanced than their constituents and

originating new players or new products.
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4. The knowledge-based view of the firm

According to the Resource Based Theory, some resources can create a sustained competitive

advantage whether they possess certain attributes such as value, rareness, imperfect imitability, and

non-substitutability (Barney, 1991).

Several authors for long time have questioned which resources contribute to firm’s sustained

competitive advantage. Nowadays, the competitive environment evolves rapidly and the capacity to

manage knowledge-based intellect is the critical skill of this era (Quinn, 1992). The wealth-creating

capacity of the enterprise is based on the knowledge and capabilities of its people (Savage, 1990). In

order to adapt to the changing environment firms see themselves as learning organizations pursuing

the objective of continuously improve their knowledge assets (Senge, 1990).

Some author questioned the reason why knowledge is so important (Zack, 1999), concluding that it

has all requirements for being a kind of resource that promote sustained competitive advantage since:
1. it’s not easily purchased in the marketplace in a ready-to-use form,

it’s acquired through experience and takes time (path-dependence),

the more firms know the more they can learn (cumulative nature of learning),

the synergistic combination may add value to knowledge,

knowing more about something than competitors,

AR

knowledge provides increasing returns as it is used,

7. there are areas where some knowledge leads the competition, acquiring and using that unique
knowledge can be applied profitably in the marketplace

8. firms have to identify knowledge upon which is based their current or future position and
continually improve or update it.
Nonaka and Takeuchi (1997) affirmed that knowledge, in his dual nature of tacit and explicit (Polanyi,
1958; 1967), may be viewed as the basis for creativity and innovation. Clark and Fujimoto state that
new product development embodies knowledge creation as new products embody new knowledge
(Clark and Fujimoto, 1990). Therefore the NPD process is greatly influenced by learning processes
and knowledge management (KM) applied within the company. Knowledge adds value to products
and services, such as technical know-how, product design, understanding of customer needs, creativity
and so on.
Consistently, knowledge and the capacity to create such knowledge is widely considered the most
important source of sustainable competitive advantage (Dierickx & Cool, 1989; Kogut & Zander,
1992; Pettigrew and Whipp 1993; Nonaka & Takeuchi, 1995; Nonaka,1994; Prahalad and Hamel,
1990; Nelson, 1995; Leonard-Barton, 1995; Liebeskind 1996; Grant, 1996; Nahapiet and Ghoshal
1998; Spender 1996; Teece, Pisano & Shuen, 1997; Zack, 1999; Teece, 1990; 2000; Carlile 2004).
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4.1 A clear definition of knowledge

But what is exactly knowledge? And how can we distinguish for example between knowledge and
information?

It is important to give a clear definition of what knowledge is and what it is not, how it is recognizable
and so on. A wide body of literature has not always clearly faced the problem.

At the time when businesses were based on mass production, knowledge was not considered an
important asset. Machines, time and production capacity were the most important asset for competing.
Nowadays, the increasing complexity and rapidity of the pace of change within the society have
created the necessity of knowing better customers, continuously update knowledge and competencies,
and search for the most effective and efficient way of doing this. Everyone of this aspect is linked with
knowledge creation and acquisition, related to work processes, products’ components, customer’s
expectations, emerging technologies and so on.

We said that some years ago firms manage information rather than knowledge. The Latin origin of the
word information means ‘give shape to something’, in mass media studies information was a message
prepared by a source that uses a communication channel for sending that message to the receivers. The
message was generally associated, like in marketing studies, with the aim of producing some effect on
the receiver, so to shape how to look or how to approach to things.

Also news has the role of shaping the receiver’s outlook or insight about war, crimes, public security
and so on. According to what is showed and what it is hidden by the video-camera we receive a certain
shape of the world, of other cultures, of goods and other things.

Advertising is simply a set of messages that have the role of shaping customer’s needs or attitude
towards a specific brand/product. Similarly information provided by some source may have the goal of
giving an outlook or insight about something. This negative definition of the term was not present in
organizational studies, where information constituted an important resource flowing within businesses.
Differently from data, information is a data that makes a difference (Davenport and Prusak, 1998: 3),
such as it has an impact on receiver’s behavior and judgment.

Knowledge and especially the way we know things, is the most ancient subject of inquiry in different
fields, especially philosophy. The discussions started with Parmenides, for him knowledge directly
comes from reason, for Plato senses were as well important; Aristotle said that men knew through
senses but they got the essence of things through the active participation of the human intellect, which
helped in abstracting from the particular and specific facts, events...the universal nature of things and
phenomena.

Knowledge is then an old subject of inquiry, actually many authors, mainly belonging to business
studies, are trying to measure and quantify its importance and contribution to firm’s performance.
Moreover, authors have then proposed different definition for distinguishing information from
knowledge. According to Davenport and Prusak (1998:5) knowledge ‘is a fluid mix of framed

experiences, values, contextual information, and expert insight that proves a framework for evaluating
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and incorporating new experiences and information. It originates and is applied in the mind of
knowers. In organizations, it often becomes embedded not only in documents or repositories but also
in organizational routines, processes, practices and norms.’ Increasingly, knowledge is the capacity of
distinguishing one approach from another, to face different situations or problems, the capacity to
speak different languages and it contributes to build the reputation and credibility of people and the
acceptance of their statements as true.

The credibility degree of a statement, message is due to the status of expert in a (knowledge) domain
as recognized by the community or by a group of people of the people that have produced that
message, statement and so on.

However, dynamically knowledge has some attributes, such as (1998: 7-12):

- develops through experiences. Knowledge develops over time, through learning experiences

such as seminars, workshops, but also referring to what we have already done in the past. An expert is
a people that overcome successfully a test thanks to his experience in a certain domain. The
experience in doing something help people in doing things quickly and better than other that have not
experience with it.

- Ground truth, means what really works and what doesn’t. An example is lessons learned.

- Complexity, the importance of experience and ground trust in knowledge is one indication of
knowledge’s ability to deal with complexity. As such, knowing more leads to better decision than
knowing less, even if the less seem more definite and clearer. Knowledge is aware of what it doesn’t
know. It looks like Socrates’ statement: ‘The more I know the more I’m aware of my ignorance’, a
humble attitude that makes people ready to deal with the unexpected, unpredicted events that break up
certitudes and forecasting. The more one person knows the more is aware of not knowing everything
and the lesser is rigid and prone to accept and expect changes or radical transformation.

- Judgment, knowledge contains judgments of past situations and it is flexible to refine itself for
adapting to changing environments.

- Rules of Thumb and Intuition, that is flexible guides to action developed through trial and error

and over the long experience and observation. These are heuristics that contain solution to new
problems that resemble problems previously solved by experienced workers. So they don’t have to
build an answer from scratch every time. Sometimes we arrive to solve problems very quickly by
intuition, but intuition is not mystical; it means that we have thoroughly learned the steps that they
happen automatically without conscious thought, and therefore at great speed. Karl Weick named it
‘compressed experience’.

- Values and Beliefs, people values and beliefs have an impact on organizational knowledge, such

as the history of the company that should influence people’s actions and values working within it.
People with different values and beliefs see things differently in the same situation. According to
Nonaka and Takeuchi (1995) the power of knowledge to organize, select, learn and judge comes from

values and beliefs rather than information and logic.
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Coming back to the distinction between knowledge and information, Wiig (1993) say that information
are facts, organized to describe a situation or condition, while knowledge is truths and beliefs,
perspectives and concepts, judgments and expectations, methodologies and know how. According to
Quigley and Debons (1999) information are text that answer to the questions who, when, what or
where, while knowledge is text that answer the question why or how.

Leonard Barton and Sensiper (1998) point out to the subtle difference between knowledge and
information, suggesting that knowledge in the business context comprises of relevant, actionable,
information that is partially based on experience. For Moenaert and Caeldries (1994) ‘each member of
an organization can be seen as a pocket of knowledge and such knowledge includes facts, principles,
experience-based insights, working procedures, research findings and ideas’ (:26).

According to Nonaka and Takeuchi: ‘information is a flow of messages, while knowledge is created
by that very flow of information, anchored in the beliefs and commitment of its holder. . .Knowledge

is essentially related to human action’ (Nonaka and Takeuchi 1995:58-59).

Definitions of knowledge Authors

Knowledge ‘is a fluid mix of framed experiences, Davenport and Prusak 1998
values, contextual information, and expert insight that
proves a framework for evaluating and incorporating
new experiences and information. It originates and is
applied in the mind of the knowers...

It often becomes embedded not only in documents or
repositories but also in organizational routines,
processes, practices and norms.’

Knowledge is truths and beliefs, perspectives and Wiig 1993
concepts, judgments and expectations, methodologies
and know how.

Knowledge comprises of relevant, actionable, Leonard Barton and Sensiper 1998
information that is partially based on experience.

Knowledge is created by the flow of information, Nonaka and Takeuchi 1995: 58-59
anchored in the beliefs and commitment of its holder. . .
Knowledge is essentially related to human action.’

‘Each member of an organization can be seen as a Moenaert and Caeldries 1994
pocket of knowledge and such knowledge includes
knowledge includes facts, principles, experience-based
insights, working procedures, research findings and
ideas’

Knowledge comprises all cognitive expectancies- Maier 2007: 76
observations that have been meaningfully organized,
accumulated and embedded in a context through
experience, communication or inference- that an
individual or organization actor uses to interpret
situations and to generate activities, behaviour, and
solutions no matter whether these experiences are
rational or used intentionally.

Kknowledge is to some extent the process of Proposed definition
communicating, directly or indirectly, an articulated
meaning, ideas, or practices by two subjects that
produce and send messages, verbally or not, which are
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processed mentally by the receiver that, to his turn,
replicate the same process, idea, meaning or its own
vision according to his experience, beliefs, practical
experiences, values.

Table 1. Definitions of Knowledge

Then, knowledge is to some extent the process of communicating, directly or indirectly, a meaning, an
idea, a practice by two subjects that mutually produce and send messages, verbally or not, which are
processed mentally by the receiver that, to his turn, replicate (logically) to the message with his own
vision and opinions based on his experience, beliefs, practical experiences, and values.

The process of creating and sharing knowledge could also be conceptualized as a communic-action
process, while for example two people for sharing knowledge necessarily have to use a certain
communication channel, such as verbal or written communication, gestures, or other typology of body
communication to describe, share, show how to do things.

Communication is very related to knowledge also as its meaning reflect the sharing of something; the
Latin origin of the word communico expresses the activity of sharing something with somebody, to
make somebody to be aware of something. If it is true that every communication is not intended to
share knowledge, knowledge between individuals can be only shared through communication (verbal
or paraverbal, oral or written). Communication such as knowledge sharing is a social act, and then
involves different people with different point of views and needs with the goal of making understand
something.

This kind of knowledge, called also tacit, is generally more difficult to communicate verbally or by
paper and pencil, however sharing it, still remains basically a communication process. We cannot not
communicate, even when we don’t say anything we are communicating something (Watzlawick, et al.
1967). Therefore everything is a message: ‘Activity or inactivity, words or silence all have message
value: they influence others and these others, in turn, cannot not respond to these communications and
are thus themselves communicating’ (Id.: 1).

Sending information have always been associated to persuasive goals, like shaping the opinion of
somebody on something or for making him doing something; this is generally the style of
communication we find in advertising or in TV journals.

Sending or better sharing knowledge in organizations is more, or better should be, associated with the
goal of improving counterpart’s knowledge capital sharing what I know or what I know how to do
with him. This communication act has no persuasive goal, it is neutral and it is aimed at
communicating terms, concepts, theories, methodologies, practices...

Knowledge is the result of the interaction between two or more actors that communicate and that
produce a negotiated vision on something based on experiences, previous knowledge, and other socio-
psychological aspects (values, beliefs, opinions, motivation, trust...).

The recent conceptualization of a knowledge-based view also represents the ability of the firm to
integrate knowledge (Grant, 1996a) and to transform dispersed, tacit, and explicit competencies into a

wide body of organizational knowledge (Nonaka, 1994).
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Companies having superior knowledge are able to coordinate and combine their resources and
capabilities in distinctive ways, providing more value for their customers than can their competitors.
This competitive advantage is sustainable because the more a firm already knows, the more it can

learn and take time advantage in launching new products on the market before competitors.

4.2 Taxonomy of Knowledge

Authors have identified different taxonomies of knowledge. These classifications are often
dichotomised in order to describe two different opposite typologies of knowledge. These classification

and their authors are presented in the table below (adapted from Maier, 2007:68):

Author Taxonomy
Scheler, 1926 1. Instrumental knowledge
2. Intellectual knowledge
3. Spiritual knowledge
Machlup, 1962 (builds on Scheler, 1926) 1. Practical knowledge
2. Intellectual knowledge (embracing scientific,
humanistic and cultural knowledge)
3. Small talk / pastime knowledge (news, gossip,
stories)
4. Spiritual knowledge
5. Unwanted knowledge
Hayek, 1945 1. Scientific knowledge
2. Knowledge of the particular circumstances of
time and place
Ryle, 1949 1. Knowing that
2. Knowing how
Sackmann, 1992 (builds on Ryle, 1949) 1. Dictionary knowledge (what?)
2. Directory knowledge (how?)
3. Axiomatic knowledge (why?)
4. Recipe knowledge (what should?)
Quinn et al. (1992) (similar to Sackmann) 1. Cognitive knowledge (know-what)
2. Advanced skills (know-how)
3. Systems understanding (know why)
4. Self-motivated creativity (care why)
Anderson, 1976; Squire 1987; Fayol 1994 1. Declarative knowledge
2. Procedural knowledge
3. Meta-knowledge
Heideloff and Baitsch 1998; 1. Fact knowledge
2. Episodic knowledge
3. Procedural knowledge
Russell 1948 1. Individual knowledge
2. Social knowledge
Polanyi, 1966 1. Tacit knowledge
2. Explicit knowledge
Henderson & Clark, 1990 1. architectural knowledge
2. component knowledge
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Spender, 1994 (builds on Russell and Polanyi)

E

Conscious knowledge (explicit individual
knowledge)

Automatic knowledge (implicit individual
knowledge)

Objectified knowledge (explicit social
knowledge)

Collective knowledge (implicit social knowledge)

Wilke, 1998 (builds on Polanyi)

e SN S

Implicit knowledge
Explicit knowledge
Public knowledge
Proprietary knowledge

Wiig, 1998

wnh R

Public knowledge
Expert knowledge
Private knowledge

Matusik and Hill, 1998

N

collective
individual

Collins, 1993

el N s

Embrained knowledge (brain)
Embodied knowledge (body)
Encultured knowledge (social system)
Symbol-type knowledge (symbols)

Bohn, 1994

N~ E

Complete ignorance
Awareness

Measure

Control of the mean
Process capability
Process characterization
Know why

Complete knowledge

Blackler, 1995 (adapt to Collins’ classification)

S

Embrained knowledge (depends on conceptual
skills)

Embodied knowledge (depends on physical
presence)

Encultured knowledge (shared understanding,
socialization)

embedded knowledge (in systemic routines)
encoded knowledge (signs, symbols)

Sveiby 1997

agrLODE

Explicit knowledge
Skill

Experience

Value judgement
Social network

Baecker, 1998 (knowledge in organizations)

agpwdE

Product knowledge
Societal knowledge
Leadership knowledge
Expert knowledge
Milieu knowledge

Hansen, 1999, Zack 1999a

Lo

Knowledge as object (codified, independent
person)
Knowledge as process (personalized)

Zack 1999b (categorize industry knowledge)

wp e

Core knowledge
Advanced knowledge
Innovative knowledge

Table 2 A Taxonomy of knowledge
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4.2.1 Tacit and Explicit Knowledge

Probably the most popular distinction is the one between tacit and explicit knowledge. Knowledge can
be tacit or explicit (Polanyi 1966) But only a small part of our knowledge is explicit; “we can know
more than we can tell” (Polanyi 1966, p. 4). This distinction between the two types of knowledge is
important because of the transferability and appropriability of explicit knowledge, as opposed to tacit
knowledge (Grant 1996 a, b).

The main part of knowledge present in organizations is tacit or know-how, and it is hard to articulate
and difficult to communicate, since it’s difficult to codify in the natural language, it is normally
embedded in performing complex tasks and held in peoples’ heads. The explicit knowledge or
information is easily to codify and to communicate and is normally accessible to everyone. It includes
‘facts, axiomatic propositions, and symbols such as information on size and growth of a market,
production schedules, and so forth’. (Dyer, 2000: 63). In fact, ‘while explicit knowledge is more easily
managed and shared, tacit knowledge potentially has more strategic value, being derived from
particular circumstances and events and thus unique and hard to imitate’ (Zack, 2000 :81). It is clear
why the tacit knowledge more than the explicit can be considered a source of sustainable competitive
advantage.

Finally all the activities directly related to the acquisition, management and sharing of knowledge
across the firm acquire huge importance in the organization of the firm. Knowledge can be present in
the head of people, in the document or knowledge management systems of the firm, and in the
processes of the organizations.

During the years individuals in an organization make experience of different situation, face different
problems, find solutions, develops a common language and so on. All this knowledge is present in the
head of individuals and helps them in their daily work; moreover it represents the historic knowledge
of a firm.

However, sometimes this knowledge is codified and archived in databases, or knowledge management
systems and it is at disposition also for the newcomers and for other workers in order to reapply the
knowledge to new problems and projects whether it is possible.

Knowledge is also present in the processes of the organization, and it represents rules, routines,

behavior that is not written and is acquired during years of work experience.

4.3 Managing knowledge into Organizations

Knowledge management roots can be identified in the Anglo-American literature of the late 60s and
the early 70s. Zand (1969) anticipated the changes that were leading to the emergence of the
knowledge society and the appraisal of the knowledge workers, but he did not use the term knowledge

management, rather management of the knowledge organization (Maier, 2007). On the contrary
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Rickson (1976), a sociologist, used the term knowledge management but referring to analysis
application of knowledge in the society and not within organizations (Maier, 2007).

Knowledge is an intangible asset, and its management is more complex than any other physical asset
such as workers, machineries, raw materials, industrial establishments, and so on. Managing
knowledge is a very complex task since often the benefits of acquiring knowledge are difficult to
recognize and even to measure after the knowledge acquisition. Moreover, it often happens that firms
don’t preview routines for sharing or archiving knowledge impeding the accumulation of historical
knowledge.

Knowledge management (KM) is a set of processes aimed at maximizing the outcomes of the
knowledge produced within a business unit, a firm, a network of firms. Knowledge management isn’t
only related with the activity of storing document and paper in a database; however it entails a much
complex set of activities and roles.

KM has been conceptualized differently by different authors and different disciplines; however the
goal is always the same that is to make knowledge available to the right person (of the firm) at the
right moment in the right form. This condition means to identify and codify such knowledge and make
it available through documents, informal conversations, on the job learning routines, best practices
collections, plenary sessions and so on.

KM is a multidisciplinary discipline; it has been approached by sociologists, informatics,
psychologists, and economists and so on. Economists focus more on productivity pitfalls of
knowledge management, psychologists investigate the motivations and behaviour of people during the
knowledge creation/sharing process, sociologists investigate the condition that facilitate or hinder
interpersonal knowledge sharing, while informatics more focus on technological systems that enable
the knowledge management. The heterogeneity of knowledge management research raises important
questions about the degree of integration across disciplines and the extent to which a truly cumulative
body of knowledge is emerging (Argote, McEvily, Reagans, 2003).

Generally, there is agreement about the distinction between two different approaches: human and
technology-oriented KM, which basically reflects the origin of the approaches either in a
human/process oriented organizational learning, organization science background, or on the other
hand in a technological/structural organization science, a MIS or computer science/artificial
intelligence background (Maier, 2007). There is also agreement that there are more holistic
approaches, but they don’t really integrate the two directions (ibid.).

Knowledge management projects are more likely to be led by the IT Department (22%) than by
marketing (16%), human resources (5%), or operations (4%), and are often built around some kind of
intranet, shared database, or groupware software that allows people to communicate with one another,
share ideas, and engage in discussions (KPMG 2000).

KM has been defined differently by different disciplines. There are strategy or management oriented
definitions such as: applying knowledge management throughout the organization requires taking a

systematic and holistic view of the knowledge agenda-understanding the strategic role of knowledge,
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linking it to key management decisions and business processes and improving processes for
knowledge creation, sharing and use (Skyrme and Amidon, 1997:30).

There is definitions focusing on a life cycle and more oriented to knowledge tasks, functions and
processes, as such: Knowledge management comprises methods, procedures and tools which support
the core activities: generate, transfer, store and apply knowledge (Heisig and Vorbeck, 1998).

There are definitions more technology oriented such as: ‘extend the object of information management
which include knowledge management, both in the form of ‘somewhat of more valuable valuable
information and context enriched information to be stored with the help of communication and
information systems, and in the form of knowledge in people’s head’ (Maier, 2007:54).

Then, there is a wide range of other definitions, such as Wig (1993), who defines knowledge
management as a systemic, explicit and deliberate building, renewal and application of knowledge to
maximize an enterprise’s knowledge related effectiveness and returns from its knowledge assets. The
processes identified in this definition are knowledge creation, knowledge update, knowledge
application.

For the Gartner Group (1999) knowledge management promotes an integrated approach to identifying,
capturing, retrieving, sharing and evaluating an enterprise’s information asset. Information assets
include databases, documents, policies and procedures, as well as the uncaptured tacit expertise and
experience stored in individual workers’ heads. Then, we can identify the following processes:
knowledge identification, storage, retrieval, sharing and evaluating.

Alavi and Leidner (1999) view knowledge management as a systemic and organizationally specified
process for acquiring, organizing and communicating knowledge of employees so that other
employees may make use of it to be more effective and productive in their work. The resulting
processes are knowledge acquisition, organization (storage and retrieval), sharing, and application.
According to Macintosh et al. (1999), knowledge management involves the identification and analysis
of available and required knowledge, and the subsequent planning and control of actions to develop
knowledge assets so as to fulfil organization objectives.

The above definition of knowledge management implies that it is necessary for organizations:

2 to be able to capture and represent their knowledge assets;
2 to share and reuse their knowledge for differing applications and differing users; this implies making
knowledge available where it is needed within the organization;

2 to create a culture that encourages knowledge sharing and reuse.

Maier (2002, 2007) defines KM as the management function responsible for the regular selection,
implementation and evaluation of goal-oriented knowledge strategies that aim at improving an
organization’s way of handling knowledge internal and external to the organization in order to
improve organizational performance. The implementation of knowledge strategies comprises all

person-oriented, organizational and technological instruments suitable to dynamically optimize the

59



organization-wide level if competencies, education and ability to learn of the members of the
organization as well as to develop collective intelligence (Maier 2007:57).
The processes identified by Maier are:
0 Knowledge identification,
Knowledge acquisition,
Knowledge creation,
Knowledge organization,
Knowledge publication,
Knowledge distribution,
Knowledge search and retrieval,
Knowledge application,

Knowledge evolution,

O O 0O O 0O 0O O o o

Knowledge deletion and archiving.

Finally we can say that knowledge management should be viewed as a systemic and not linear,
organization-wide and not only individual, strategic and not chaotic process aimed at identifying
potential knowledge gaps within the firm and its network of collaborators (suppliers, partners...), and
then search or create the knowledge needed, codify and organize such knowledge, store and at the
same time share, retrieve and exploit it.

These processes of knowledge management should be anticipated by an analysis, such as a swot
analysis/benchmarking of the knowledge asset, aimed at monitoring the status of the firm’s knowledge
in the market compared also with the main competitors. If competitors do something better than us, it

is important to understand and fill this gap, and this is true especially in high technology industries.

Knowledge Knowledge Knowledge
codification sharing retrieving
and and archiving and exploiting
oraanization

Figure 7. Strategic Knowledge Management Process. Source: my elaboration)
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Moreover, the process is not sequential; rather it is systemic and dynamic as it involves the continual
interactions among firm’s workers and partners, which determine the state and the behaviour of the
system.

The workers have to learn from other actors, exploiting their personal networks of individuals or
organization external or across the firm’s boundaries. This activity, imply an optimization of firm’s
efforts and create a win-to-win approach in the relationships with suppliers, customers and other

partners.
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Different typologies of knowledge are acquired and gathered from the external environment, such as
market knowledge such as market trends, perceived brand image, evolving customer needs, emergent
latent needs, and customers’ feedback and so on. This knowledge may enable products innovation like
the creation of new products, new category entries, additions to product lines, market extension,

product improvements, repositioning, strategic alliances, increasing sales.
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Figure 8.The knowledge management network of the firm. Source: my elaboration
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4.4 Where does knowledge reside?

Both tacit and explicit knowledge reside at four levels of an organization: individual, group,
organization, and inter-organization (Hedlund, 1994). Definitely, knowledge can be searched and
transferred within the firm or outside the firm.

Internally, knowledge may reside within peoples’ heads; be embedded in behaviors, procedures,
software and equipment; or stored in knowledge management systems or platforms. Externally,
knowledge can de found in publications, universities, government agencies, professional associations,
personal relations, consultants, customers, and inter-organizational alliances.

Also Wernerfelt (1984) speaks about merger and acquisition where buyers and targets have different
needs and confer different values to different resources. He says also that is very difficult to make
predictions about the amount and kind of resources they need.

Barney introduce the concept of the strategic factor market where ‘strategizers’ and controllers sell
and buy the resources they need for implementing strategy according to their expectations. Barney
speaks about ‘market imperfections’ for describing the asymmetry in the amount and kind of
information among strategizers and controllers.

This metaphor of the market where strategizers buy and sell resources is very similar to the one used
by Davenport and Prusak, a market where firms buy and sell knowledge. According to Davenport and
Prusak there is a real market for knowledge and he recognizes also the presence of three systems of
payment in such market like:

1) Reciprocity, I help some that I expect will help me in the future,

2) Reputation, I share my knowledge if I ‘m recognized as a knowledgeable person with valuable
expertise that I can share with others in an organization. Good reputation is very important for career
opportunities, higher salary, and for all rewards and trappings of a company guru. Reputation
generally flows through informal networks.

3) Altruism, nice guy that expect only a thank-you or a passionate about a subject that he is happy to
share with someone else whenever he has the opportunity. Then, knowledge may be shared thanks to a
love for a subject (a shared interest) or for a natural impulse in helping others for ‘the good of the
organization’. e.g.: Chrysler ‘tech club’.

4) Trust, without trust knowledge initiatives will fail, regardless of how they are supported by
technology and rhetoric and even if the survival of the organization depends on effective knowledge
transfer (Nonaka and Takeuchi, 1995). Trust must be established in the following three ways
(Davenport and Prusak, 1998:34-35):

- be visible, people must see people get credit for knowledge sharing, must experience directly
reciprocity

- be ubiquitous, otherwise the market becomes asymmetric and inefficient,
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- must start at the top, top managers can influence the trust level of the whole organization, if they
cynically exploit other’s knowledge for personal gains, distrust will propagate throughout the

company.

Ghoshal and Bartlett (1990), Gupta and Govindarajan (1991), and Hedlund (1994) have suggested,
knowledge transfers within the MNCs take place within the context of an interorganizational
“network” of differentiated units. Thus, according to Gupta and Govindarajan (2000) flows of
knowledge through the network can be studied from at least three different levels of analysis:

= nodal (i.e., a focus on the behavior of individual units),

= dyadic (i.e., a focus on the joint behavior of unit pairs),

= gystemic (i.e., a focus on the behavior of the entire network).

Given the highly complex nature of the phenomenon under investigation and the relative dearth of
previous empirical work on it, in this study, we have chosen to limit our investigation to the dyadic
level, focusing on the behavior of two business units.

Similarly, if we assume that knowledge sharing is basically a communication process, Robert Nobel
and Julian Birkinshaw (1998) suggest, different lines of communication facilitate the adoption of new
ideas by Multinationals and improve responsiveness to local contingencies. The four lines are:

- First, there are vertical lines of communication with entities in the head office. These are overlain on,
and often part of, the MNC’s control mechanisms, but they are conceptually separate in that it is
possible to have vertical communication without control and, indeed, control without communication
(e.g., through formalization).

- Second, there are lateral lines of communication with other international R&D units. These are
particularly important when there are task interdependencies, for example in international innovation
projects (Hedlund and Ridderstrale, 1995; Ronstadt, 1977), but they are also useful for promoting the
flow of new ideas between units.

- Third, there are lateral lines of communication to other functions, notably manufacturing and
marketing, within the same subsidiary (Pearce, 1989). Again, these are most necessary where there are
interdependencies, but there is potential for synergistic interaction as well.

- Fourth, and somewhat differently, there are lines of communication to external entities such as
customers, suppliers, and local universities, which comprise the environment in which the MNC is

embedded.

Daveport and Prusak (1998) say that there are some signals that enable firms to understand where
knowledge resides. These are:

- Position and education, is the most common formal signal indicating who has or should have

valuable knowledge. Often the organizational chart is not an effective guide to company knowledge.

Position and education should influence also the identification of the experts within a firm. In fact,
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whether or not a message sender is perceived as an “expert” (and thus of high credibility) is
determined from an evaluation of the knowledge that a person holds (Gotlieb & Sarel, 1991), as well
as if -by virtue of his or her occupation, social training or experience- that person is in a unique
position (Schiffman & Kanuk, 1995).

- Informal networks, people during their job continuously ask who knows what or how to do things

through informal communications and calls. Informality is the benefit and the drawback of these
networks. Informality engenders trust that is essential for knowledge sharing. However, these
networks are not readily available to all people that in a firm need them, their awareness depend on
chance conversations, coffee breaks, and other similar events.

- Communities of practice, are self-organized group of workers that frequently interact for sharing

common work practices, interests and aims (Davenport, 1994). If their communications prove to be
useful over time, formalized groups and interactions will be created. E.g. British Petroleum scientists
and engineers with a shared interest in water produced as a by-product of drilling formed a group.

Academics often form these groups and work through the internet.

Firms have developed different strategies for favoring the meeting and knowledge sharing between
seeker and knowledge provider. Romans and Greeks met at the agora for taking decisions and for
selling and buying goods and other services.

Many firms have established virtual or real talk rooms such as the Japanese Dai-Chi Pharmaceuticals
where researchers are expected to have a cup of tea and spend 20-30 minutes discussing on one
another’s work (ibidem:46). In American companies these kind of informal talks happen more often at
the water cooler, coffee machine or cafeteria.

Several organizations manage knowledge fairs where knowledge sellers display their expertise and
buyers can search for what they need or serendipitously find knowledge that they did not know they
needed but they can use it (ibidem:46).

However, all these initiatives such as internet or intranet discussion groups, groupware discussion
database contains a lot of good knowledge and other resources, however Davenport and Prusak (1998)

say that if workers have not the time to search for them they are useless.
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4.5 Knowledge sharing as a knowledge creation process

Knowledge sharing can be assumed also as a creative process, through which new knowledge can
emerge when individuals discuss and combine together pieces of old knowledge. Interaction is
fundamental for product innovation; in fact symbolic interactionists (Blumer, 1969; James, 1967;
Mead, 1934) have argued that ideas are essentially properties and products of relationships rather than
individual possessions.

The history of innovation is full of examples of technologies that have been created by fusing together
previously separate knowledge streams (Cradwell, 1995). Accordingly, Kogut and Zander (1992)
proceed to empirically demonstrating that intra-organizational knowledge sharing affects business unit
product innovation positively.

Research on innovation diffusion (Rogers 1983), new product development (Dougherty 1992),
creativity (Amabile 1996, Unsworth 2001), and how people reuse knowledge when innovating (Swan
2001, Gray 2000) comes to the opposite conclusion: divergence and lack of shared experiences are
critical for developing new ideas.

Knowledge is seen as the raw material for innovation. Kogut and Zander (1992) assert that innovations
are created through new combinations of resources and that knowledge sharing is one mechanism for
recombining existing ideas. Often even if ideas or suggestions are not original or new, innovation can
emerge through a new combination of these ideas. And they argued that the “combinatory capability”
to generate new applications from existing knowledge can be a critical asset for sustaining
competition.

Indeed, Schumpeter assumed that innovation ‘consists to a substantial extent of a recombination of
conceptual and physical materials that were previously in existence’ (Nelson and Winter, 1982: 30).
Grant (1996) argued that such a capability is a strategically significant resource to a competitive
organization.

Knowledge sharing can be assumed as a best practice for making innovation emerge and for exploiting
ideas and other resources present within or across firms’ boundaries; it is generally present in people’s

mind and it is explicated only through interaction, discussion, workshops....

4.5.1 The social nature of knowledge creation

According to Nonaka and Takeuchi the main mechanism for sharing knowledge is interaction among
individuals, and “communities of interaction” facilitate the amplification and development of new
knowledge (Nonaka and Takeuchi, 1994).

The importance of knowledge, but more specifically the value of its tacit nature has been highlighted
for the first time by Japanese. Western culture and philosophy is described as having struggled to

understand whether knowledge is based on what we experience (empiricism) or inherent truths
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(rationalism), and to have focused more on explicit knowledge. Japanese thought has tended to treat
tacit knowledge as more important.

The channels knowledge flows through can be distinguished mainly into two groups: person-to-person
or document-to-person, whether we share and retrieve knowledge from other persons or from codified
and archived documents in computers, books...

Studies have shown that managers get two-third of their information and knowledge from face-to-face
meetings or phone conversations, and only one third comes from document (Davenport, 1994). Allen
(1977) reports that technical employees are up to five times more likely than other staff to turn to a
person, rather than a data source, to obtain information important to their work (Allen, 1977). This is
in significant part attributed to the complex issues of trust that exist between scientists. R&D workers
tend to build very strong relationships with the peers with whom they collaborate and they are likely to
turn to them, and not to an alternative source, be it personal or data, for assistance when it is required.
Attempts to transfer knowledge can lead to the creation of new knowledge. For example, Song,
Almeida, and Wu (2003) show how new knowledge, in the form of patents, is generated when
knowledge transfers across organizations through personnel movement (Argote, McEvily, Reagans,
2003).

Indeed, Nonaka (1995) has described “knowledge conversion” as the interaction between tacit and
explicit knowledge for the knowledge creation. He identified a model for knowledge conversion
named SECI. The ideas comes from Anderson’s ACT model developed in cognitive psychology. The
ACT model is unidirectional and only involves transformation from the declarative to procedural
knowledge (for developing cognitive skills), while it can be argued that the transformation is
bidirectional. The bidectionality is also consistent with theories and models of communications
developed by sociologists in this period.

As information was considered a piece of content that could be transferred easily from one person to
another, academicians have for long time accepted the deterministic model of learning such as every
content transmitted to a source have produced a cognitive change in that source.

Nevertheless, information transmission and then learning doesn’t work as a linear, one-way
deterministic process such as in the source different mechanisms intervene in mediating both the effect
and the meaning of the content transmitted. These are: social conditions, differential match between
the status, the values, the opinions, the experiences, the social condition, the knowledge capital... of
the receiver and the receiver. Hence, information and knowledge are not transmitted as the term
implies the one-way flow, rather they are shared and mutually co-constructed. Much of the conceptual
basis for these theories were founded on the work of Vygotsky (1978) who believed that

knowledge was socially constructed through collaboration and interaction in activities and used the
notion of a Zone of Proximal Development (ZPD) to describe the way in which a learner interacts with
others in a particular activity.

Drawing on Nonaka and Takeuchi’ model, it considers four modes of knowledge conversion:

Socialization, Externalization, Combination and Internalization.
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Knowledge conversion (between explicit and tacit) is a crucial part of the social job of sharing

knowledge.
From \ To Tacit Knowledge Explicit Knowledge
1. Socialization o
o L ) 2. Externalization
. Learning involves imitation, observation ) ) o
Tacit ) } ) Articulate tacit knowledge explicitly:
and practice. Team or a field of interaction, ) .
Knowledge . ) ) metaphors, analogies, models, writing.
experiences sharing creates tacit
knowledge. Example: on-the-job training.
3. Combination
.. 4. Internalization This knowledge is transmitted through
Explicit . _ o .
Learning by doing, to develop shared communication, in meeting and
Knowledge ) )
mental models and technical know-how. telephone conversations. Example:
formal education.

Figure 9. The Knowledge conversion/creation process (adapted from Nonaka and Takeuchi, 1994)

Nonaka identified how the knowledge creation process works and how from individual the knowledge
can flow across all the organizational units, namely the “organizational knowledge creation should be
understood as a process that “organizationally” amplifies the knowledge created by individuals, and
crystallizes it as a part of the knowledge network of the organization” (:17).

The spiral is a model that shows the relationships between the epistemological and ontological
dimension of knowledge creation. If tacit and explicit knowledge don’t communicate problems firms
can experience lack of commitment and scarce consciousness of the importance of knowledge. It
means that pure combination becomes a superficial combination of existing knowledge and other
problems related to new knowledge creation, knowledge sharing.

In the model of the spiral the interactions between tacit knowledge and explicit knowledge tend to
become larger in scale and faster in speed as more actors in and around the organization become
involved. It’s an upward spiral process, starting at the individual level moving up the collective level
and then the organizational level, sometimes reaching the inter-organizational level.

Consistently with this process, Nonaka and Takeuchi (1995) argued that the traditional hierarchical
model and also the bottom-up management approaches have some limitations. Top-down presumes an
authoritative source of communication, while bottom-up view the management as just receiving
communications from workers, employees and so on. Both models ignore the ability of middle
management to reconcile the problems. Nonaka and Takeuchi’ middle-up-down approach recognizes
that middle managers often create knowledge (the front-line is too busy with today; top management is

out of touch). This puts them in a dynamic position, and belies the trend to eliminate middle
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management. A bureaucratic structure is too locked in to repeating its past; task forces or projects are
important but need overall structure.

The solution proposed by these authors is a hypertext organization: combining a business system
layer, a project-team layer, and a knowledge base layer. Team members can shift layers, but belong to
only one at a time (unlike a matrix approach). Knowledge is combined across layers. Projects tend to
be controlled more directly by top management, letting the team focus on short-term needs and
speeding up communication.

“These new organizations: (1) tend to be flatter than their hierarchical predecessors; (2) assume a
constant dynamic rather than a static structure; (3) support the empowerment of people in building
intimacy vis-a-vis customers; (4) emphasize the importance of competencies - unique technologies and
skills; and (5) recognize intellect and knowledge as one of the most leverageable assets of a
company”. (p. 162)

The knowledge-based view suggests that to the extent that ‘higher-level decisions’ are dependent upon
immobile ‘lower level’ knowledge, hierarchy impoverishes the quality of higher level decisions. The
production requires many types of knowledge and this knowledge is resident in different individuals
but the integration mechanisms involve only a small number of people. The organizational structure to
solve this problem is the team-based organization where all specialists and specialist coordinator
(manager) are directly involved and for coordinating have to access to specialist knowledge. Team
organization has to be created throughout all production activities.

The model to follow is the Total Quality Management (Wruck and Jensen, 1994), a team-based
organizing providing technological systems which permit organization to access the knowledge

located at low level of an organization.
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4.6 Theoretical origins of knowledge sharing: the Sociology of
Communication and mass media studies

The origin of the knowledge sharing resides to sociology of communication and mass media studies.
Sociologists studied the communication process outside organization focusing more on political
campaigns, mass media communications and the resulting effects on groups’ behavior and on society.
Communication such as knowledge sharing is a social act, and then involves two or more people that
meet presenting their point of views, needs, values, opinions to the other.

Different approaches and models have been developed starting from 1949, year in which two
engineers, Shannon and Weaver (1949), developed the mathematical theory (and model) of
communication. Shannon was a research scientist at Bell Telephone Laboratories; he tried to achieve
maximum telephone line capacity with minimum distortion. Though he had never intended for his
mathematical theory of signal transmission to be used for anything but telephones, the Weaver
adaptations were very influential in information theory.

Thus, this linear model was also applied to human communication even if it was thought for solving
technical communication problems. The purpose of the model was to calculate the entropy or the

interferences of the communication through the redundancy of the signals.
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Figure 10. The Shannon and Weaver mathematical model of communication

It is possible to see that at one side of the model, there is an information source composing a message
and selecting a channel for transmitting the message through an encoder (or transmitter). This latter
codifies the message into signal that can be received by a decoder that codifies the message so that the
destination source (or receiver) can see/read it. The signal before being received by the receiver can be
disturbed or modified by a source of noise.

This model had the goal of simplifying communication process in its main constituents, just describing
the technical nature of a transmission. In fact, Shannon was not particularly concerned with the
interactive nature of communication and with the complexity of the meanings.

Similarly, Szulanski, an expert of organization, says (2000:23) that knowledge transfer should be
regarded as a process of reconstruction rather than a mere act of transmission and reception.

However, it is true that communication and mass media studies have abandoned this model long time

ago, privileging models which better incorporated the complexity of the communication act. This has
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not yet happened in organizational and business studies, where many researchers still cite Shannon
and Weaver and assume their model.

Harold Lasswell was the first that introduced an important element to take into consideration in any
communication process: the effect. He studied the effect produced by political campaigns on
individual’s attitudes and noticed that political communication had a strong effect in changing vote
opinion. He started a tradition of studies on communication effects and produced a linear model,

better known as Lasswell Formula (1948)
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Figure 11. The Lasswell Formula

It is Wilbur Schramm’ 1954 model which places greater emphasis on the processes of encoding and
decoding, introducing reciprocity and interactivity in his communication model. He conceptualizes the
process of communication as circular process, and distinguishes clearly the receiver from the sender.
This circular model reminds that receiving a message is not simply a matter of decoding, but also of
interpreting the message and actively making sense of it. And different people make sense differently,
and then semantic noises could always emerge.

The Shannon and Weaver’ model was efficient for solving technical problems connected with the
transmission of information, rather the Schramm’ model is more oriented towards semantic noises,
concerning the meaning of the message, drawing attention to the possibility of a mismatch between the

operation of the encoding and decoding devices.
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Figure 12. The model of Schramm
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Schramm went on to introduce the notion of a ‘field of experience’, which shows a much greater
awareness of the subtleties involved in human-to-human communication, drawing our attention to the
numerous shared socio-cultural factors which are necessary for successful communication to take
place.

The Berlo’s S-M-C-R (Source - Message - Channel — Receiver, 1960) focuses on the way that
attitudes, knowledge level, communication skills, culture and social position of the source and the
receiver affect the encoding and decoding of messages. The more are developed these capabilities
between both actors of the communication process the more effective will be encoding/decoding of the
message.

With this model, Berlo highly emphasize the complexity of the communication process, since he states
that all decision about the message and the channel should be made taking into consideration the
characteristics of the receiver.

Consequently, he placed great emphasis on dyadic communication, therefore stressing the role of the

relationship between the source and the receiver as an important variable in the communication

process.
SOURCE MESSAGE CHANNEL RECEIVER
Communication Skills Emns StrE re SEEING Communication Skills
Knowledge ‘ HEARING | Knowledge
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Attitudes § TASTING Aftitudes

Figure 13. The Berlo” Model

Communication skills of the encoder /source involve:
= knowing and applying the code’s grammar
= knowing and using a broad vocabulary
= knowing and applying the conventions

= adapting the use of your code to your audience

The encoder’s communication knowledge is affected by his/her knowledge of:

e his/her own attitudes - we may have attitudes of which we are unaware. If a source/encoder is
aware of an attitude which for example in the presence of any given receiver, might arouse
hostility, he works for concealing that attitude. If a source is not aware of that attitude, then he
will not attempt to conceal it and the communication may suffer of it.

e the ways in which s/he can produce or treat messages — it is important to know all the
possibilities available for producing/treating the message. For example, if a person has a

limited experience of the internet communication possibilities, and he is not aware of the
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possibility to send a similar message to thousand different people, he will lose much time to
send it to each singular person. And this should be also takes into consideration receiver
possibilities.

e The kinds of choices s/he can make about communication channels etc. — there are different
channel to communicate a message and it is up to the source but considering the characteristic
of the receiver to select the most appropriate.

e The subject matter — it is important that the source is an expert or know enough about a

subject for affecting communication quality.

Then, Berlo emphasize also the influence played by the socio-cultural system. No source
communicates as a free agent without being influenced by socio-cultural system. People belonging to
differing social classes, coming from different geographical areas and presenting different levels of
education communicate differently.
Social and cultural systems partly determine:

e the word choices which people make

e the purposes they have for communicating

e the meanings they attach to certain words

the choice of the receivers

the channels they use for this or that kind of message etc.

Then, Berlo considers also the attitude (interest and prejudice) towards a subject matter and towards

receiver as other fundamental factors that can influence the communication process.

After Berlo, the model of Gerbner is important as it emphasizes the interactive and dynamic nature of
the relationship between the form (S=signal) and the content (E=event) of the communication process
but he missed to consider separately the code, the message and the signal.

E1 is the event-as-perceived (E) by the man or machine M. The event (E1) can be also a person. The
perception (E1) that a person has of that event (or person) is more or less close to the objective nature
of that event. The degree of correspondence between M’s perception of event E (E1) is a function of
M’s assumptions, point of view, experiences, social factors etc. To send that message, M has to use
channels (or media) over which he has a greater or lesser degree of control. The question of ‘control’
relates to M’s degree of skill in using communication channels. If using a verbal channel, how good is
he at using words?

If using the Internet, how good is he at using new technology and words? SE (statement about event)
is what we would more normally call the ‘message’.

Similarly to Berlo’ model, Gerbner introduces some factors influencing how E will be perceived, such

as:
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Channels

Selection: M, the perceiver of the event E (or receiver of the message, if you prefer) selects
from the event, paying more attention to this aspect and less to that. This process of selecting,
filtering is commonly known as gatekeeping, particularly in discussion of the media’s
selection and discarding of events or aspects of them.

Context: a factor often omitted from communication models, but a vitally important factor.
The sound represented by the spelling ‘hair’ means an animal in one context, something that’s
not supposed to be in your soup in another. Shouting, ranting and raving means this man’s
very angry in one context, raving loony in another.

Availability: how many Es are there around? What difference does availability make? If there
are fewer Es around, we are likely to pay more attention to the ones there are. They are likely
to be perceived by us as more “‘meaningful’. What sort of Es are there - for example, in the

UK’s mainly Conservative press, how many non-Conservative messages are available to us?
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Figure 14. The model of Gerbner

Finally,

these socio-cultural mechanisms influencing the communication process have been widely

used by organizational and business, engineers’ academicians to describe impediments to knowledge

transfers, however, the origin of these studies has only rarely been mentioned.

According to the interpretative approach, the term knowledge sharing implies the giving and receiving

of information framed within a context by the knowledge of the source. What is received is the

information framed by the knowledge of the recipient. Although based on the knowledge of the

source, the knowledge received cannot be identical as the process of interpretation is subjective and is

framed by individual mental schemata and experiences.
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5. Knowledge Sharing Research 1969-2007

5.1 Origin of the studies

Researchers have investigated the ‘frictions’ that slow or prevent knowledge transfer and are likely to
erode some of the knowledge as it tries to move through the organization.

The origin of the studies on knowledge sharing date back 70’s, when knowledge was not still
considered a strategic assets. The first research is probably Allen and Cohen’ on gatekeepers. They
studied the internal communication in Research & Development contexts, discovering the role of the
technological gatekeeper.

Then, much research has found that communication, and in particular proximity and face-to-face
communication among researchers was one of the most important predictor of R&D’s innovativeness
and productivity.

Much research has than concentrated on identifying the different barriers to communication for
knowledge sharing, such as functional separation, organizational boundaries, distance, absorptive
capacity and so on.

Several studies have investigated the economic problems related to knowledge transfer. Hoopes and
Postrel (1999) measured the “glitches’, that is the costs associated to lack of knowledge sharing across
different functional specialties on firm performance in a scientific software company during a two year
study. Glitches are defined as ‘costly mistakes that could have been avoided if some of the parties
involved had understood things that were known by other participants’ (:838). At this company, gaps
in shared knowledge did cause the company to incur significant excess costs. The absence of shared
knowledge had a significant negative effect on the Company’s performance for different reasons; the
most important was that the same things could have been accomplished with one-seventh fewer people
than actually were employed.

Some other authors have also tried to consider the costs associated to the transfer of the required
knowledge to the right person or place. Von Hippel (1994: 429) defines information as sticky if it is
‘costly to acquire, transfer, and use in a new locus.” There may be many causes of such stickiness,
such as the tacit, situated, or procedural nature of the information, as well as the lack of a common
semantics through which the parties can communicate. Of course, much information is non sticky, or
one might say ‘mobile,” in the sense that it can be easily shifted for use from one locus to another.
According to him, sticky information refers to the incremental expenditure required to transfer the
information in question to the right person in a usable form. Tacit knowledge is related to company’s
capability to respond to the market better than competitors in term of time and cost.

Actually, research on knowledge sharing is divided into two main streams: intra-organizational and
inter-organizational. Differently from the past, firms have extended their boundaries to include also
players that traditionally are outside the firm, such as suppliers, customers and competitors and a lot of

strategic alliances are done for acquiring knowledge.

75



At the beginning of this work we have widely described a new model of the firm, the Extended
Enterprise, which fosters its competitive advantage by leveraging the quality and satisfaction of its
network.

The coopetition, the rising interests in strategic alliances and in one word the search for collaboration
as opposed to competition have strengthen the flows of knowledge and information among different
firms and not more only within firms and among different units or research centres.

The growing ambiguity of the EE boundaries have created the condition for a more easy transfer of
tacit and explicit knowledge among firms favouring learning activities and improvements, like the
Toyota case demonstrate (Dyer and Nobeoka, 2000).

This distinction has to be clear as in this research we focus on both intra and inter-firm knowledge

sharing.

5.2 Defining Knowledge Transfer

As we have seen knowledge sharing is important for creating new knowledge and ideas for new
products, however, members of an R&D organization need to share knowledge to create a common
understanding of the problems at hand, and to coordinate activities (Katz and Allen, 1982; Hoopes and
Postrel, 1999; Berends et. al. 2006:86).

Confusion is dominant in knowledge sharing focused researches.

It is important that future research start to follow a unified literature on knowledge sharing, in order to
identify the set of constructs that merit more attention and avoid redundancies of concepts and
researches. Moreover, it is important to start to clarify terms and concepts being used by researcher in
order to reduce complexity and confusion.

First, before studying knowledge sharing we have to distinguish between two different approaches:
person-to-person and document-to-person; the document-to-person knowledge sharing, that
investigates problematic inherent to the flow of knowledge from impersonal media such as document,
computer and so on, to the persons; and the person-to-person approach, that focuses more on
interpersonal mechanisms influencing knowledge sharing.

The sharing of knowledge implies that a resource such as knowledge, information, data is exchanged
from a source to a recipient. This activity involves a dyadic relationship, one source and one receiver,
the act of sending and receiving data, contents, messages, knowledge. This act can be mediated by a
computer or a technological tool.

In this research we focus on both, however we go more in depth with the person-to-person knowledge
sharing approach, analyzing social and organizational mechanisms that facilitate or relent the flow of

knowledge within unit, between them and between them and other firms’ units.
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For meaning the exchange of knowledge, researchers have used different terms sometimes
inappropriately, as for the term knowledge sharing. The result has been the increasing complexity of
an area of study that is not specific to a particular area of study.

Therefore, the field of knowledge management has set out to improve knowledge sharing within
organizations, in general (e.g. Davenport and Prusak, 1998), and within R&D, in particular (Kerssens-
van Drongelen et al., 1996; Miller and Morris, 1999; Collinson, 2001).

Moreover, it is possible to find different terms for meaning the same concept, such as knowledge
dissemination, knowledge transfer, knowledge flows, knowledge sharing, and integration mechanisms.
The word ‘transfer’ is used rather than ‘diffusion’ to emphasize that the movement of knowledge
within the organization is a distinct experience, not a gradual process of dissemination, and depends
on the characteristics of everyone involved (Szulanski, 1996: 28).

Argote and Ingram (2000, p. 152) define knowledge transfer as ‘the process through which one unit
(e.g., individual, group, or division) is affected by the experience of another’, such as the movement of
knowledge from an “expert” to a “novice” site, while other researchers have focused on knowledge
transfer as a repeated process.

In addiction, we have some definition of the KS as a set of processes, such as the one of Majchrzack et
al. (2005), for whom the knowledge transfer process can generally be subdivided into knowledge
sharing (the process by which an entity’s knowledge is captured; Appleyard 1996) and knowledge
reuse (the process by which an entity is able to locate and use shared knowledge; Alavi and Leidner
2001).

Hargadon and Sutton (1997) propose a process model of knowledge transfer based on organizational
learning and memory perspectives (Huber 1991, Walsh and Ungson 1991) that includes knowledge
acquisition, knowledge storage, and knowledge retrieval. Here, knowledge is acquired from external
sources

via organizational search routines, stored in organizational memory (e.g., in people’s minds and
organizational routines; Nelson and Winter 1982), and retrieved from organizational memory for use.
Drawing from Lippamn and Rumelt (1982), for Szulanski (2000) the transfer of knowledge can be
seen as an effort to create a partial or exact replica of a complex and causally ambiguous practice, that
is, as a replica of a web of relationships connecting specific productive resources. Szulanski conceive
knowledge transfer as a process through which it is possible to seek and implement a new practice. He
identifies four stages, such as: initiation, the initial implementation effort, the ramp-up to satisfactory
performance, and subsequent follow-through and evaluation efforts to integrate the practice with other
practices of the recipient. Between ‘the initial implementation of a new practice and the subsequent
ramp-up to satisfactory performance, there is two-step sequence of first “learning before doing”
(Pisano, 1996) and then ‘learning by doing’’ (:12).

The term dissemination is used to mean how knowledge is distributed among different business units

within the firm. Several managers noted that for an organization to be competitive in the knowledge
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intensive economy, knowledge must be communicated and disseminated to relevant departments and
individuals in the organization (Van Der Bij, Song, Waggeman, 2003).

Matusik and Hill (1998) speak about ‘integration mechanisms’ in transferring knowledge within firms
and into firms and Collinson and Gregson (2003) use the term ‘integrative capabilities’ indicating the
differential efficiency and effectiveness with which large corporations manage intra-firm exchange,
development and application (KM) of specialist knowledge for innovation. Integration refers more

specifically in the addition of new practices and new knowledge within organization’s processes.

Definition Author

Knowledge transfer is “the process through which one Argote and Ingram (2000, p. 152)
unit (e.g., individual, group, or division) is affected by the
experience of another.” such as the movement of
knowledge from an “expert” site to a “novice” site.

Propose a process model of knowledge transfer based on | Hargadon and Sutton (1997)
organizational learning and memory perspectives (Huber
1991, Walsh and Ungson 1991) that includes:

1) knowledge acquisition,

2) knowledge storage,

3) Knowledge retrieval.

The transfer of knowledge can be seen as an effort to Szulanski (2000), drawing from Lippamn
create a partial or exact replica of a complex and causally | and Rumelt (1982)

ambiguous practice, that is, as a replica of a web of
relationships connecting specific productive resources.

A process through which it is possible to seek and
implement a new practice.

He identifies four stages, such as:

1) initiation,

2) the initial implementation effort,

3) the ramp-up to satisfactory performance,

4) subsequent follow-through and evaluation efforts
to integrate the practice with other practices of
the recipient.

Between ‘the initial implementation of a new practice
and the subsequent ramp-up to satisfactory performance,
there is two-step sequence of first “learning before doing”
(Pisano, 1996) and then ‘learning by doing’’ (:12).

The knowledge transfer process can generally be Majchrzack et al. (2005) based on
subdivided into: Appleyard,1996 and Alavi and Leidner, 2001
1) knowledge sharing (the process by which an

entity’s knowledge is captured; Appleyard 1996)
2) knowledge reuses (the process by which an

entity is able to locate and use shared

knowledge; Alavi and Leidner 2001).

Integrative capabilities indicate the differential efficiency | Collinson and Gregson (2003)
and effectiveness with which large corporations manage
the addiction of new practices and new knowledge within
organization’s processes.

Table 3. Definitions of Knowledge Transfer
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Knowledge transfer in this study is based on Hargadon and Sutton (1997) definition, as such KS is

conceptualized as a three stage process, in which knowledge is acquired through computer-to-person
or person-to-person an interaction by employees, then it is stored in knowledge management systems
or other storage supports, and then it is retrieved by the same or other employees for its reuse. Here,

knowledge is acquired from external or internal sources, stored and retrieved.

5.3 Strategies for enhancing knowledge sharing

Knowledge sharing is fundamental for determining firms’ success, that’s why firms are developing
specific strategies to favor or encourage this activity. Strategies may be related to knowledge sharing
through technologies or face-to-face communication and then co-location.

Learning by observation is an example of such indirect learning. Instead of accumulating knowledge
directly, an individual accumulates knowledge by watching another person performing a task (Nadler
et al. 2003).

De Meyer (1991) argues that a variety of mechanisms must therefore be used to circumvent the
problem related to geographical and cultural distance among researchers, including: socialization of
managers, formalization of systems, use of boundary-spanning individuals, a network organization,
central office processing, and electronic systems.

Davenport and Prusak (1998) focus their attention on face-to-face occasion for knowledge sharing and
highlight the importance of water cooler, talk rooms, knowledge fairs and open forum.

1) Water cooler conversation in fact often focus on work, as they ask how to solve problems, ask each

other on about current projects and define new ideas. According to Davenport and Prusak should be
conceived as work. As Alan Webber in his article ‘What’s So New About the New Economy’ says: ‘In
the new economy, conversations are the most important form of work. Conversations are the way
knowledge workers discover what they know, share it with their colleagues, and create new
knowledge for the organization’ (1993: 28).

2) Talk rooms. They say that many Japanese firms have set up talk rooms to encourage knowledge
transfer and idea generation. In Dai Ichi Pharmaceuticals there are rooms with green tea and attractive
lighting that researcher is expected to visit 30 minutes as a normal part of their workday. The
expectation for these talk rooms is that the researcher will chat about their work with whomever they
visit and that these more or less random conversation will create value for the firm. Japanese manager
spend many after-work hours together.

Group dinners and visits to nightclub are part of Japanese corporate culture (:92). These meetings are
held for sharing knowledge but also for establishing trust and give the opportunity to criticize
something that is not working. Probably American corporate culture is more focused on the extensive
use of technologies of communication for sharing knowledge and that’s why every solution should fit

with the organizational or corporate culture.
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3) Knowledge fairs and open forum. These are an example of occasion that firms create to make

employees interact informally and randomly. Davenport and Prusak cite two cases, CSIRO, a large
Australian contract R&D organization, that held a knowledge fair in Melbourne bringing together
scientists from across the country who communicated electronically but that they have never meet
personally. One of the attendant to the fair felt a sense of excitement in the air as these researcher have

finally the opportunity to meet.

Dyer and Singh (1998) define an inter-firm knowledge sharing routine as a pattern of interactions that
permits the transfer, recombination or creation of specialized knowledge (1998: 665).

For Singh (2005) external knowledge flows can be enhanced through deliberate cultivation of
interpersonal networks, for example, by encouraging mobility and interaction of people across firm
and regional boundaries. His research proved that geographic constraints can be overcome by fostering
interpersonal links across regions (2005).

Thus, they concluded that ‘an important component of a firm’s human resource management should
be not

only to track the knowledge base of its employees, but also to understand their participation in key
interpersonal networks that span regional and firm boundaries’ (:768).

Interruptions in experience provide opportunities for knowledge transfer (Zellmer- Bruhn 2003). They
found that units are more likely to transfer best practices from units that are part of the same

organization than from units that belong to a different organization.
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6. Methodology

In the present study we are going to identify the main barriers/facilitators that a big automotive
supplier (R&D) has to solve in order to enable the sharing of knowledge between units or departments
of the same firm and between different firms/organizations. Then, it is important to review the entire
literature on knowledge sharing in order to identify the main enablers and inhibitors of such activity.
Moreover, strategic alliances for knowledge transfer are more and more diffused, that’s why a new
domain investigating knowledge transfer between firms is emerging. Then, intra and Inter-firm
knowledge transfer will be both analyzed in the current literature review.

The following chapters present the main researches on knowledge sharing as emerging from multi-
disciplinary literature. The method used consisted in the research of articles and publication published
from 1969 to 2008 from books and high impact journals in management studies, strategic
management, human resource management, innovation and new product development studies,
organization studies, and knowledge management-focused studies.

From the high impact journals we browse: the Academy of Management Review, Academy of
Management Journal, MIT Sloan Management Review, Harvard Business Review, Research
Policy, Strategic Management Journal, Organization Science, and Administrative Science Quarterly,
Management Science, American Journal of Sociology, Journal of Marketing. We also took into
consideration: Journal of International Business Studies, and Organization Studies.

Then, for deepening the studies in the specific topic of knowledge within New Product Development
we also searched key-studies within the following journals: Journal of Knowledge Management,
Knowledge and Process Management, R&D Management, and Journal of Product Innovation
Management.

By analyzing these factors, we have tried a categorization in order to include each of them in a greater
and more inclusive dimension. In fact, as our research is multidisciplinary and it approaches
knowledge sharing barriers and enablers in different field of study, we needed to build macro-
dimension containing the elements identified by these authors. For this reason at the end of the
literature review, it was possible to identify three typologies of knowledge sharing barriers /enablers:
social, technological and organizational mechanisms.

Social barriers/enablers involve group interpersonal dynamics in the relationships between employees,
while technological factors concern the technological tools and platforms used for communicating or
for collaborating to the projects; finally organizational and cultural mechanisms concern the specific
organization adopted by the firm such as the presence of incentives, bureaucracy level and so on.

The mechanisms identified are discussed in the next paragraph and summarized in the table below.
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Dimension

Level

Factors blocking KS

Authors

Social aspects

Inter-unit

Cultural distance between Marketing
and R&D

Lorsh and Lawrence, 1965; Gupta et al. 1986; Dougherty 1992

Nature of knowledge

Causal ambiguity

Szulanski, 1996; Simonin 1999

Nature of knowledge

Tacitness of knowledge

Nonaka, 1991

Individual “homemade” language Weber and Camerer 2003

Individual Intrinsic motivation and willingness Osterloh and Frey 2000, Gupta and Govindarajan, 2000; Reagans
and McEvily 2003; Hansen and Nohria, 2004

Organization Resistance to change Leonard Barthon 1996, Davenport and Prusak, 1998

Individual Homophily

Individual introvert engineering personality types | Coplien and Harrison (2005)

Organizational
and cultural
aspects

Inter and intra-unit

(Physical and geographical) Distance

Pelz and Andrews 1966, Mintzberg 1973, and Allen 1977; Katz R.
and Allen, T. J. 1983; De Meyer and Mizushima,1989; Egido, and
Galegher 1990; Zahn, 1991; Jaffe, A., Trajtenberg, M. and R.
Henderson 1993; Song, 1993; Song and Parry 1992, 1993a, 1993b;
Krackhardt, 1994; Song, Souder, and Dyer, 1997; Dyer and Song,
1997, 1998; McDonough, Kahn, and Barczak 2001; Parry and Song,
Xie, and Dyer, 2000; Xie, Song, and Stringfellow, 1998, 2003; Singh
2005; Allen et. Al. 2007

Inter-unit (rigid) Formal organizational structures | Leonard Barthon 1998; Daft, 2004; Bryan and Joyce, 2005; Brown
and Duguid, 2001; Allen et al. 2007

Inter-firm Belonging to other regions Kogut and Zander 1992; Singh, 2005; Allen et al. (2007)

Inter-unit Belonging to other firms Zellmer-Bruhn (2003); Allen et al. (2007)

Organization (intra-
firm)

learning orientation and values

Edmondson 1999

Organization Culture (intolerance for mistakes or Davenport and Prusak 1998
need for help, lack of time and meeting
places)

Group Unwillingness to learn from others (‘in | Brewer, 1979; Tajfel and Turner, 1986; Hansen and Nohria, 2004
group bias’)

Group Not Invented here Syndrome Hayes and Clarck, 1985; Tushman and Allen 1988

Organization Differential value system for external Menon and Pfeffer, 2003

and internally produced knowledge

Technological
aspects

Intra-firm and inter-
firm

ICTs and Computer-Mediated
Communications

Short et al. 1976 ; Daft and Lengel, 1984; Warketin et al. (1997);
Hightower, Sayeed, Warkentin, & McHaney, 1997; Hildreth &
Kimble 2002
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Dimension Level Mechanisms facilitating KS Authors
Social aspects Inter-unit e Communication frequency Allen, 1970; Allen et al. 1979; Katz and Tushman,
1979; Myers and Marquis, 1969; Robertson et al.,
1972; Tushman, 1977; Utterback, 1974; Ebadi and
Utterbaback 1984
Inter-unit e Face-to-face communication and De Meyer 1991; Van Den Bulte and Moenaert

colocation

1998; Leenders and Wierenga, 2002;

Inter-unit and inter-firm

e  Gatekeeper and boundary spanners

Lawrence and Lorsch, 1967; Allen and Cohen,
1969; Tushman, 1977; Albrecht & Ropp, 1984;
Cziepel, 1975; Daft, 1978; Ghosal & Bartlett, 1987,
Schwab, Ungson, & Brown, 1985; Davenport and
Prusak 1998

Individual and inter-firm

e  Trust (competence and benevolence
based)

Szulanski et al. 2004, Andrews and Delahay 2000,
Penley and Hawkins 1985, Tsai and Ghoshal 1998,
Zand 1972; Dyer and Nobeoka 2000; McEvily et al.
2003; Levin and Cross, 2004

Individual e  Socialization Nonaka and Takeuchi, 1994, 1995
Nature of knowledge e  Absorptive capacity and path- Cohen and Levinthal 1990; Szulanski 1996; Van
dependency den Bosch, 1999; Lane and Lubatkin, 1998; George

et al. 2001; Tsai 2001
Mowery, Oxley and Silverman 1996

Individual e  Status and reputation Borgatti and Cross 2003; Sine, Shane, and Di
Gregorio 2003; Thomas-Hunt, Neale, and Odgen
2003

Individual e Informal networks Chandler 1962; Cross and Parker, 2004; Singh
2005; Allen et al. 2007

Group e  Communities of practice Brown and Duguid 1991, Collinson and Gregson,
2003, Lesser et al., 2000, Liyanage et al., 1999,
Powell, 1998, Seufert et al., 1999, Swan et al.,
1999, Wenger et al., 2002; Cross et al. 2006

Individual e  Strong ties Handley, 2006; Hansen, 1999; Roberts, 2006; Uzzi,
1997, 1999; Warkentin et al. 1997

Individual e  Weak ties Huston and Sakkab, 2006

Individual e Degree centrality, Tie Strength, Hansen, 1999
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Cohesion, Structural Equivalence

Organizational and Organization Awareness of the firm strategy and goals | Nonaka and Takeuchi 1995; Davenport and Prusak,
cultural aspects 1998
Organization Top down and bottom up flows Krige, 1993; Nonaka and Takeuchi, 1995; Grant

1996

Knowledge codification

Ruggles 1997; Davenport and Prusak 1998; Zander
and Kogut 1995

Individual (inter-unit)

Personnel movement

Griffin and Hauser 1996; Keys and Miller 1984;
Parry and Song 1993; Saxenian 1994, Almeida and
Kogut 1999, Rosenkopf and Almeida 2003; Song
et- al. 2003

Org. Routines Nelson and Winter 1982; Dyer and Nobeoka, 2000
Org. Incentives (extrinsic motivation) Leonard-Barton & Deschamps, 1988; Davenport
and Prusak 1998
Org. Individual commitment, organizational Van Der Bgj et. Al. 2003
crisis and risk-taking behavior
Org. management “buy in” and knowledge Lapre and Wassenhove (2001)
diversity
Technological Org. ICTs and Computer-Mediated Davenport and Prusak, 1998; Pavitt, 2003; Chung
aspects Communications 2001; Nonaka and Teece, 2001; Williams and
Cothrel, 2001; Sarbaugh and Feldman, 1998; Griffin
and Hauser, 1997; Leenders and Wierenga 2002
Org. Knowledge quality Kahn et al. 2002, Ryan et al. 2005
Org. Quality of KMS system Nelson et al. 2005

Table 4-5. Factors facilitating / blocking knowledge sharing
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7. Analysis of the main mechanisms facilitating / blocking

knowledge sharing

As we have already said, KM is a multidisciplinary domain of study, so different mechanisms have

been investigated. Here we propose a list of the main studies and mechanisms identified in literature.

7.1 Communication effectiveness

Communication studies in New Product Development Process date back 1970, and we can identify in
Allen and Cohen (1969) as the precursor of these studies.

As we have argued previously, knowledge sharing implies necessarily a communication act, there
cannot be any transfer of knowledge without speaking or writing. In fact, the verbal speaking or the
writing or the e-mailing is an example of the potential channels chosen by individuals for codifying,
archiving or retrieving the knowledge produced.

Without these channels no exchange of knowledge or other resources will be possible. Even the
computer or the electronic document or designs are just a medium at disposition of human being for
communicating their ideas and knowledge across physical and time boundaries.

Communication is probably the most important factor affecting knowledge sharing, since
communication helps a researcher with idea generation, stimulates his creativity, and results in
improved problem solving (Baker et al. 1967; Ettlie 1980; Myers and Marquis 1969; Utterback, 1971).
Nevertheless, research have often investigated the different mechanisms and strategies that facilitate or
inhibit communication and then knowledge sharing, being recognized as the primary variable of firm’s

Success.
7.1.1 Communication Frequency

Ebadi and Utterbaback (1984) found that the frequency of communication (of knowledge) had a
positive effect on innovation project success, confirming findings from earlier research (Allen, 1970;
Allen et al. 1979; Katz and Tushman, 1979; Myers and Marquis, 1969; Robertson et al., 1972;
Tushman, 1977; Utterback, 1974).

Diversity had a positive effect only if accompanied by high frequency of communication, otherwise it
was negatively related to project success. Similar findings are in Allen 1966; Pelz and Andrews 1966.
In this study formality is dependent of the frequency of communication, the less is communication
frequency the higher is formality. Then, “...communication helps a researcher with idea generation,

stimulates his creativity, and results in improved problem solving” (Baker et al. 1967; Ettlie 1980;
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Myers and Marquis 1969; Utterback, 1971). At the aggregate level they found that network
cohesiveness, diversity and centrality they were all related to successful technological innovation.

An other result of their research is that the nature of diverse sources of innovation is not the same for
all stages of innovation process (Taylor and Utterback, 1975), “for example it might be helpful to have
contacts with the government (as a source of funds) during the initiation stage with universities and
development laboratories (as a source of technology) during the problem solution and with industrial
firms and other potential users (as a source of needs) during project implementation®.

Kidane and Gloor (2005) have visualized how communication changes and develops over time and
affect group performance. Their studies about the connection between productivity and
communication patterns showed that in the Eclipse open source community the development groups
with high communication density seemed to be better performers than those with low density (Kidane
and Gloor, 2005).

Moreover, frequent communication is needed for building trusted relationship (Daft and Lengel, 1986;

Fidler and Johnson, 1984).

7.1.2 Distance between R&D’s researchers (and face-to-face communication)

Distance as a communication (and knowledge sharing) impedance have been accepted as an axiom in
social theory (Blau, 1977). Work dating to Pelz and Andrews (1966), Mintzberg (1973), and Allen
(1977) indicates that people prefer to turn five times more frequently to other people rather than to
documents or impersonal sources for information. The advent of the internet of the instant electronic
communication has not yet inverted this tendency (Cross and Sproull, 2004).

Allen pioneered the stream of research dedicated to investigate how effective internal and external
communications stimulate the performance of the organizations. Allen’s research on the
communication processes in R&D organizations describing how increasing distance between team
members reduced the chances of two team members communicating for technical matters it is
probably the best known of these studies in the R&D context.

Moreover, his findings were supported by a numerous researches (Allen T.J., 1977; Katz R. and Allen,
T.J. 1983; A. De Meyer and A. Mizushima,1989; Egido, and Galegher 1990; Zahn, 1991; Jaffe, A.,
Trajtenberg, M. and R. Henderson 1993; Song, 1993; Song and Parry 1992, 1993a, 1993b;
Krackhardt, 1994; Song, Souder, and Dyer, 1997; Dyer and Song, 1997, 1998; Van den Bulte and R.
K. Moenaert, 1998; McDonough, Kahn, and Barczak 2001; Parry and Song, Xie, and Dyer, 2000; Xie,
Song, and Stringfellow, 1998, 2003).

Moenaert and Caeldries (1994) made an experiment to see whether placing R&D specialist in
proximity influenced positively the quality of communication between teams. The result showed that
technological learning did not increase, but market learning and product innovation increased

significantly. This result showed that even if the distance remain a barrier to knowledge sharing,
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proximity, especially among researchers and marketers, not always affect positively the knowledge
sharing process.

Rafii (1995) commented that co-location probably was not anymore an effective and feasible system,
considering ‘less costly communication mechanisms and managerial processes that can provide
adequate coordination and integration’ (:75).

Van Den Bulte and Moenaert (1998) used for the first time social network analysis (Wassermann and
Iacobucci (1988) method) for evaluating communication’s network structure within R&D and between
R&D and marketing before and after co-location. Results showed that communication among R&D
increased after co-location, but this not influenced the communication frequency between R&D and
marketing, which remained the same.

De Meyer found that distance is the main inhibitor of face-to-face communications, which is
fundamental for R&D productivity. As De Meyer noted, “one of the most important productivity
problems in R&D is stimulating communication among researchers” [16, p. 1991]. . . . It becomes
more difficult when laboratories are located far from each other’ (1991: 49). ‘Communication is
central to effective R&D, and that it is made harder by geographical and cultural dispersion. De Meyer
(1983, 1991) reaffirms the importance of face-to-face contacts in R&D work (Allen et. al. 2007:180).
).

A variety of mechanisms, he argued, must therefore be used to circumvent the problems, including
socialization of managers, formalization of systems, use of boundary-spanning individuals, a network

organization, central office processing, and electronic systems.

7.1.2.1 Distance between firms belonging to different regions

Singh (2005), on the basis of precedent findings (Kogut and Zander 1992), showed that intraregional
and intra-firm knowledge flows are found to be stronger than those across regional or firm boundaries.
Consistently, knowledge flow between two inventors is three times as likely within as between firms.

7.1.2.2 Distance between units of different firms

Zellmer-Bruhn (2003) found that units are more likely to transfer best practices from units that are part

of the same organization than from units that belong to a different organization.
7.1.2.3 Cultural distance
In analyzing the literature on product development, in fact, it is striking that interdepartmental and

inter-functional communication have been identified as distinguishing successful from unsuccessful

projects for over 20 years.
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For example, Rothwell et al. remark in their Sappho II study that: ‘failure to communicate successfully
between organizational units was the hallmark of failure. (1974:283)’. Similar conclusions are drawn
by Allen and Cohen (1967), Allen (1977), Cooper (1979), Souder and Chakrabarti (1979), Cooper
(1983), and Maidique and Zirger (1984). Research on the interplay between marketing and R&D is
quite substantial, and often integrating mechanisms and processes are suggested in order to increase
the interactions between marketing and R&D departments (e.g. Souder, 1988; Moenaert and Souder,
1990; Griffin and Hauser, 1996; Moenaert and Souder, 1996; Leenders and Wierenga, 2002).
The continuity with the more recent findings of Clark, Fujimoto, Henderson, lansiti, and Leonard-
Barton et al. leaves little doubt that communication and integration are positively correlated with
project success, and strongly suggests that the relationship is causal.
Abbie Griffin and John R. Hauser in 1997 viewed the lack of communication as the main cause of non
collaboration between marketing and R&D units. By reviewing the literature on marketing and R&D
collaboration and identify in the cultural differences the main barriers to effective integration. These
barriers were related to:
e personality,
e time orientation;
e cultural barriers and stereotype (the most difficult barrier to reduce or eliminate),
e language differences,
e organizational responsibilities (emerge because of different tasks and responsibilities
(Souder, 1975; Souder et al. 1993; Dougherty, 1990), perceived illegality of product
development, functional success measures unsupportive of integration, lack of top
management support rewarding integration)
e physical barriers
Table 3. Marketing and R&D Differences (adapted

from Lorsch and Lawrence [65], Gupta et al. [44], and
Dougherty [29])

Functional Position

Dimension Marketing R&D
Time orientation Short Long
Projects preferred Incremental Advanced
Ambiguity tolerance High Low
Departmental structure Mediom Lo
Bureaucratic orientation More Less
Orientation to others Permissive Permissive
Professional orientation Moarket Science
Professional orientation Less More

Table 4. Marketing and R&D differences. Source: Griffin and Hauser, 1996

They identified six types of actions (or methods) that the firm can take to achieve integration (Griffin
and Hauser, 1996) and communication:
e co-location (Allen, 1986; Souder, 1984); relocate to reduce the distance between

marketing and R&D by collocating both group or diminishing physical barriers.
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e personnel movement (Allen, 1990; Carroad and Carroad, 1982; Roberts, 1987,
Roussel, 1991; Souder, 1994), people rotation (temporal) from marketing to R&D and
viceversa.

¢ informal social systems (Feldman and Page, 1984; Moore, 1987; Workman, 1993),
informal contacts rather than formal processes. Social network foster open
communication and enable cross functional contacts for solving problems or identify
who have the right expertise for that problem. In addition to this, the management can
establish a culture nurturing integrated innovation. Such a culture has a high tolerance
for calculated risks, is open to communication, shares rewards and is decentralized
(Souder, 1987; Souder, William and Sherman, 1993).

e organizational structure such as integrator (Souder and Chakabarti, 1978), dyadic
relationships (Souder, 1980; 1987); coordinating groups, matrix organization, project
groups.

e incentives and rewards, marketing is rewarded according to market share gains; R&D
according to technology improvements, patents and publication. The authors propose
to change the incentives’ model, considering the profits earned from new product
under development (Coombs and Gomez, 1991; Hauser and Simester, 1994; Larson
and Goheli, 1986) and implement a ‘joint reward system’.

o formal integrative management process. Griffin and Hauser propose an alternative to
formal management process in ‘artisans’, people which specifies which tasks have to
be completed in what order by whom.

e [&CT. E-mail, video-conferencing, and intranet provide an opportunity for contacting
people easily and finding, processing and sending information in an effective way
(Nonaka and Teece, 2001; Williams and Cothrel, 2001; Sarbaugh and Feldman,
1998).

7.1.2.4 Distance due to formal organizational structures and inter-functional

separation

Leonard Barthon (1998) proposes that ‘the ideal of well diffused and widespread knowledge is
particularly threatened by the tendency of organizational boundaries, such as those between divisions
or functions, to result in the formation of what she terms ‘islands of knowledge’ within the firm.” ...
formal organizational structures continue to impede, rather than to aid, knowledge transfer (Brown and

Duguid, 2001). (Allen et. al. 2007:182).
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Because of physical distance even planned meetings are more difficult to organize, and it solidifies the
separate thought worlds of marketing and R&D, encourages technical jargons, and heightens
perceptions of personality differences (Griffin and Hauser, 1996; Mazumdar, 1995).

“The traditional Mform organizational structure and its many variants are characteristically rigid and
inflexible, thereby hindering horizontal communication between functions, or the separate businesses
of multidivisional firms (Daft, 2004; Bryan and Joyce, 2005). The issues afflicting hierarchical
systems are symptomatic of the ‘mechanistic’ management systems identified by Burns and Stalker
(1961). These

mechanistic systems are characterized by vertical interactions, systems of superiority management and
a focus upon local, rather than broad sources of knowledge, experience and skills. This demonstrates
how the flow of knowledge within the corporation can be restricted through bureaucracy and the use
of rigid frameworks for reporting and sharing knowledge assets. Vertical ‘silos’ of employees are
separated by functional boundaries, or in the case of multiunit firms, by business group, increasing
duplication of resources, reducing efficiency and critically impeding the exchange of knowledge
assets.” Matrix structures associate professionals horizontally on shared product or competency lines
across functional, divisional or

geographic boundaries (Daft, 2004; Bryan and Joyce, 2005). The approach integrates separate areas of
knowledge on specialist subjects otherwise isolated from one another by vertical management
systems. Modern management and organizational practices are, however, increasingly more dynamic
than matrix structures, which retain much of the rigidity of M-form structures, reflected by infinite
variations of formal collaborations. Retrofit structures are often found to be cumbersome, inefficient
and slow to respond to changes in the business environment (Bryan and Joyce, 2005).” (Allen et. al.
2007:182).

Many researchers have advocated the use of job rotation as an important method for increasing cross-
functional integration (Griffin and Hauser 1996; Keys and Miller 1984; Parry and Song 1993) and
then inter-functional knowledge sharing. Researchers have used different terms for meaning the
internal collaboration among units. Some of them used the term cooperation, some others the terms
integration, communication and so on.

Marketing and R&D units are recognized to be the most strategic units for the innovation process,
however these two functions seem to work in competition and isolated far from each other. The need
of managing flows of information and knowledge between these two functions emerged in 1970 and
the precursor are Rubenstein et al (1976) and Souder (1977; 1987). In their study they try to measure
the impact of coordination, communication and integration on new product development. Studies on
intra-firm collaboration focused on marketing-R&D cooperation, viewed as the critical units for
achieving successful new product development.

Leenders and Wierenga (2002) measured the effectiveness of these mechanisms on inter-functional

integration and new product development. They found that relocation and physical facilities design,
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formal integrative management process, joint incentives and rewards and ICTs impacted on inter-
functional integration more than other mechanisms, and ICTs impacted positively on NPP, while on

the contrary formal integrative processes have a negative relationship.

7.1.3 Communication Direction

The direction of communication can be upward, downward or horizontal (Goldhaber, 1993).
Communication is an indicator of democracy level within a firm or in a network of firm. Bottom-up
flows may imply that every employee or customers may express his opinion, share his knowledge and
ideas or participate to important decision, such as the ones related to NPD process.

Since the core product of innovation activities is knowledge, and knowledge can only be created
through interaction between specialists with varying backgrounds of expertise, the cement of
innovation activities is communication (Kratzer, Leenders and Van Engelen, 2004). Researchers have
focused simply on face-to-face meetings, but they have not considered the complexity of
communication process and its influence on organizational and managerial aspects.

In fact, if we take into consideration a top-down and one-way communication process, it is clear that
we are dealing with a firm in which hierarchies and formalities matter. Such organizational
environment influences the creativity of its employees that will perform bureaucratic tasks, and then,
the innovativeness of the firm.

The balance of bottom-up and top-down flows implies the presence of a middle-top-down
management (Nonaka, 1995) and a decentralized decision making.

On the contrary, the presence of contemporary top-down and bottom-up flows, and will identify a
firm’s culture who takes into consideration the ideas and opinions of its employees, and if there is also
a two-way communication process it means that top managers interact with the lower level of the firm,
where it resides specialized knowledge (Grant, 1996). The presence of bottom-up communication
flows can avoid the formalization of the decision making process and it puts the basis for the “free-
wheeling, creative atmosphere of the university laboratory, that has been supplanted by the
constricting procedures and regimentation of the large corporation” (Krige, 1993, p. 254).

Then, the direction and not just the frequency of the communication processes can influence the
organization of the firm and, by consequent, the way in which firms manage the relationship with its
employees, partners and other collaborators.

The effectiveness of the relationship is significantly dependent on firm’s internal communication
processes, and this process also influences the sharing of tacit and explicit knowledge and then,

the creation and maintenance of the network and the systemic innovation.
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7.1.4 Technological gatekeepers and boundary spanners

In order to prevent problems related to rigid organizational silos within firms researches have found a
new role that works on solving such a problem: the gatekeeper.

Allen and Cohen (1969) studied the internal communication in Research & Development contexts,
discovering the role of the technological gatekeeper, defined as the ‘internal communication stars’,
which is strongly connected to external sources of information than non stars. They said: ‘there will
always be some people who, for various reasons, tend to become more acquainted with information
sources outside their immediate community. They either read more extensively than most or develop
personal contacts with outsiders. A large proportion of these people in turn attract colleagues from
within the community who turn to them for information and advice’ (Allen and Cohen, 1969: 150).
The gatekeeper acts as a bridge, linking the organization to other organizations and worker in the field,
considering his capacity of transferring information through different coding schemes. These
individuals were more frequently chosen for technical discussion; they used different sources of
information, held more patents, and publications, and tended to be first line supervisors. The fact that
the gatekeeper is related to innovators and innovations produced was confirmed by other successive
studies (Pelz and Andrews, 1976; Tushman and Nadler, 1981a; Tushman and Scanlan, 1981b). The
gatekeeper acquires relevant information from his extensive external contacts and filters and feeds the
information into the organization (Tushman, 1977). Then, gatekeepers are like the interface between
the knowledge emerging in the external environment and the internal environment of the firm. These
findings were supported by several researches (Albrecht & Ropp, 1984; Cziepel, 1975; Daft, 1978;
Ghosal & Bartlett, 1987; Schwab, Ungson, & Brown, 1985) and his role resulted particularly
important in health care environment (Robertson & Wind, 1983).

The concept of gatekeeper is also considered important for reducing the difficulties of R&D
organizations in update continuously their information and knowledge.

Then, other researcher have identified the same role differently, Myers and Marquis see the gatekeeper
as key people or product champions (Myers and Marquis, 1969), since they connect the laboratory and
other functions. Lawrence and Lorsh name this role integrator (Lawrence and Lorsch, 1967), here the
gatekeeper is formally defined and they operate at the lower levels of the firm. However, it was strictly
connected to the activity of knowledge acquisition and sharing within and across firms’ boundaries.
For indicating external boundary spanners in literature it is preferable to use the term gatekeeper.
Disputing the functional specialization explanation, some boundary spanning literature suggests that
the two distinctive external and internal communication roles can be played by the same person
(Aldrich & Herker, 1978; Allen, 1989; Friedman & Podolny, 1992; Katz & Tushman, 1981; Tushman
& Scanlan, 1981a, 1981b). Consequently, research has also focused on boundary spanners who

communicate externally as well as internally.
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Tushman stated that the communication across organizational boundaries, even if it is difficult and

prone to bias and distortion, it is a requirement for successful innovation. Boundary spanners play an

important role in the diffusion of ideas between and within organizations (Albrecht & Ropp, 1984;
Cziepel, 1975; Daft, 1978; Ghosal & Bartlett, 1987; Schwab, Ungson, & Brown, 1985).

According to the author, one way to deal with the difficulties of communicating across boundaries is

to develop special boundary roles (March and Simon, 1958; Thompson, 1967; Allen and Cohen 1969;
Allen, 1970; Aldrich and Herker, 1977; Schwartz and Jacobson, 1977). The author identifies three

boundaries:
1) one between R&D departments,
2) one with R&D laboratories and

3) one with larger organizations.

Gatekeepers or boundary spanners
monitor the external technical
information and they are the interface
between this knowledge and SBU.

A substantial proportion of the boundary
spanning literature has implicitly
adopted a two-step communication
process (e.g., Katz & Lazarsfeld, 1955),
with an emphasis on information
flowing through boundary spanners who
act as opinion leaders in their

organizations.

Early mass
communication model

Special Boundary Roles

R&D lanoratory
= Departmeants
Larger organization boundary

External boundary

- &  Flow of communication between Department A and
other sources of information

Figure 2, Communication boundaries in R&D laboratories.

Figure 15. Special Boundary Roles. Source :
Tushman 1979

Two-step
flow model

Mass media

Mass media

O = |solated individuals
constituting a mass

\‘F

@ = Opinion Leader

= Individuals in social

contact with an
opinion leader

Figure 16. Opinion leader and isolated individuals networks in mass media communication. Source: adapted

from Katz and Lazarsfeld, 1955. http://www.mscmvle.org.uk/vle/nce/mod06/topic02.htm
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However, in new organizational forms most individuals engage in some boundary spanning behaviour,
rendering more traditional organizational boundaries increasingly arbitrary (Starbuck, 1976). While
the literature suggests various types of boundary spanning communication activities, few studies
simultaneously have examined internal (between organizational units) and external (with other
organizations) communication patterns over time, especially in relation to innovation processes (Goes
& Park, 1997).

Davenport and Prusak (1998) name the gatekeeper knowledge brokers, according to them they play
the role of connectors between who is looking for knowledge and who possess it. Some managers
acquire all the information about worker’s expertise and then connect them to knowledge ‘buyers’
(E.g. librarians).

An evidence of knowledge brokers is Yahoo! answers, the service that connect worldwide people that
look for information and knowledge and people that want to share their knowledge with them. Yahoo!
Answers is ‘a place where the world shares what they know to help each other out’, Yahoo! incentive
people in answering questions posted by information or knowledge buyer by providing a system of
points and levels. Points are attributed to different actions such as answering, deleting an answer,

choosing and voting for a best answer and so on.

7.2. Information & Communication Technologies (ICTs)

Information and communication technologies have a strong impact on knowledge sharing.

Huber (1990) defines advanced IT to include computer-assisted communication technologies (e.g.,
email, video conferencing) and computer-assisted decision-aiding technologies (e.g., decision support
systems, expert systems). He stated that information technology impacts on organizational design, and
on the quality (broadly defined) and timeliness of organizational intelligence and decision making, and
it is a variable that enables organizations to be designed differently than has therefore been possible.
Kendall (1997) proposes a classification that includes production-oriented technologies, coordination-
oriented technologies, and organizational-oriented technologies.

The theories of media richness and the social presence theory (Short et al. 1976) convey that ICTs
eliminate normal communication cues present in face-to-face conversations, such as paraverbal (tone
of voice, inflection, voice volume) and nonverbal (eye movement, facial expression, hand gestures,
and other body language) cues. Generally, these cues help regulate the flow of conversation, facilitate
turn taking, provide feedback, and convey subtle meanings. In face-to-face conversation, there are few
interruptions or long pauses and the distribution of participation is consistent, though skewed toward
higher status members (McGrath, 1990). Computer-Mediated Communications (CMCS) preclude

these secondary communication modes, thus altering the orderliness and effectiveness of information
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exchange (Hightower, Sayeed, Warkentin, & McHaney, 1997). These studies support also the
assumption that the higher is individuals’ face-to-face communication, the higher is the trust among
them.

Moreover, they found that in face-to-face communications individuals convey trust warmth,
attentiveness and other interpersonal affections (Javenpaa and Leidner, 1999) and that CMC generally
entails greater uncertainty than face-to-face, there tends to be an intense need for response (Hawisher
and Maran, 1993). Face-to-face encounters are considered irreplaceable for both building trust and
repairing shattered trust (Nohria and Eccles, 1992; O’Hara—Deveraux and Johansen 1994). Social
communication that complements rather than substitutes for task communication may strengthen trust.
Media richness theory (Daft and Lengel, 1984)—one of the most broadly studied (e.g., Kinney &
Dennis, 1994; Marhs, 1994), yet controversial theories about media choice— ranks communication
media according to its capacity to process ambiguous information. Specifically, the theory ranks
media based upon their ability to provide feedback, their capacity to transmit multiple cues, their
availability to use natural language, and their personal focus. Accordingly, face-to-face is a richer
medium than telephone, and telephone is a richer medium than e-mail. Hence, for equivocal messages,
“richer” media (i.e., media higher in immediate feedback, multiple cues, natural language, and
personal focus), such as face-to-face meetings or the telephone, are better choices because rich media
allow shared meaning to be created between the communicators (Sosa et al., 2002).

In contrast with this tradition of studies, Pavitt found that ICT are vastly increasing the ability of firms
to work across different geographic and organizational boundaries (Pavitt, 2003). Hightower and
Sayeed (1995, 1996) found that virtual teams exchange information less effectively than face-to-face
groups. Warketin et al. (1997) in a research conducted on an asynchronous computer conference
technology found that computer-mediated communication may hinder the development of a strong
sense of cohesion and satisfaction with the group’s interaction process. Although virtual and face-to-
face team interactions exhibited similar levels of communication effectiveness, teams using face-to-
face interactions reported higher levels of satisfaction with team performance (efficiency). Second, the
strength of relational links is positively associated with the effectiveness of information exchange.
Therefore, the loss of relationship building in virtual teams implies that the use of traditional meetings
as a supplement to the use of CMCS might be useful (preferably in an early stage) for creating a sense
of belonging to a group. Similarly, Carmel (1999) suggests arranging face-to-face kick-off meetings in
the beginning of a project and re-establishing trust by personal face-to-face communication later on,
e.g. in the form of milestone meetings. These personal bridges can be created, by assigning cultural
liaisons, rotating staff or sending expatriates. Further, relational links among team members were
found to be a significant contributor to the effectiveness of information exchange. Though virtual and
face-to-face teams exhibit similar levels of communication effectiveness, face-to-face team members

report higher levels of satisfaction.
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Virtual teamworking can get knowledge where it is needed. In the episode of the British Petroleum’s
Virtual Teamwork Station, a malfunctioning was solved through a tiny video-camera connected to the
expert engineers that have to solve the problem quickly and without being physically present (that
would have required 150.000$ per day say Davenport and Prusak, 1998 : 23). ICTs brought the expert
and the situation that required his expertise together. According to Davenport and Prusak: ‘IT can
provide an infrastructure for moving knowledge and information about knowledge as well as for
building the virtual knowledge marketplace’ (:45).

In fact, Information & Communication technologies (ICTs) can facilitate collaborative work and
enable the knowledge transfer process (Chung 2001); however, such technologies are inherently
limited in their ability to transfer knowledge that is more tacit in nature (Hildreth & Kimble 2002).
Lucas (1998) studied the positive benefits of e-mail usage on organizational efficiency, which are

enhanced as higher is the access to the use e-mail by firms’ employees.

7.2.1 Knowledge management systems (KMS)

Advances in computer technology and new requirements coming from businesses have enriched and
extended the variety of tools and applications at disposition for the management of the firm.

These applications promise the achievement of complex tasks such as intelligent information and
knowledge storage systems, platform for inter-firm an inter-unit collaboration to similar projects, user
profiling and matching of profiles, marketing automation and so on...

The utilization of these tools helps firms in reducing costs, time for performing tasks and efforts.
Knowledge management systems (KMS) represent a large networked collections of contextualized
data and documents linked to directories of people and skills and provide intelligence to analyze these
documents, links employees’ interests and behavior as well as advanced functions for knowledge
sharing and collaboration (Maier, 2007:7). A KMS is an ICT system in the sense of an application
system or an ICT platform that combines and integrates functions for the contextualized handling of
both explicit and tacit knowledge, throughout the organization or that part of the organization that is
targeted by a KM initiative. A KMS offers integrated services to deploy KM instruments for networks
of participants, i.e. active knowledge workers, in knowledge-intensive business processes along the
entire knowledge life cycle. Ultimate aim of a KMS is to support the dynamics of organizational
learning and organizational effectiveness (Ibidem: 86).

KMS achieve several goals such as locate experts and networks, actively participate in networks and
communities, create and exchange knowledge, generate, are and apply knowledge. Examples of ICTs
related to knowledge management are (Maier, 2007):

- Intranet infrastructures

- Document and content management systems

- Workflow management systems
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- Artificial intelligence technologies
- Business intelligence tools,

- Visualization tools

- Groupware,

- e-Learning systems

The use of KMS is growing among firms, in fact researcher have proven that these systems help
organization in flexibly adapt and respond more quickly to changing market conditions, to improve
decision-making and productivity and to be more innovative (Harris, 1996).

Moreover, KMS ease the integration of dispersed knowledge (Grant, 1996), speed up the replication of
best practices across time and space (Nelson and Winter, 1982), avoid double invention, facilitate
leveraging across uses and users (Quinn, 1992) and reduce costs of searching and transforming
available knowledge for local use (Hedlund, 1994).

Elements that affect knowledge sharing in a KMS can be related to the performance of the system and
to the quality of the knowledge stored within it. Different authors have given a definition of
knowledge quality, Kahn et al. (2002) propose content related dimensions (accuracy, completeness,
interpretability, relevancy), technical dimensions (latency, availability, synchronicity, security,
timeliness...), intellectual dimensions (believability, objectivity) and instantiation related dimensions
(representational consistency, representational conciseness, verifiability...). Ryan et al. (2005) suggest
these dimensions: accuracy (the degree to which knowledge is correct, unambiguous, meaningful,
believable, and consistent), completeness, currency (up-dated knowledge) and format (the degree to
which knowledge is presented in manner that is easily understandable and interpretable to the adopters
and thus helps in a task fulfillment.

Then, there are studies that measure the quality of KMS, Nelson et al. (2005) drawing on over 20
studies that define dimensions of system’s quality by identifying 5 key-dimensions: accessibility,
reliability, flexibility, response time and integration.

(Further information on this subject is available at p.27).
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7.3 Employee’s Mobility

Mobility of individuals has been shown to be an important mechanism through which knowledge
diffuses (Saxenian 1994, Almeida and Kogut 1999, Rosenkopf and Almeida 2003; Song et- al. 2003).
For example, Song, Almeida and Wu (2003) show how new knowledge (patent registration), is created
when personnel are moved across organizations.

Many researchers have advocated the use of job rotation as an important method for increasing cross-
functional integration between marketing and R&D departments (Griffin and Hauser 1996; Keys and
Miller 1984; Parry and Song 1993).

7.4 Trust

Trust is a belief that the other party is good, sincere, integer and he will not try to harm or trick you
(Oxford Dictionary). Trust is based on confidence in an exchange partner’s reliability and integrity
(Rotter, 1967) and a capable and trustworthy source is more likely to influence the behaviour of the
recipient (Perloff, 1993). Trust can be defined as one party’s confidence that the other party will fulfill
its promises and commitments without exploiting its vulnerabilities and inter-firm trust is considered
the perceived trust by a group of individuals within an organization toward a group of individuals
within another organization.

Trust can serve as mechanism to reduce the complexity of human conduct in situations where people
have to cope with uncertainty (Luhmann, 1989), as it reduces the apprehension about the credibility of
the source.

Trust influence willingness to share useful knowledge (Andrews and Delahay 2000, Penley and
Hawkins 1985, Tsai and Ghoshal 1998, Zand 1972) and to listen to and absorb others’ knowledge
(Carley 1991, Levin 1999, Mayer et al. 1995, Srinivas 2000). Levin (1999) found that strong, trusting
ties usually helped improve knowledge transfer between scientists and engineers, but that trust alone
could substitute when only weak ties existed.

Trust reduces psychological barriers and bias by making knowledge transfer more fluid and less costly
(Currall and Judge 1995, Zaheer et al. 1998). These effects have been found at the individual and
organizational levels of analysis in a variety of settings (Levin and Cross, 2004).

Trust derives from emotional and affective reasons, such the trust we have towards friends, our family
and parents or it can have more rational reason, the trust we have towards expert and professional in a
certain domain.

Levin and Cross (2004) distinguished between two typologies of trust: competence and benevolence-
based trust. They found that these two constructs mediate the link between strong ties and receipt of
useful knowledge. Similarly, Mayer et al. (1995) identified benevolence, which has a large affective

component, and competence, which has a large cognitive component, as two key trust dimensions.
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This reliability and integrity on a source is also conceptualized as a bias. Sources that have an
economic interest, such as sellers of a product/service, are generally less trustworthy than parents,
friends, and experts.

Several factors such as shared social norms, repeated interactions, and shared experiences have been
suggested to facilitate the development of trust (Bradach and Ecccles, 1988; Mayer et al.1995; Lewis
and Weigert, 1985).

McEvily et 1. (2003) found that the level of trust affects the extent of knowledge disclosure, screening,
and sharing between two parties.

The theories of media richness and the social presence theory (Short et al. 1976) convey that CMC is
less cold and impersonal and it doesn’t help in creating trusted relationship and face-to-face
encounters are considered irreplaceable for both building trust and repairing shattered trust (Nohria
and Eccles, 1992; O’Hara —Deveraux and Johansen 1994).

The best way to build trust at the beginning of a project is to meet face-to-face. Carmel (1999)
suggests arranging face-to-face kick-off meetings in the beginning of a project and re-establishing
trust by personal face-to-face communication later on, e.g. in the form of milestone meetings.
Moreover, the project manager should travel to all the distributed sites several times a year to meet his
distributed team members. Since travelling is expensive, face-to-face meetings are quite an expensive
way to communicate. This may be the reason why the case studies presented earlier did not emphasize
face-to-face meetings, but suggested arranging, e.g. videoconferences (Ebert and De Neve, 2001) and

teleconferences (Battin et al., 2001).

7.5 Knowledge sharing routines (and trust)

Dyer and Nobeoka (2000), in their ethnographic study in Toyota, showed that knowledge management
to be effective should be primarily focused on establishing good and trusted relationships with the
network of suppliers.

Toyota relies on suppliers for more than 70 % of the value of its vehicles and, through a network, the
suppliers collaborate with an energetic participation. According to researchers, thanks to its superior
knowledge-transfer mechanisms, Toyota was able to increase worker productivity, lower inventories,
and improve product quality at a faster rate than competitors. Further, Toyota recognized the
importance of setting a strong feeling of trust between the firm and the other parts of the network, such
as suppliers, manufacturers and so on.

Toyota realized these achievements through the creation of three key-divisions (such as (1) the
supplier association, (2) the knowledge transfer consultants (OMCD, TSSC), and (3) jishuken/PDA
core groups or small-group learning teams) and five learning routines. A learning routine is conceived

as a regular pattern of interactions among individuals that permits the transfer, recombination, or
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creation of specialized knowledge (Grant 1996). Collectively, these routines may be viewed as a
capability at managing knowledge flows in inter-firm networks (Lorenzoni and Lipparini, 1999).
Richard Nelson and Sidney Wintit er (1982) viewed routines as collective phenomena defining them
as ‘pattern of behavior that is followed repeatedly, but is subject to change if conditions change’ (:
263). They range from well-specified technical routines for producing things, through procedures for
hiring and firing, ordering new inventory, R&D, business strategies.

Dyer and Singh identified inter-firm knowledge sharing routines as one of four possible sources of
‘relational rents’ which are supernormal profit generated in an exchange relationship that cannot be
generated by either firm in isolation (1998: 662). They define an inter-firm knowledge sharing routine
as a pattern of interactions that permits the transfer, recombination or creation of specialized
knowledge (1998: 665).

These routines were purposefully designed by Toyota to facilitate knowledge transfers and integration
across organizational boundaries. The five learning routines were:

1. Supplier Association (kyohokai). They were established in 1943 to promote “mutual friendship” and
the exchange of technical information between Toyota and its suppliers. “Toyota’s kyohokai have
general meetings every other month (e.g., general assembly, top management meetings) that are
designed to enable high-level communication within the network with regard to production plans,
policies, market trends, etc. Thus, these meetings primarily facilitate the sharing of explicit knowledge
among members. More frequent interactions occur within the association’s topic committees (cost,
quality, safety, etc.)” (Dyer and Nobeoka, 2000:353). The supplier association is also an important
vehicle for creating an ‘identity’ for the Toyota production network or ‘Toyota Group.’

2. On site consulting. The OMCD is the organizational unit within Toyota assigned the responsibility
to acquire, store, and diffuse valuable production knowledge that resides within Toyota’s Extended
Enterprise. It consists of six senior and highly experienced executives and about 50 consultants.
OMCD send to supplier a team of consultants for a period from one day to many months and its
assistance is for free. Toyota demands that participating supplier lets other companies to see their
operations and best practices when the project is completed.

3. Voluntary learning teams (jishuken/PDA core) (Supplier learning teams). In 1977 OMCD
organized a group of roughly 55-60 of its key suppliers into ‘voluntary study groups’ (Jishukenkyu-kai
or jishuken) for the purpose of assisting each other with productivity and quality improvements. Each
year the suppliers meet together with the responsible OMCD manager to determine a ‘theme’ (project)
for the year. The basic idea is to help each other to increase productivity in areas of common interest.
Themes are selected by suppliers (with Toyota’s input) in areas believed to be important and relevant
to a large number of members in the network. When a theme is established (e.g. “Eliminating supplier
design defects”), the committee meets suppliers six times each year. After a theme is decided, the

group establishes a schedule to visit each supplier’s plant to jointly develop suggestions for
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improvement. In addition to that, a quality management conference is held once each year and offers
suppliers the opportunity to learn from successful supplier cases of quality improvement.

4. Problem Solving Teams. These teams were designed to bring knowledge to solve emergent
problems within the network. If a supplier has a quality problem where the root cause is not easily
determined, the OMCD or the QAD (Quality Assurance Division) will set up a problem solving team
(including various divisions and possibly even other Toyota suppliers) to fix the quality problem.
Once the problem-solving team has defined the root of the supplier’s quality problem as being in
product design, Toyota’s Design Engineering Division (which has already been involved in the
problem solving team) will be asked to take the lead in working more closely with the supplier to
implement solutions to improve quality.

5. Employee transfer. The transfer of employee is realized to help large assemblers maintain control of
suppliers and the opportunity to shed unwanted employees. Further, this mechanism is used for
creating a network identity and transferring knowledge from Toyota to suppliers. Toyota transfers
approximately 120-130 individuals per year to other firms in the value chain, most of whom go to
suppliers.

The following table summarizes the five learning routines adopted by Toyota along with defining the
nature of these processes either bilateral or multilateral, determining the type of knowledge that can be

transferred through these processes and the functions operating these processes.

Process Nature of the |Type of Knowledge Toyota
Transfer Function
Process Involved

1. Supplier [Multilateral ~ |Explicit knowledge Purchasing

Association (some tacit knowledge)

2. On-site [Bilateral Tacit Knowledge OMCD/TSSC

Consulting

3. Voluntary Multilateral  |Tacit Knowledge OMCD,LAD

Learning Teams

4. Problem-Solving |Bilateral Tacit Knowledge QAD,MOD

Teams OMCD,LAD

5. Employee [Bilateral Tacit Knowledge Purchasing,

Transfer Personnel

Table 5. Knowledge Sharing Routines Source: adapted from Dyer and Nobeoka, 2000
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Differently from U.S automaker that have established quite the same routines and processes, Japanese
automakers have created a high level of trust that enormously facilitated the knowledge sharing
process.

In Toyota experience, trust reduces transaction costs. Toyota spent only 21% of its face-to-face
interaction time negotiating contracts and prices. Moreover, trust has a positive relationship with
Procurement Productivity (Value of goods purchased per procurement employee), and Toyota shows
the best performance (higher trust and higher Procurement Productivity). Moreover, the knowledge
sharing within Toyota network was reciprocal, free assistance and Toyota’s knowledge and experience
were exchanged with supplier’s knowledge and their agreement in sharing knowledge to the other
members of the network. All knowledge and capabilities of Toyota is open to Toyota’s suppliers at the
condition that every supplier share and open its plant to other suppliers of the network. Consistently,
Toyota states that “We will help you, but in return, you must agree to help the network.” Free
assistance created a state of reciprocal obligation within suppliers. Suppliers that didn’t respect these
rules of openness were sanctioned by Toyota with lower commitments.

Briefly, production processes and the innovation related to these processes are not viewed as
proprietary and Toyota accepts that some valuable knowledge will spill over to benefit competitors.
Thus, any valued knowledge that Toyota or a supplier possesses is viewed as accessible to virtually
any member of the network (with perhaps the exception of a direct competitor).

While outsourcing quite all its productive value chain, Toyota through its system maintains ‘control’
over the whole network. The knowledge-sharing processes helps to maintain its leadership role (power
and relevance) in the network (Dyer and Nobeoka, 2000: 362). Toyota access to greater amount of
knowledge and information than all other suppliers, it learns from the network but at the same time it
monitors its activities. Then, the greater the knowledge asymmetry with the members of the network,
the greater is Toyota’s control and power over the network. Finally, it has been proved that the ability
of Toyota in effectively create and manage network-level knowledge-sharing processes partially
explain the relative productivity advantages enjoyed by Toyota and its suppliers.

The Toyota case study demonstrates that today the activity of knowledge sharing implies the
management of the network of the firm in order to promote trusted-collaboration across the firm’s
boundaries. Knowledge sharing leads to better collaboration and to mutual benefits, reduce

complexity, and make NPD successful.
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7.6 Socialization

In sociology the process of socialization is the one through which the newcomers are learned about the
cultural patrimony or a port of it, in order to be part of a specific society (organization). The school,
the parents, the church (in some countries) are agency of socialization, as they learn to individuals how
to behave, which are the norms and rules they have to respect, which is the tradition and practices of
the old generation and so on.

In business socialization conceptualizes the process by which individuals come to understand the
values, abilities, and social knowledge, which are essential for assuming an organizational role and for
participating as an organizational member (Louis, 1980).

The key elements and dimensions of organizational culture include those of shared meanings, norms,
values and beliefs (Denison, 1996). Consistently, socialization is a key mechanism for learning and
understanding the organizational culture.

Nonaka and Takeuchi have defined socialization as ‘a process of sharing experiences and thereby
creating tacit knowledge such as shared mental models and technical skills’ (Nonaka and Takeuchi,
1995:62). Socialization is fundamental for these authors, as it is the process through which tacit
knowledge can be shared by interacting through imitation, observation and practice. It is
conceptualized as a process of learning, similarly to the On-the-Job-Training (Nonaka and Takeuchi,

1994).

7.7 Absorptive capacity (and causal ambiguity)

Absorptive capacity is critical to the innovative capacity of a firm. Absorptive capacity is a firm’s
ability ‘to recognize the value of new, external information, assimilate it, and apply it to commercial
ends’ (Cohen and Levinthal, 1990:128). Absorptive capacity is the capability to value and exploit
external knowledge and it can be used to develop products that strengthen the firm’s competitive and
financial performance.

Cohen and Levinthal view absorptive capacity as a firm-level construct, an ability the firm develops
over time by accumulating a relevant base of knowledge. ‘By having already developed some
absorptive capacity in a particular area, a firm may more readily accumulate what additional
knowledge it needs in the subsequent periods in order to exploit any critical external knowledge that
may become available’ (Cohen and Levinthal, 1990: 135- 136). They suggested that an organization’s
absorptive capacity tends to develop cumulatively, be path-dependent, and builds on prior investments
in its members’ individual absorptive capacity. Understanding the relevant basic knowledge permits

the student firm to understand the assumptions that shape the source knowledge and thereby be able to
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evaluate the importance of the new knowledge for its own operations, processes and activities.
Absorptive capacity depends on the stock of knowledge (Dierickx and Cool, 1989).

In his work examining the effectiveness of inter-organizational alliances, Walker (1995) argues that
firms that emphasize their relationships with other firms will be more successful, in large part because
of their ability to recognize and apply new knowledge:

‘Firms operated to acquire extensive (external) technological information more rapidly...and
designed to process (external) technological information better...will be more innovative and
profitable.” (195:116)

This ability to sense new external knowledge and have the processes in place to then bring it quickly
internally to the organization becomes a competitive advantage when translated into economic rents.
This “sensemaking” is a critical function (Teece, 1998) that enables the organization to more
effectively connect with its environment and allocate resources efficiently.

The paradox of absorptive capacity is that an organization that does not have it may not understand
that it needs it (i.e., their knowledge is incomplete and can be augmented). Organizations with low
absorptive capacity, arguably those with the least amount of knowledge, will be less likely to value
external knowledge,

‘...the decision maker [or organization] may not know enough to estimate the costs of his [their]
ignorance...it will be difficult to evaluate knowledge [for acquisition] in the future without possessing
this knowledge during the evaluation.” (Mosakowski, 1997:437)

Absorptive capacity (relevant prior knowledge) consists also of a set of shared symbols and language
(Dearborn and Simon, 1958; Katz and Kahn, 1966; Allen and Cohen, 1969, Tushman, 1978; Zenger
and Lawrence, 1989). These authors say that common language — have been shown to increase the
speed and lower the cost of knowledge transfer.

Nonaka and Takeuchi emphasis on ‘redundancy’ or overlapping areas of expertise; Thomas J. Allen
speaks of cultural mismatch as a barrier to technology transfer. Both recognize the importance of
common ground and the importance of a shared terminology (or language). Allen (1977) emphasizes
the role played by gatekeepers or boundary spanners in translating between cultures and value
systems.

Different individuals have different stock of knowledge; these mechanisms imply a common
knowledge (the intersection of their individual knowledge assets) for their operation. Different types
of knowledge fulfill different roles:

Four types of commonalities have been suggested by Cohen and Levinthal (1990) and others (e.g.,
Lane and Lubatkin, 1998) to represent the primary contributors to a recipient’s overall level of
absorptive capacity: language, knowledge base, process, and problem solving.

- The first of these contributors involves the commonality of language. Investments in

communication codes — or common language — have been shown to increase the speed and

lower the cost of knowledge transfer (Cohen and Levinthal, 1990). Common language is
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fundamental to integration mechanisms and is based on verbal communication (namely
integration through rules and directives, integration through group problem solving and
decision making). Other forms of symbolic communication, literacy, numeracy, familiarity
with the same computer.

- The second contributor to absorptive capacity is common or base knowledge. Common

knowledge was described by Grant (1997) in the KBV as one of the mechanisms needed to
facilitate knowledge transfer. However, common knowledge translates to an intersection, not
an overlap of knowledge. A complete overlap of knowledge is inefficient and represents
limited opportunity for transfer. Commonality of specialized knowledge, the level of
sophistication depends upon the extent of commonality of their specialized knowledge. It
represents a little paradox as it says that individuals have to share different specialized
knowledge otherwise there is no knowledge integration but these individuals need to have
some commonality.

- The third contributing commonality for absorptive capacity is a common understanding (or

utilization) of processes. As highlighted in the discussion of the KBV in Section 2.1.2, a
common process coordinated through a hierarchical structure improves the efficiency of
knowledge transfer while decreasing the associated costs (Grant, 1997). (formalization of
processes);

- the fourth contributing commonality to absorptive capacity is one of common problem

solving, ‘The more [common] experience the...firms have in solving similar types of problems,
the easier it will be for the [recipient] firm to be able to find...applications for the newly
assimilated knowledge.” (Lane and Lubatkin, 1998:466)

Several authors have specifically researched the influence of absorptive capacity on knowledge
transfer (Szulanski, 1996; Van den Bosch, 1999; Lane and Lubatkin, 1998; Boynton, 1994; George et
al., 2001; Tsai, 2001; Mowery, Oxley and Silverman, 1996). All of these authors agreed the recipient’s
absorptive capacity is critical to an effective transfer of knowledge in an intra-organizational context.
Mowery, Oxley and Silverman (1996) analyze the effect of inter-firm knowledge transfer within
strategic alliances on partner firms’ technological capabilities. They have found the importance of
absorptive capacity in the acquisition of capabilities through alliances and bolsters the argument that
experience in related technological areas is an important determinant of absorptive capacity. Then, the
ability of a firm to absorb capabilities from strategic alliances depends on the pre-alliance relationship
between the two firms’ patent portfolios (as a quality that is path-dependent and firm specific).
George et al. (2001) analyzed a sample of 2456 alliances formed by 143 biopharmaceutical firms and
found that alliance portfolio characteristics and absorptive capacity jointly influence innovative and

financial performance.
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Tsai (2001) in a study on 24 business units in a petrochemical company and 36 business units in a
food-manufacturing company found that a unit occupying a central position can access new
knowledge from a broader range of other sources, and this position had a positive impact on firm’s
performance and innovativeness only whether it had high absorptive capacity with which transfer
knowledge from other units.

Then, network position and absorptive capacity are interdependent and the first influence the level of
absorptive capacity required and both affect performance and innovation.

Szulanski (1996) analyzed the difficulties in imitating best practices (or ‘internal stickiness’) and
analyzed a data set consisting of 271 observations of 122 best-practice transfers in eight companies
and found that the three most important origins of stickiness were the lack of absorptive capacity of
the recipient, causal ambiguity, and an arduous relationship between the source and the recipient.
Simonin (1999) analyzed 147 multinationals in different sectors and found that causal ambiguity is a
barrier to technological knowledge transfer. In fact, if a particular process or product has many
interdependent components, identifying or isolating the impact of each one on the eventual outcome

would be difficult, if not impossible.

7.8 Willingness (=Intrinsic Motivation)

Several authors have investigated the motivation and willingness as the main inhibitors in sharing
knowledge (Osterloh and Frey 2000, Gupta and Govindarajan, 2000; Reagans and Mcevily 2003;
Hansen and Nohria, 2004).

Osterloh and Frey say that motivation is intrinsic if an activity is undertaken for one’s immediate need
satisfaction. Intrinsic motivation ‘is valued for its own sake and appears to be self sustained’ (Calder
and Staw 1975: 599; Deci 1975: 105).

The behavioral view of organization has a long tradition in motivation-based organization theory
(Argyris 1964; Likert 1961; McGregor 1960). Intrinsic motivation is also drawn upon by critics of
transaction cost theory (e.g., Donaldson 1995; Ghoshal and Moran 1996; Pfeffer 1997), as does the
literature on psychological contracts (e.g. Morrison and Robinson 1997; Rousseau 1995). They
emphasize intrinsic motivation in the form of identification with the firm’s strategic goals, shared
purposes, and the fulfillment of norms for its own sake.

Intrinsic motivation lowers transaction cost and raises trust and social capital (e.g., Ghoshal and
Moran 1996; Kohn 1993; Nahapiet and Ghoshal 1998). They conclude that intrinsic motivation could
be related to tacit knowledge sharing.

Gupta and Govindarajan (2000) in their study on intra-MNC knowledge transfer acquiring data from
374 subsidiaries within 75 MNCs headquartered in the U.S., Europe, and Japan, investigated whether

the following factors worked as enablers or barriers to knowledge sharing in multinationals: (i) value
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of the source unit’s knowledge stock, (i) motivational disposition of the source unit, (iii) existence
and richness of transmission channels, (iv) motivational disposition of the target unit, and (v)
absorptive capacity of the target unit. They found that the source unit’s motivational disposition
impacted strongly on knowledge outflows.

Grey and Meister (2004) explored the reasons why individuals may not be motivated to receive and
use knowledge, or may not be capable of doing so. They found that the strength of knowledge
sourcing (sharing) is moderated both by the strength of individuals’ learning orientations and the
degree to which they find their jobs to be intellectually demanding.

Szulanski (2000) list several mechanisms that affect motivation in transferring knowledge such as
procrastination, passivity, feigned acceptance, sabotage, or outright rejection in the implementation
and use of new knowledge (Hayes & Clark, 1985; Katz & Allen, 1982; Zaltman, Duncan,&Holbek,
1973).

7.9 Incentives (=Extrinsic motivation)

For establishing a consistent culture of knowledge sharing valuable currency are needed, such as
substantial monetary rewards, salary increases, promotions and so forth (Davenport and Prusak 1998:
48).

Employees are extrinsically motivated if they are able to satisfy their needs indirectly, especially
through monetary compensation. Money is a ‘goal which provides satisfaction independent of the
actual activity itself” (Calder and Staw 1975: 599). Extrinsically motivated coordination in firms is
achieved by linking

employees’ monetary motives to the goals of the firm. The ideal incentive system is strict pay-for-
performance.

The organizational context influence play a crucial role, for example in norm and value setting
(Kostova, 1999), through fiat or incentives (Leonard-Barton & Deschamps, 1988), and through
counsel and support (Attewell, 1992).

7.10 Resistance to change

People resist to innovations that force them to abandon their ‘signature skills’, a term coined by
Dorothy Leonard Barthon to describe the abilities by which a person identifies herself or himself
professionally. People sense of competence and well-being at work depend on using them and when
they have to abandon their old signature skills to acquire new one they will resist to change. This

resistance is also evident when the objective is rational and profitable. For example Davenport and
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Prusak say that Americans have all the information they need about the dangers of too much fat in
their diet, but at the same time they continue to overweight. The same evidence is visible in European
countries where recycling waste is a very profitable for the environment and individual safety,

however only a low percentage of Europeans do it.

7.11 Homophily

Homophily explains group composition in terms of the similarity of members’ characteristics: the
extent to which pairs of individuals are similar in terms of certain attributes, such as age, gender,
education, or lifestyle (Rogers, 1983). Homophily limits people’s social worlds in a way that has
powerful implications for the information they receive, the attitudes they form, and the interactions
they experience (McPherson & Smith-Lovin, 1987). The similarity of individuals predisposes them
toward a greater level of interpersonal attraction, trust, and understanding than would be expected
among dissimilar individuals (Ruef, Aldrich, & Carter, 2003). Thus, individuals tend to affiliate with
others who share similar interests or who are in a similar situation (Schacter, 1959). The same thing

happens between people in increasing the likelihood of communication (Zenger and Lawrence, 1989).

7.12 Status and reputation

We often use reputation to evaluate the flow of information coming to us, but sometimes we are wrong
especially if we base our decision more on status than past performance (Davenport and Prusak,

1998). Status indicates the social (or professional) position of somebody in relation to others; usually it
indicates the degree of importance attributed to somebody. This importance can be based on different
reasons (patrimony, salary, status symbols and so on), but surely within a business, the person that is
expert on somebody or that is able to face different situations has a high status compared to other
employees.

Thomas-Hunt, Neale, and Odgen (2003) describe the importance of expert status in predicting the kind
of information that an individual shares with a group. Reputation is an important enabler of knowledge
sharing, as workers are more willing to share knowledge if they are recognized as a knowledgeable
person with valuable expertise. People that provide good quality information and knowledge enjoy
better credential and prestige in the workplace (Kollock, 1999), however this is true in work
environment where workers are identified and rewarded as central persons in a knowledge sharing
network. Reward should not necessarily be monetary, social rewards can be just as important as
monetary rewards. As many business success stories show (e.g.: Linux) people that not even know

themselves may shared valuable, unique knowledge with low or no reward in exchange. Borgatti and
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Cross (2003) demonstrate the importance of expert status in predicting knowledge transfer across
individuals. Sine, Shane, and Di Gregorio (2003) also consider the importance of social status and find
that knowledge created by a high-status institution is more likely to be licensed than knowledge
created by a low-status institution, even when the institution’s past performance in licensing is taken
into account (Argote, McEvily, Reagans, 2003).

This was proved in several case studies, in Xerox: ‘being recognized as the subject expert is what
gives to the participants the credit and status in their community’. In Shell: ‘appearing in the expertise
Directory is the confirmation of individual’s credentials to perform the service which has been
brokered by a mere personal contact’ (Benbya, 2005).

Good reputation is very important for career opportunities, higher salary, and for all rewards and

trappings of a company guru.

7.13 Knowledge valuation (internal vs. external)

Many studies of interorganizational knowledge diffusion have found that many firms usually copy and
transfer knowledge, strategy structures, and management practices from outsiders (e.g., Burt 1992,
Davis 1991, Haunschild 1993, Haveman 1993, Mizruchi 1992) even to the point of pursuing
managerial fads and fashions (Abrahamson 1996). Menon and Pfeffer (2003) argue that there is a real
blind favoritism within firms towards outside knowledge, with the result that often managers
undervalue internally available knowledge. They give the evidence of Xerox in 1970 when Xerox
managers carefully benchmarked the activities of external competitors (Jacobson and Hillkirk 1986),
ignoring and failing to introduce product innovations developed at Xerox’s Palo Alto Research Center
(PARC), such as the personal computer, the Ethernet, the mouse, and word-processing software, all of
which other companies later commercialized profitably (Smith and Alexander 1988). Menon and
Pfeffer say that this scarce value given to internal knowledge may be due to the threatening played by
competent outsiders (Tesser et al. 1988) than by outsiders. ‘People will sometimes ignore
knowledgeable insiders to avoid the painful implications of social comparisons with them (Taylor
1983), or denigrate them to outshine them in competition for organizational rewards’ (Ibidem: 499).
These conditions are not present when acquiring knowledge from external competitors. Internal
knowledge is more easily available, while external knowledge is not. However, external knowledge is
less subject to greater scrutiny than internal knowledge sources and it is scarcer, which makes it
appear more special and unique. Results drawn from two case studies (Fresh Choice and Xerox)
showed that ‘while market-based external competition motivated the valuation of external knowledge,
internal competition motivated the derogation of insiders and devaluation of their knowledge.

Companies have an incentive to benchmark, seize knowledge and advantage from a competitor, and
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make improvements so that the final products pass the test of consumer choice’ (Menon and Pfeffer,
2003 : 506).

Contrary to Menon and Pfeffer results, other researcher have found that knowledge coming from units
perceived to be part of the same organization is more likely to transfer and improve the performance

of a focal unit than knowledge coming from external sources (Darr et al. 1995, Kane et al. 2002).

7.14 Interpersonal / Informal Social networks

A rich literature in sociology has emphasized information flow through interpersonal networks (Ryan
and Gross 1943, Coleman et al. 1966, Granovetter 1973, Burt 1992, Rogers 1995).

A key feature in virtual organization is the high degree of informal communication because of their
lack of procedures, formal rules, clear reporting relationships, and norms (Monge and Contractor,
1998). Formal communication, which is non interactive and impersonal involves the use of media such
as reports and structured meetings (Ahuja and Carley, 1999). Informal communication is personal,
peer oriented and interactive; it involves CMC and face-to-face media.

They are also representative of the communication channels that facilitate downward transmission of
orders and upward transmission of information (Weber, 1947). By contrast, informal communication
is personal, peer oriented, and interactive; it involves media such as face-to-face meetings and email
(Ahuja and Carley, 2006). It was found that informal communications explain the working of an
organization better than formal organizational structures (Krackhardt and Hanson, 1993). This is due
to different reasons, such as a low influence of role and status (Sproull & Kiesler, 1986). Informal
communications create real networks of people that frequently exchange insights, knowledge,
information within and across firms’ boundaries.

Researchers had previously tried to study the structure of social networks. The pioneer of these studies
was Granovetters (1973). He found two typologies of ties, strong and weak ties, depending on the
closeness and interaction frequency of a relationship between two actors.

Each tie provided different resources, weak ties were characterized by low interaction frequency and
low level of intimacy, these ties were maintained at a low cost in terms of time and effort, and
provided new information and knowledge coming from distant part of the social system. Successive
studies provided that weak ties favour search benefits (Hansen, 1999), and autonomy (Perry-Smith and
Shalley, 2003).

Strong ties are our close friends with whom we interact very frequently, such interaction requires more
time and effort, and provide us only provincial news common to our local friends’ network. However,
successive studies have found that strong ties were more accessible and willing to be helpful
(Krackhardt 1992), created trust (Reagans and McEvily, 2003) and mutual understanding (Gilsing and

Nooteboom, 2005), which facilitated the transfer and construction of knowledge, especially more

110



complex knowledge (Handley, 2006; Hansen, 1999; Roberts, 2006; Uzzi, 1999). Warkentin et al.
(1997) found that the strength of relational links is positively associated with the effectiveness of
information exchange.

The ethnographic study of Uzzi (1997) revealed that strong ties develop relationship specific heuristics
that ease the transfer of knowledge. Similarly, Hansen’s (1999) study of product development teams
indicated that strong ties are conducive to the transfer of complex knowledge, while weak ties aid in
the search for new knowledge.

In a society where there are few weak ties: ‘new ideas will spread slowly, scientific endeavours will be
handicapped, and subgroups separated by race, ethnicity, geography, or other characteristics will have
difficulty reaching a modus Vivendi (Granovetter 1983,:202). This happens also in R&D settings,
P&G’ ‘Connect and Develop’ strategy showed that exploiting researchers’ weak ties produced positive
pitfalls in enterprises’ innovativeness and productivity. Exploiting knowledge and ideas present across
these weak ties ‘more than 35% of P&G new products are originated from outside...; 45% of P&G
initiatives in product development portfolio have key elements that were discovered externally...and
the productivity has increased by nearly 60%’ (Huston, Sakkab, 2006: 61). P&G launched more than
100 new products for which some aspect of development came from outside the company.

Knowledge creation and sharing within organizations is fundamental for increasing productivity and
managers have to promote them (Kogut and Zander 1992).

One theme emerging out of knowledge management research is the increasing importance of the
informal networks of relationship across functions and divisions to accomplish their work. Many
managers failed to successfully comprehend, support and ultimately exploit the informal exchange of
knowledge assets within their organizations (Krackhardt and Hanson, 1993; Hansen et al., 1999; Cross
and Parker, 2004; Anklam, 2005; Bryan and Joyce, 2005).

These studies highlight a crucial distinction between the formal organizational structures by which
companies attempt to manage and direct the transfer of knowledge and the complex informal social
networks through which it flows in practice (Cross and Parker, 2004; Allen et al. 2007: 179).

The distinction between formal and informal organization is an old concept; in 60s Burns and Stalker
(1961) distinguished the ‘formal structure’ of the organization, that was considered as a set of well-
defined management systems and structures; from the ‘informal structure’ or ‘private organization’,
that was (the processes by which individuals communicate on issues not directly laid down and
governed by management. According to Chandler (1962) networks were the essential structures upon
which both formal and informal communication and knowledge transfer were based.

Informal social networks, or emergent networks, are unsanctioned and ungoverned organic structures
connecting a potentially unbounded group of individuals (Mintzberg, 1973; Tichy, 1981). They
include the working relationships, collaborations and exchanges of knowledge between individuals
which are not found in organizational structures, but are the result of the personal initiative of

employees (Cross and Parker, 2004).
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The formal organization is conceptualized as the skeleton of a company; the informal is the central
nervous system driving the collective thought, processes, actions, and reactions of its business units
(Krackhardt and Hanson, 1993:104).

Personal communications and interactions within a firm and across its boundaries aimed at
transferring knowledge and information constitute the informal social networks within R&D,
marketing and other business units (Cross et al., 2002a; Allen et al. 2007).

These communications often cross firms, regional and national’s boundaries by improving firm’s
productivity and innovativeness (Cross and Parker, 2004). Then, a new competitive goal for managers
is to learn and understand the central nervous systems of organization and its functioning.

In his study, Allen et al. (2007) using social network analysis found that significantly, the informal
problem-solving network within ICI’s R&D function was found to differ significantly from the formal
structures put in place by the company to manage knowledge transfer. Instead, this study found that
technical personnel appear to collaborate most closely with those people in close organizational and
geographical proximity to them, rather than with colleagues located in other businesses or regions. It is
considered likely that such structures might be more effective and productive if their membership were
instead advised by social network analysis studies.

Such an approach would potentially reveal more fruitful collaborative relationships and areas where
Group wide collaborations may be nurtured and extended.

If the true extent and membership of an informal network is understood, then it may be supported and
nurtured to increase the wider effectiveness and innovatory capacity of the firm (Cross and Parker,
2004).

By the investigation of informal networks it is possible to identify critical personnel who may
otherwise go unrecognized. This includes both technology gatekeepers and boundary-spanning
individuals, but may also include staff who may be acting as bottlenecks to knowledge transfer
(Anklam, 2005).

Singh (2005) studied the role of interpersonal networks in determining knowledge diffusion patterns;
he used collaboration information for patents registered with the United States Patent and Trademark
Office (USPTO) to construct a rich longitudinal database of interpersonal relations among all
inventors recorded by USPTO since 1975.

Moreover, direct relationships fosters induce more trust, improving willingness of individuals to share
knowledge (Tsai and Ghoshal 1998, Levin and Cross 2004). The transmission of complex technical
knowledge increased by increasing the distance of the two individuals involved in the process. He says
that geography matters for knowledge diffusion, at least in part because interpersonal networks tend to
be regional in nature. Furthermore, a firm could learn more from its environment by encouraging its

employees to build collaborative links across regions or clusters.
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The success of alliances and joint ventures as a means for knowledge transfer also depends on
fostering close interpersonal ties between employees from the two sides, an argument consistent with
findings of Mowery et al. (1996), Rosenkopf and Almeida (2003), and Gomes-Casseres et al. (2005).
Tsai (2002) investigates the effectiveness of coordination mechanisms on knowledge sharing in intra-
organizational networks in various parts of the organization. It is argued that social interaction allows
individual units to accumulate social capital that can help them gain access to new knowledge or new
information and that the flows of information or knowledge through inter-unit networks require social
interaction to promote trust. The findings indicate that formal hierarchical structure, in the form of
centralization, has a significant negative effect on knowledge sharing. In contrast, informal lateral
relations, in the form of social interaction, have a significant positive effect on knowledge sharing.
Similarly, Hansen (2002) used survey data collected from business units of a multi-unit electronics
company and found centrality to be a key determinant of knowledge transfer difficulty, particularly

when the knowledge in question was tacit.
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7.14.1 Developing and recognizing Communities of practice

Communities of practice (CoP) represent a particular organization model enabling knowledge sharing
and creation.
This new model originates from social constructivist approaches to learning (see chapter 4.5.1, p.64)
and it consists of a group of workers that share information, insight, experience, and tools about an
area of common interest (Wenger, 1998). CoPs are:
"... a set of relations among persons, activity, and world, over time and
in relation with other tangential and overlapping Communities of
Practice." (Lave & Wenger, 1991, p98)
Communities of practice focus on group learning within functions or disciplines, sharing information
and insight, collaborating on common problems, stimulating new ideas (Wenger, 1998; McDermott,
1998).

“You are an engineer working on two projects within your business unit. These are demanding projects and you
give them your best. You respect your teammates and are accountable to your project managers. But when you
face a problem that stretches your knowledge, you turn to people like Jake, Sylvia, and Robert. Even though they
work on their own projects in other business units, they are your real colleagues. You all go back many years.
They understand the issues you face and will explore new ideas with you. And even Julie, who now works for one
of your suppliers, is only a phone call away. These are the people with whom you can discuss the latest
developments in the field and troubleshoot each other's most difficult design challenges. If only you had more
time for these kinds of interactions.” (Wenger, Systems Thinker, June 1998)

Or again:
“Communities of practice are everywhere. We all belong to a number of them-at work, at school, at home, in
our hobbies. Some have a name, some don't. We are core members of some and we belong to others more

peripherally (Wenger, Systems Thinker, June 1998).”

During problem solving, communities’ members reciprocally help each other, give advice, and

develop new methodologies for their area of investigation.
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Apparently, Communities of practice could be confused with informal network or formal group work.

In order to overcome this confusion Wenger and Snyder (2000) have described the characteristics that

distinguish each type of group that share knowledge.

capabilities; to build
and exchange
knowledge

identification with
the group's expertise

What's the Who belongs? What holds it How long does

purpose? together? it last?
Community of To develop Members who select | Passion, As long as there is
practice members' themselves commitment, and an interest in

maintaining the
group

information

Formal work To deliver a product | Everyone who Job requirements Until the next

group or service reports to the and common goals | reorganization
group's manager

Project team To accomplish a Employees assigned | The project's Until the project

task by senior milestones and has been

management goals completed

Informal To collect and pass | Friends and business | Mutual needs As long as people

network on business acquaintances have a reason to

connect

Figure 17. Characteristics of Communities of Practice, formal Work groups, teams, and informal networks.

Source: Wenger E.C., Snyder W.M., 2000.

Research on CoPs documented how workers with similar working or research interests often group
together within an organization (either physically, or increasingly in the case of widely distributed
firms, by making use of information technologies) to collaborate and share information and
experiences (Wenger, 1998; Hildreth et al., 2000; Orlikowski, 2002; Allen et al. 2007)

The main characteristics of these communities are the informality and spontaneity of its creation and
belonging; in fact there is no management or formal contracts between the members. They share their
time and efforts mainly for learning and increasing the knowledge on their domain, with the result of
improving their work applications.

Communities can be known and ‘instituzionalized’ by the formal organization (explicit) or on the
contrary be tacit, it is existing but it not known by the organization. Between these stages there are two

intermediary stages, which are: segmented and implicit community.

Explicit Segmented Implicit Tacit
The CoP exists and it | The CoP is not acted The CoP is not acted The CoP exists but the
is known by the but it is identified by but it could be if there’d | formal organization
formal organization the organization on the | be the relational and doesn’t know about it.
basis of specific interpersonal
indicators (or areas of communication
expertise) conditions.

Figure 18. Stages of a CoPs

The transition from one stage to another is possible but it implies the verification of certain conditions:

From tacit to explicit: through formalization processes such as the social network analysis;
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From implicit to tacit: through systems of communication enabling continuous interactions and the
development of relationships;

From implicit to explicit: through processes of codification (storytelling, workshop...) enabling the
emergence of the value of the Community and their recognition by the whole organization.

From segmented to explicit: it depends from the segnmentation criteria used.

Benefits of CoPs are different; Wenger (2002) found that knowledge of other’s knowledge can be
facilitated through Communities of Practice (Brown and Duguid, 1991, Collinson and Gregson, 2003,
Lesser et al., 2000, Liyanage et al., 1999, Powell, 1998, Seufert et al., 1999, Swan et al., 1999, Wenger
et al., 2002).

A CoP is a social group composed by employees that is charged of searching and organizing the tacit
knowledge produced within and across the firm in order to not lose it and everyone can have again
access to it.

Communities of practice mitigate the isolation of cross-functional teams, and provide information and
insight on tools, analyses, and approaches current in the discipline.

The community coordinators typically know who is working on what and who is expert in each topic
area. Managers at leading companies—such as IBM, Accenture, Procter & Gamble, Hewlett-Packard,
Xerox, and BP—are increasingly supporting these lateral networks and deriving substantial
organizational performance and innovation benefits (Wenger and Snyder, 2000).

Cross et al. (2006) show an other evidence of the benefits of a CoP in multinational firms like
Halliburton:

‘Consider Halliburton, one of the world’s largest providers of products and services to the petroleum and energy
industries. An industry leader in the knowledge management realm, Halliburton has regularly employed SNA in
many of its efforts to systematically build 19 communities of practice across a variety of business disciplines and
technical services. Halliburton did not implement these communities in an ad hoc fashion: senior management
demanded more than loosely defined or difficult to measure objectives such as “improved collaboration” or
“better knowledge sharing.” Rather, the community initiatives had to show measurable results directly linked to
financial performance. By applying targeted interventions based on SNA assessments, Halliburton has been able
to do just that across a number of communities. As an example, a global community of practice within a critical
business unit produced the following measurable results in one year:

= lowered customer dissatisfaction by 24 percent,

= reduced cost of poor quality by 66 percent,

= increased new product revenue by 22 percent, and

= improved operational productivity by 10 percent.’

Communities of practice can be also composed of members belonging to other business units or firms.

Inter-Units CoPs are generally created between departments of the EE:
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» Helping Communities (Wenger. McDermott, and Snyder, 2000): for example, Schlumberger’s
technical communities, composed of scientists and engineers, post requests for help or ideas
on a customized, threaded discussion.

» Cross-Functional communities for learning (McDermott, 1998): for example, Shell’s
deepwater division, in order to share learning, has hold regular informal meetings among
learning community members.

» Innovative communities of practice (Creation & Brainstorming): for example, Unilever

international manufacturer of leading brands in foods, home care and personal care.

The inter-organizational communities of practice play also an important role in the interaction between
the EE and its strategic actors of the network. The interdependence occurring between the EE and its
partners have pushed multinationals in creating inter-organizational communities of practice for
improving collaboration, sharing of knowledge, and innovation. In fact, for innovation, there must be
exchange of ideas and insights through trusted relationships, which depend on knowing the persons
with whom collaborate effectively.

The inter-organizational communities of practice are therefore used for both exploitation and
exploration purposes. According to the organizational level of the EE model, the CoPs are different
and have different functions according to the relationship needed among the EE and its partners.
Following are some examples communities of practice that are created to support collaboration and
innovation in the EE.

CoPs (Wenger, 2002; McDermott and Snyder, 2000) focus also on developing, validating, and
disseminating best practices. For example, Ford Motor Company’s best-practice replication (BPR)
process includes a structure for operators and engineers to describe a new practice and its value then
distribute and seriously review them in each of Ford’s 150 manufacturing plants worldwide.

The Knowledge-Stewarding Communities (Wenger, 2002; McDermott, and Snyder, 2000) which main
intent is to organize, upgrade, and distribute the knowledge that their members use every day. For
example, Cap Gemini Ernst & Young estimates that they have 1.2 million documents in their general,
unfiltered repositories; 875,000 documents in their discussion databases; and 50,000 documents in
comprehensive packs of materials on specific topics. The primary focus of their 150 communities is to
find, organize, and distribute this information throughout the organization.

Inter-firm CoP are also aimed at increasing innovation rate. For example, Chrysler connects 240 world
experts from many different parts to encourage engineers to be innovative and provides a channel for
their ideas to be realized in new or improved products.

A CoP can be created also for solving problems and share ideas. The intent of helping communities is
to make peer-to-peer connections among colleagues. For example, IBM’s system consultants develop
proposals on large systems for clients around the world. IBM developed a website that contains an

edited and organized proposal developed by other consultants.
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Communit Communit : .
Company y y Role in the enterprise
name role
Connects world experts to encourage
Innovation engineers to be innovative and provides
DaimlerChrysler | The Tech Clubs communities of a channel for their ideas to be realized in
Practice new or improved products.
Cross-Functional
Shell D.ee'p\.}vater communltles/ Share learning
Division Learning
Communities
Apple Digital Collaboration and Offers a resource center open to fagulty,
.. academic leaders, and other education
Apple Campus communities of . o .
. professionals in higher education
Exchange practice T
Institutions.
The Knowledge Inter- For collaboration and learning within a
World Bank Bank’s Thematic | governmental network of other bodies dedicated to
Groups communities development.
best-practice The best-practice | Focus on developing, validating, and
Ford Motor S T . L . .
replication (BPR) | communities disseminating specific practices.
Knowledge- To organize, upgrade, and distribute the
Ernst & Young Stewarding
it knowledge that members use every day.
Communities
Schlumberger: Post requests for help or
ideas on a customized, threaded
. discussion.
Schlumberger/ Helping ] .
IBM/ Toyota Communities IBM: to make peer-to-peer connections
among colleagues.
Toyota: helping people to improve the
quality of life in their communities.
Innovative
. communities of Innovative manufacturer in foods, home
Unilever . .
practice (Creation | care and personal care
& Brainstorming)
Enterprlsg Server Aggregation To collaborate with complete
Intel Acceleration -, . . .
Alliance communities confidence to provide reliable solutions.

Table 6. Evidence of the role of CoP in Multinational Organization

By identifying the potential employees that can compose a community of practice it is important to

analyse the knowledge sharing network of the business units involved in the process.

Social network analysis (SNA) has been demonstrated of being a valid tool in recognizing

communities of practice (Cross et al., 2006). SNA enables to uncover the key members of the

community as well as assess overall wealth in terms of connectivity. This technique is useful in

determining the most central people within a unit or a group and by identifying the ego-centric

network of every worker.

This information will result interesting also for mapping the actual network of relationship present

within and across the platforms. For this purpose, the selection of the employees belonging to the two
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different business units considered in the present analysis is particularly well-suited for those actors

more frequently involved in the processes of knowledge sharing.

7.15 Knowledge codification

Ruggles (1997) and Davenport and Prusak (1998) view codification as the primary vehicle by which
knowledge becomes ‘portable’, ‘re-usable’ or ‘transferable’ within the organisation. Knowledge that

has not been codified is more difficult to transfer than codified knowledge (Zander and Kogut 1995)

7.16 Individual commitment

In their study, Van der Bej et al. (2003) identified 17 potential facilitators of the knowledge
dissemination in new product development. Results indicated that individual commitment to the firm
is very important to facilitate knowledge dissemination as well as organizational crises and risk-taking
behavior. Individual commitment was found to have the greatest impact on the level of knowledge

dissemination, followed by organizational crisis and risk-taking behavior.

7.17 Hierarchy

Hierarchy is argued to be beneficial on the one hand because it avoids knowledge transfer by
exercising authority and directing the actions of others (Conner and Prahalad 1996, Demsetz 1988),
and on the other hand because it facilitates knowledge transfer through established communication

codes, shared languages, and routines (Grant 1996; Kogut and Zander 1992, 1996; Monteverde 1995).

7.18 Culture of the company

Davenport and Prusak (1998) identify other inhibitors to knowledge sharing related to the culture of
the company such as intolerance for mistakes or need for help, lack of time and meeting places. These
inhibitors can be solved through accept and reward creative errors and collaboration and avoid the loss

of status of people that don’t know everything.
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8. Measuring knowledge sharing effectiveness

8.1 Best practice transfer

‘One of the most prevalent and effective practical manifestations of organizational learning is the so-
called transfer of knowledge and best practices within the firm’ (O’Dell, Grayson, & Essaides, 1998:
224). Upon discovering differences in the performance of similar units, firms multiply attempts to
leverage existing knowledge through transfers of best practice.

Transfers of best practice are seen as dyadic exchanges of organizational knowledge between a source
and a recipient unit in which the characteristics of the source and the recipient both matter.

The expression transfer of best practice inside the firm connotes the replication of a superior internal
practice within the organization that provides better results than any known alternatives. Practice
refers to the organization’s routine use of knowledge. The word “transfer” is used—instead of
“diffusion”—to emphasize that the movement of knowledge within the organization is a distinct
experience, not a gradual process of dissemination. The transfer of best practices provides a propitious

setting to observe transfers of knowledge within organizations.” (Szulanski, 2000:16-17)
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9. Methodology

9.1 Ontology of the study

In the present study we are going to adopted different techniques of analysis, quantitative (multivariate
data analysis), qualitative (interviews with top manager, case study) and mixed (social netowork
analysis).

The constructs and variables in the analysis were identified through the analysis of the
multidisciplinary literature on knowledge management and specifically on knowledge sharing.
Moreover, informal field in-depth interviews helped us in reducing the number of factors to take into
account.

Questionnaire, statistics (mean, mode, median, standard deviation, and variance) and multivariate data
analysis (factor analysis and multiple regression analysis) belong to the quantitative techniques of
analysis and were employed in order to understand which dimensions and variables among the three
considered for the present analysis (such as organizational, technological and social) were strong
predictors of knowledge sharing effectiveness.

One of the barriers to knowledge sharing was related to the effectiveness of the historical knowledge
retrieval and reuse. Hence, we decided to analyze, through case study, a process that clearly
emphasezed the impact of this problematic on product development performance.

Finally, in order to solve this problem we advise Elasis on the possibility to create community of
practice in order to collect all the information and knowledge present within the firm, to codify it
according to a shared terminology, to make it easier to retrieve in knowledge management systems and
to search and disseminate best practices. Thus, one of the functions of these informal groups is to
identify tacit knowledge and archive it in a way that is easily retrievable and accessible.

For mapping the potential member sof a CoP, we adopted social network analysis, as it was found in
literature as the most suited tool for indentifying informal communities and knowledge sharing
networks (Cross et al., 2006).

Data for social network analysis were consistent with our goal of creating the knowledge sharing map
of the company, which is also useful for locating barriers to knowledge sharing.

The incoherence from the ontological point of view is evident, as we have adopted both quantitative
and qualitative methods that imply different approaches to problems and different views of the world.
However, it seemed that a statistical analysis whether accompanied by a qualitative research could
deepen our knowledge on how knowledge flows within the two strategic business units considered in
the present analysis and also for furnish a practical and viable solution to the same problems
identified.

In fact, the present study is not only limited in identifying a problem or its weight in knowledge

sharing process, rather it provides a viable and easy solution to such problems.
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9.2 Case Study analysis

Case studies are used for many purposes, e.g. to provide a description, to test a theory or to generate a
theory. Case studies can be exploratory, descriptive, explanatory or confirmatory, they can consist of
one (single case study) or several cases (multiple-case study) and they can be based on qualitative or
quantitative data collection. Usually, they combine several data collection methods. Actually, a major
strength of the case study method is the opportunity to use many sources of evidence (data
triangulation), and many data collection methods (methodological triangulation). Multiple sources of
evidence and multiple methods provide a better validity for the findings. (Eisenhardt, 1989; Jick,
1979; Robson, 1997; Yin, 1994)

‘We used purposeful sampling for choosing the cases, which means selecting information-rich cases
for in-depth study (Patton, 2002). Information-rich cases are those from which we can learn a lot about
the issues that are important to the purpose of our research. From that kind of cases we can get in-
depth understanding of a phenomenon rather than empirical generalizations. Patton (2002) presents
fifteen different strategies for purposefully selecting information-rich cases. Our sampling strategy is
closest to a strategy that Patton calls “intensity sampling”, which according to him means choosing
cases that “manifest the phenomenon of interest intensely”. In other words, it means searching for
cases that are rich examples of the studied phenomenon, but are not extreme or highly unusual cases.
This strategy was used for selecting our case study.

Multiple case study have not to be confused with sampling logic where a selection is made out of a
population, as a matter of fact this type of sample selection is improper in a case study. Each
individual case study consists of a “whole” study, in which facts are gathered from various sources
and conclusions drawn on those facts. Yin (1993) presented Giddens’ view that considered case
methodology “microscopic” because it “lacked a sufficient number” of cases. Hamel (1993) and Yin
(1984, 1993, 1994) forcefully argued that the relative size of the sample whether 2, 10, or 100 cases
are used, does not transform a multiple case into a macroscopic study. The goal of the study should
establish the parameters, and then should be applied to all research. In this way, even a single case
could be considered acceptable, provided it met the established objective. Construct validity is
especially problematic in case study research. It has been a source of criticism because of potential
investigator subjectivity. Yin (1994) proposed three remedies to counteract this: using multiple
sources of evidence, establishing a chain of evidence, and having a draft case study report reviewed by
key informants. To overlook subjectivity, we will adopt the ethnographic observation and we used

knowledge sharing barriers proposed in literature.
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9.3 Elasis S.c.p.a.

ELASIS S.c.p.a. is an enterprise of the Fiat Auto Group and it focuses on Basic Research and
advanced engineering in the automotive sector. This enterprise account for more than 800 employees,
the majority has graduated, and is one of the most important private Research Centers in Europe.

Working with ELASIS are researchers of new ideas, solutions experimenters and skills developers- for
a total of over 800 staff, with an average age of just over 35 and a very high-level educational

background.

B 15t Level Graduates
B 2nd Level Graduates

[0 School Leaving Cerfificate
| Others

IT%

56%

Figure 19. Education Level in Elasis

Set up in 1988 by the Fiat Group as a company dedicated to research work in the framework of
development programs for Southern Italy, Elasis has grown into a highly specialized research centre
whose work addresses technological innovation, complete Vehicle development, mobility and its
environmental impact, and traffic safety. As a partner of the Fiat Group, knowledge should be more
likely to transfer between establishments that are owned by the same parent organization than across
independent organizations (Darr et al. 1995, Baum and Ingram 1998).

The Centre has two sites, one in Pomigliano d’Arco and one Lecce, both located in Southern Italy, and
is provided with sophisticated computer-aided design and calculation tools and advanced physical and
virtual testing equipment which are based on an ability to develop and manage information systems
that puts Elasis in the front ranks of the world’s R&D centers. As it is possible to see one of the
characteristics highlighted by the manager of the firm is the presence of advanced CAD and virtual
testing equipment, showing immediately a strong focus on advanced technologies for performing its
task.

At Elasis, work on engines and transmissions is carried out as part of FPT, which is Fiat Powertrain
Technologies’ development projects.

ELASIS today is trying to use its analysis and design know-how in new sectors (e.g. farm and earth-
moving machinery, trade Vehicles, rail transport) and in new fields of application (e.g. urban
environment, road network and territorial development systems analysis). Furthermore, it develops a
collaboration network with universities and research institutes for the deepening and continually

updating knowledge in its areas of interest. The firm has extended its area of interest, accepting the
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complexity of the product, which has to satisfy new needs and respect new rules, such as from product
innovation to “mobility system” analysis, from process innovation to territorial development
dynamics.

In fact in 2007, Elasis continued to pursue its strategic objectives for forging new links in the
research/innovation system’s value chain and of promoting local development. In pursuing this
objective, Elasis worked within consortia including universities and private institutions in basic
research and training, continuing to sharpen its focus on the issues related to mobility and its
environmental impact.

In addition, Elasis cooperated with the Naples Employers’ Association and chambers of commerce in
Southern Italy to help the area’s small and medium enterprises make the most of their skills.

During the year 2007, significant achievements were made in the following areas:

0 Innovative methods for products and processes. New methods for the Fiat Group companies’
products and processes were developed using a synergistic approach whose goal is to reduce time
to market and build design and product quality. Research focused on numerical modeling methods
for products and manufacturing facilities, simulation of product performance, and automated
testing.

In numerical product modeling, parametric models (archetypes) of body shell systems were
developed which make it possible to reduce the modeling and revision time required, and are also
an effective means of conserving corporate know-how. New virtual reality methods were also
developed that enable researchers to assess the appearance, functional aspects and perceived
quality of new car interiors and exteriors in a realistic environment.

In virtual simulation of product performance, the methods used to simulate aerodynamic,
ergonomics and biomechanical performance were extended and improved. As part of its work to
improve Vehicle service, Elasis developed an inter-sectorial method for analyzing maintainability
and generating service documentation that will help determine optimal disassembly sequences and
improve the quality of repair manuals and owner’s handbooks.

In the area of processing methods, Elasis continued its work with virtual manufacturing,
developing methods and tools for ergonomic analysis and for optimizing workstations in a virtual

environment.

[1 Vehicle research. Vehicle research work concentrated on the Alfa 8 C (C is for Competition)
project and development of the new Fiat Fiorino. In developing the Alfa 8 C Elasis followed up on
the experience it gained in building the prototype for this car in 2004. To streamline the
development process, Elasis employed a virtual approach. Elasis also introduced innovative

steel/carbon fiber body shell technologies. For the new Fiat Fiorino, Elasis worked together with
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Tofas to develop body shell systems, closure panels, interior and exterior trim, wiring, body

computer, and body packaging.

"1 Electronic control systems. Together with the Centro Ricerche Fiat, Elasis developed a drive ability
simulation method that allows for an evaluation of a Vehicle’s handling performance during the
manoeuvres called for by Fiat test standards. Hardware-In-the-Loop systems were developed
together with automated procedures for testing the self-diagnostics software used in electronic
engine management, ABS and ESP system control units. For Magneti Marelli Electronic Systems,
Elasis validated the software for a number of body computers. For the Ferrari Manufacturing
Division (Gestione Industriale), Elasis updated the Hardware-In-the-Loop Vehicle dynamics
simulator used to test the electronic control unit for the Delphi Magneride active suspension
system based on innovative dampening fluids. Elasis also provided support in developing the
control system for the new dual clutch transmission. For CNH, the centre continued in 2007 to
provide support in validating the control software for the CVT transmission featured on the Cobra
tractor, and began development of a simulator for CNH which will be used to validate the electro-

hydraulic drive control system on the equipment maker’s Grader Vehicle.

[1 Fire engines. Elasis assisted in production startup for the FIRE T-Jet engine and in the launch of the
Bravo 150 HP T-Jet, Grande Punto 120 HP T-Jet and 120 HP Linea cars. For the T-Jet power
plant, Fiat Group Automobiles’ first application of the downsizing concept, Elasis developed the
initial concept and was also responsible for design and testing. This engine served as the basis for
developing the high-power 180 HP, 270 Nm version for the Punto Abarth Esseesse. Development
and product engineering work was also completed on the Fire 8 and 16 valve versions for the Fiat
500, Fiat Group Automobiles’ first application to comply with Euro 5 emissions regulations.
Development and product engineering work is now under way on naturally aspirated and
turbocharged version of the new 1.4 liter Multiair engine, which uses an innovative intake valve
control technology to improve performance and fuel economy. In addition, Elasis is working
together with the ‘Centro Ricerche Fiat’ in developing and validating the two-cylinder spark

ignition engine, as well as in product engineering for this unit.

9.3.1 Know-how areas

Elasis is structured in processes and it is subdivided in 7 business lines, such as :

1.1 Technologies,

1.2 Vehicle,

1.3 Motor propulsion;

1.4 Methodologies for New Product Development;
1.5 Control Systems;

1.6 Mobility and on the road safety;

1.7 Information & Communication Technology
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The activities and sub-activities related to these business lines are:
1) ADVANCED DESIGN FROM BLANK SHEET TO FINISHED GOODS
Product concept

e Concept selection
e Trade-off performances, costs, product manufacturability
e Concept definition

System integration

e Supporting structure (loading platform, chassis-body, mobile parts)
e System for Vehicle dynamics (Vehicle and motor suspensions, brakes)
e Electric and electronic systems (electric structure, control system and infotainment)

Skills integration

e Engineering product (design, virtual testing, physical testing)
e Process engineering

2) VEHICLE
(research and development of Vehicle system, design and production engineering of finished

Vehicles)

Integrated design

Digital mock-up of the Vehicle and its system

Design of chassis-body and mobile parts

Design of various systems and mechanical components

Electric structure, power system dimensioning and check-up of energy balance
Interiors and external trim

Test and verification

Virtual ergonomics

Systems and Vehicle components structural characterization
Anticipatory check of components and systems overworking
Elastomeric and kinematic check

Handling and NVH check

Aerodynamic check and HVAC

Reliability check-up

Bench trial

Functional characterization of the systems and bench Vehicle elements
Overworking of systems and bench Vehicle components (crash strain test)
Dimensional survey of systems and Vehicle components

Anechoic and reverberating room for acoustic characterization (NVH)
EMC room for the confirmation of electromagnetic compatibility

Reverse engineering of Vehicle systems
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Road test

e Reliability test of Vehicle on the road
e Objective and subjective characterization on the road of Vehicle behaviour
e Setup of Vehicle aimed towards the tune-up during the development

3) POWERTRAIN

(design, development and industrialization of inside combustion engines and drive systems)

Engines and Drives

e Design (solid modeling; digital mock-up, analysis of tolerance under standard running)

e Computation (thermo-dynamic fluid, thermo-structural, dynamic, hydraulic)

e Engines test (performances development, consumption, emissions, functionality, reliability,
components qualification, application to the Vehicle)

e Drive test (reliability of the whole gear, reliability of the synchronizers and inside controls,
objective and subjective evaluation of gear controls and clutch behaviour,
remarks on gear performance)

e Components test (stable fluxing during induction and exhaust phases, characterization of both
engine and components frictions, water circuit, fuel supply equipment)

e UnitMotor application (with manual or automatic gears): calibration, integration, running of
possible anomalies, support to the plants)

e NVH : vibro-acoustic development of a power unit and its components (calculated mock-up and
monitoring on performances in action); characterization and study of problems
concerning coupled or uncoupled drives of the heat engine (gear rattle, gear
whine, shift lever vibrations).

Power unit control systems

Specification of system requirements in terms of:

expected performance of the system;

single component requirements

HW & SW requirements

Observance of reference rules (FIAT Regulations, emission rules, interfacing specifications,
electro-magnetic compatibility, etc.)

Design of various control algorithms

e Test and confirmation of the control system through prototyping techniques, power unit mock-up

(example HH), test on the bench and in the car
e Product quality in action for technicalities related to Elvis and ICS perimeter

Engine systems

e Formulation and designing of Cooling, Exhaust, Feed and Intake Systems depending on the
technical specifications of an engine

e Realization of computational models 1D/3D and systems performance forecasting

e Prediction of thermal maps and air flows in the motor housing depending on the thermal power
produced by the power unit and other components

e Numerical/experimental analysis of full hot-end (mani-fold, catalyst, particulate filter)

e Experimental characterization of water line completed with pressure and capacity measures
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4) PROCESS ENGINEERING

(Development of full industrial processes with a high level of efficiency, quality and

technological innovation)

Process design

Evaluation of style models in terms of manufacturability and inexpensiveness

Formulation and definition of process archetypes

Simulation of production process and workstation ergonomics

Evaluation of necessary costs and investments for the production (for the unit and for each
component)

Formulation of the pre-method for production process

Process engineering

Definition of the method

Identification of work tools

Virtual simulation of ergonomics for each position
Production start and process certification

5) RESEARCH, DEVELOPMENT AND EXPERIMENTAL TESTING ON VEHICLES TO BE

BUILT

R&D

e Product research

e Design engineering of control hydraulic systems

e Electric/electronic systems and integration architecture of Vehicles
e Simulation and theoretical verification of models

e Prototyping

Testing

Tests on power transmission and control systems
Verification of hydraulic and electro-hydraulic systems
Tests and measures of large welded units

Fatigue test and vibrations

Climatic test

Analysis and mock-up noise and vibrations
Performance test and check

Acquisition and processing of experimental data
Product certification (Car instructions)

6) MOBILITY AND ROAD SAFETY

New technology applied to mobility and systems supporting a decision on the subject of traffic and
transport:
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Mathematical models

Evaluation of mobility demand and supply (and their interaction)

Modeling of the process of goods distribution to optimize routes, loading and staff)
Mock-up of air and acoustic pollution

Evaluation of traffic impact on urban environment quality

Telematics applied to the traffic

Info and reporting systems for traffic data management

New type of traffic sensors

New techniques concerning traffic forecast

New control technology on crossings (adaptive control system on traffic lights)

Road safety

Multidisciplinary analysis of road accidents

Creation of data bank regarding accidents incidence and its outcomes

Settlement of the procedures for the reckon of statistical markers

Settlement of the procedures for spot and the map of the accidents

Development of methods evaluating the efficiency of different devices in terms of safety
Training for remarks, monitoring and analysis of accidents incidence

139



10. Empirical Research

10.1 Pre-test phase

A questionnaire containing all the potential factors identified in literature as potential barriers (or
facilitators) to knowledge sharing was built.

However, this questionnaire resulted too long and in order to reduce the risk of a high percentage of
returns of non-finished questionnaires, we decided to reduce the variables considered in the present
analysis. In doing so, we decide to conduct 6 in-depth interviews with R&D managers, responsible of
the business unit, project manager and other professionals.

The field research was designed to reduce the number of potential factors and select the most
important ones in the eyes of the interviewees.

The standard format of the structured open-response interview was used. This is based on an interview
schedule which is in format rather like the structured interview, with questions included in a set of
order. However, many questions were flexibility adapted to the responses of the interviewees.
Managers were asked to rank the variables indentified previously in the literature according to their
experience and judgment.

Finally, a conceptual model composed by three independent and one dependent variable emerged.
Each independent variable presents a list of variables (called also items or factors), partly identified in
the literature and partly extrapolated from the analysis of the current situation in Elasis.

The resulting variables are present in the conceptual model below.

Several researchers have recommended triangulating qualitative methods with quantitative ones to
ensure that the richness afforded by qualitative methods is supported by quantitative analysis (Gable,
1994, Markus, 1994). Then, interviews were combined with a questionnaire. The questionnaire was
administered in order to understand whether there is one construct that predicts more strongly than
others the effectiveness of knowledge sharing in Elasis. Moreover, we want to determine which
factor/variable among the constructs considered, has the strongest prediction value. For this purpose
we have chosen the questionnaire for acquiring data and multivariate data analysis for analyzing these

data.
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Figure 20. Preliminary Conceptual Model
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10.2 Conceptualization of the constructs

The table below show the definition of each variable used in the analysis with the reference of the

author that have already used and measured it in previous studies.

In some case these variables will be measured adopting questions already developed and validated in

literature (Stone, 1978). Nevertheless, new questions will be developed according to the definitions

and meaning given by the authors to the construct/variable.

Table 7. Constructs, variables and authors of the research

Dimensions

Variable/Constructs

Authors

Organizational
factors

Knowledge Sharing Routines

Nelson and Winter, 1982; Dyer and
Nobeoka, 2000

Individual Incentives

Leonard-Barton & Deschamps, 1988;
Davenport and Prusak 1998

Group Incentives (joint reward
system)

Griffin and Hauser, 1996, Leenders and
Wierenga, 2002

Cross-Boundary Knowledge
Sharing

Fragmentation

Formal Organizational Structures

Leonard Barthon 1998; Daft, 2004; Bryan
and Joyce, 2005; Brown and Duguid, 2001;
Allen et al. 2007

Distance Pelz and Andrews 1966, Mintzberg 1973,
and Allen 1977; Katz R. and Allen, T. J.
1983; De Meyer and Mizushima,1989; De
Meyer, 1983, 1991...

Mobility Griffin and Hauser 1996; Keys and Miller

1984; Parry and Song 1993; Saxenian 1994,
Moenaert et al. 1994 Almeida and Kogut
1999, Rosenkopf and Almeida 2003; Song
et- al. 2003

Technological factors

KMS effectiveness

Knowledge Accessibility

Nelson, 2005

Knowledge quality

Knowledge Format

Ryan et al. 2005

Knowledge quality

Knowledge accuracy and reuse

Ryan et al. 2005

KMS effectiveness

Knowledge Integration

Nelson, 2005

KMS effectiveness

Response time

Nelson, 2005

KMS effectiveness

Search functionalities

Nelson, 2005

effectiveness
Social Factors
Socialization Nonaka and Takeuchi, 1994, 1995
Mutual help ..
Trust Szulanski et al. 2004, Andrews and Delahay

2000, Penley and Hawkins 1985, Tsai and
Ghoshal 1998, Zand 1972; Dyer and
Nobeoka 2000; McEvily et al. 2003; Levin
and Cross, 2004

Communication effectiveness
(frequency, direction, informality,

Allen, 1970; Allen et al. 1979; Katz and
Tushman, 1979; Myers and Marquis, 1969;
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many —to-many communications Robertson et al., 1972; Tushman, 1977,
frequency) Utterback, 1974...

10.3 Sampling decisions

We decided to take into account two business lines within Elasis for comparative purposes. Vehicle
and Information & Communication Technology (ICT) business lines were asked to participate to the
study. We asked to involve other business lines but our request was refused for reasons of time and
difficulties in contacting the responsible of the other business lines. The research started within the
business line ICT, contacting the other business line and asking to the responsible their involvement
for the study was not easy.

These business units appeared to play a key-role in new product development, as the first directly
create and manage the knowledge for Vehicle development, whereas the second define and develop
the methodologies and the applications for knowledge archival and sharing.

The sample was quantitatively composed of 200 among employees of the two different business units,
(Vehicle and ICT). Only 52 questionnaires were returned, 2 were excluded because they were not
correctly filled, accounting for a return rate of 25%.

In total, 28 workers belonging to the Vehicle business units and 22 belonging to ICT participated to
the study.

Respondents were selected for participating to the study with an attempt to concentrate on the
Business Units that have the strongest impact on product development. In order to ensure the
appropriateness of participants, the sample was selected along purposive lines with an attempt to
concentrate on different roles within each Business Unit.

Respondents were solicited through means of personal contact in the first instance; however,

snowballing was also used to expand the sample and generate additional contacts.

10.4 Questionnaire Administration

The questionnaire was administered via e-mail as a Word attachment, which took 15-18 minutes to
complete. Of the targeted 62 individuals, 52 responses were received, 2 were excluded because not
filled correctly. The 50 responses represented a response rate of 88%.

In order to elicit honest answer from employees, we assured that their answer will not damage them or
other employees and that their immediate colleagues will not access to the responses. Moreover,
anonymous responses were guaranteed nominating an external responsible for questionnaires

collections.
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As we have said, we have used the technique of the questionnaire in order to investigate the
mechanisms blocking/facilitating knowledge transfer within the firm and between the firm and other
external firms (suppliers, strategic alliances, research centers and universities).

We have subdivided the questionnaire in 5 parts, distinguished as follows:

1st part dedicated to personal information such as age, position, years of work in Elasis, years
occupying the position;

2" part dedicated to organizational factors such as Knowledge Sharing Routines, employees’
relocation frequency...;

3" part dedicated to social factors such as socialization, trust...;

4™ part dedicated to technological factors such as KMS effectiveness (knowledge format, knowledge
retrieval, search functionalities effectiveness...)

5" part dedicated to knowledge sharing performance measures such as best practice sharing,
knowledge completeness for their work and so on.

6" part dedicated to new product development performance measures, such as time, efficiency,

effectiveness.

After the questionnaire data were analyzed and short interviews were adopted for validating results.
The items in the questionnaire were selected from the analysis of the literature on knowledge sharing
in international journals.

The questionnaire then was tested in the research center and later within the firm. After this test with
manager and employees of the firm, some items were excluded from the present analysis as it was
found that they did not fit with the case study or that they were not consistent with the situation in
Elasis.

Finally, SPSS 15.0 software was used for analyzing the answers.

10.5 Sample profile

Respondent’s average age of the sample perfectly represent the average age within the firm which is
just over 35. The respondents were not equally distributed among both genders and the majorities
among them was male, but this did not affect the validity of the results, as the percentage of female
within the firm is very low.

As we can see from the table 1, only 3 on 50 respondents are female (6%).
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SEX Cumulative
Frequency Percent Valid Percent Percent
Valid d 3 6,0 6,0 6,0
u 47 94,0 94,0 100,0
Total 50 100,0 100,0

Socio-demographic data include also participant’s age. The enterprise has a very young age range, the
sample perfectly represent this situation, while the majority of respondents range from 26 to 34 years

old (34%) and between 36 and 45 years old (56%), cumulatively representing 90% of the age cohorts

of the toal sample.

Cumulative
AGE Frequency | Percent | Valid Percent Percent
Valid ~ 26-35 17 34,0 34,0 34,0
36-45 28 56,0 56,0 90,0
46-54 5 10,0 10,0 100,0
Total 50 100,0 100,0

eta

W 26-35
[ 36-45
[ 46-54

The nationality of respondents is exclusively Italian (100%).

We asked also the years of work experience within the firm. This question was aimed at monitor the
experience and the knowledge of the firm and of its problems of respondents. A high percentage of
respondents with low years of experience within Elasis could have biased the results.

On the contrary, we found that the majority of people composing the sample have been working in
Elasis from 5 -10 years (40%) or from more than 15 years (40%).

The fact of having a sample composed by people that know very well the reality of the enterprise is

certainly a good indicator of the accuracy of the estimates.
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YEARS OF Cumulative

WORK Frequency | Percent | Valid Percent Percent

Valid <5 3 6,0 6,0 6,0
>15 20 40,0 40,0 46,0
10-15 7 14,0 14,0 60,0
5-10 20 40,0 40,0 100,0
Total 50 100,0 100,0

anni_lavoro

-
Ml >15
[J1o01s
W s5-10

For what concerns the occupation, we

have found the sample is very

heterogeneous.
The majority of respondents are
(9 accounting for 18%,

chiefs (5

designers
progettista),  project
accounting for 10%), project managers
(4 accounting for 8%), responsibles of

the SBU (4 accounting for 8 %),

responsibles of design’ components (4 accounting for 8%). Then, we have some Responsible of SBU

(3 accounting for 6%) some system’s analysts (3 accounting for 6%), Cae analysis (2, 4%), non

respondents(5, 10%).
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Cumulative
ACTUAL POSITION Frequency Percent Valid Percent Percent
Valid  Analista Cae 2 4,0 4,0 4,0
Analista di Sistemi 3 6,0 6,0 10,0
Programmer 1 2,0 2,0 12,0
Application Engineer 1 2,0 2,0 14,0
Support and Development
1 2,0 2,0 16,0
Impiegato 1 2,0 2,0 18,0
Non Risp. 5 10,0 10,0 28,0
Designer 9 18,0 18,0 46,0
Project Chief 5 10,0 10,0 56,0
Project Manager 4 8,0 8,0 64,0
Quadro (administrative 1 20 20 66.0
task) ' ' '
Resp. Area project
development 1 2,0 2.0 68,0
Resp. Department 3 6,0 6,0 74,0
Resp. Design 4 8,0 8,0 82,0
Resp. Verifiche Virtuali
Ergonomia 1 2,0 2,0 84,0
Resp. Unita Org. 4 8,0 8,0 92,0
Team Leader 2 4,0 4.0 96,0




Tecnico Verifica Progetto
Total

4,0
100,0

4,0
100,0

100,0

50

posizione_attuale

M Analista Cae

[ Analista di Sistemi

|:| Analista Programmatore

[ ] Application Engineer

D Attivita di Sviluppo e
Supporto

[ impiegato

[ Non Risp.

[ Progettista

[ Project Chief

- Project Manager

- Quadro. ict

[] Resp. Dipartimento

[ Resp. Progettazione

[ Resp. Unita Org.

- Resp. verifiche virtuali
ergonomia

- Resp.Unita Org.

W Team Leader

|:| Tecnico Verifica Progetto

Then we asked from how long the respondents occupied their position; here the highest percentage is
shared between those who occupy their position from less than 5 years (25 accounting for 50%), and

thosee who occupy it from 5-10 years (15 respondents, accounting for 30 %).

YEARS

OCCUPYING Cumulative

THE POSITION | Frequency Percent Valid Percent Percent

Valid N.R. 2 4,0 4,0 4,0
<5 25 50,0 50,0 54,0
>15 1 2,0 2,0 56,0
10-15 7 14,0 14,0 70,0
5-10 15 30,0 30,0 100,0
Total 50 100,0 100,0

anni_posizione

M <s
O>15
M 10-15

Os-10
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10.6 Statistical Analysis

This part of the research is dedicated to the analysis of statistical results for each construct and
variable considered in the present analysis. The variable identified in literature and considered for the
present analysis will be first described. Then, for each business unit, we will analyze the percentage,
mean, mode, std. deviation, variance for each variable (knowledge sharing routines, communication
effectiveness...) and constructs (organizational, technological and social mechanisims). Finally, we
will see the whole performance of both business units, comparing the data.

Results will be commented and compared in order to highlight the presence of significant indicators.

10.7 Organizational Mechanisms

The organizational mechanisms comprise the second part of the questionannire and include the

following constructs:

Dimension Constructs Number of Items
Organizationa| Knowledge Sharing Routines 2
factors

Cross-Boundary Knowledge 2
Sharing

Individual Incentives 1
Group Incentives (joint reward 1
system)

Fragmentation 2
Formal Organizational Structures 4
Distance 1
Mobility 1

10.7.1 Knowledge Sharing Routines

Results show clearly that many employees don’t recognize the presence of internal Knowledge
Sharing Routines for feedback sharing. In fact, 54 % of employees declare the absence of these kinds
of mechanisms against a 32% that manifest an opposite opinion (Mean=2.72).

For what concerns Internal Knowledge Sharing Routines, there is not a great difference among both
business lines, both confirm the scarce awareness of these stystems; it is important to note that the
business line ICT disagree stronger than the business line Vehicle about the presence of knowldgfe

sharing routines (Mean ICT=2.54, Vehicle=2.85).
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Comparison Table

Overall Vehicle ICT|
N Valid 50 28 22
Missing 0 0 0
Mean 2.72 2.85 2.54
Median 2.0000 3.0000 2.0000
Mode| 2.00 2.00 2.00
Std. 1.16128 1.26825 1.01076
Deviation,
Variance 1.34857 1.60847 1.02165
Overall
Frequency| Percent Valid| Cumulativ|
Percent| e Percent
Valid 1.00] 6 12.0 12.0 12.0
2.00 21 42.0 42.0 54.0
3.00 7 14.0 14.0 68.0
4.00 13 26.0 26.0 94.0
5.00 3 6.0 6.0 100.0
Total 50 100.0 100.0
Vehicle
Frequency| Percent Valid| Cumulativ|
Percent| e Percent
Valid 1.00] 4 14.3 14.3 14.3
2.00 9 32.1 32.1 46.4
3.00 5 17.9 17.9 64.3
4.00 7| 25.0 25.0 89.3
5.00 3 10.7] 10.7] 100.0
Total 28 100.0 100.0
ICT
Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00] 2 9.1 9.1 9.1
2.00 12 54.5 54.5 63.6
3.00 2 9.1 9.1 72.7
4.00 6 27.3 27.3 100.0
Total 22 100.0 100.0

10.7.2 Cross-Boundary Knowledge Sharing

For external routines there is not a clear indication from statistics (Mean=3.16), even if median (=4)
and mode (=4) confirm the presence of external Knowledge Sharing Routines. From interviews, we
realized external Knowledge Sharing Routines are present, but they are not very frequent and involve
only a small group of employees. Here there is big difference between the two business line; in fact
77% of ICT’s employees recognize the presence of external Knowledge Sharing Routines
(Mean=3.59), whereas in Vehicle the percentage is very low, only 32.1% and 50% among them
declare the inexistence of these routines (Mean=2.82). It is possible to assume that ICT employees are

more involved in this kind of learning activities than their colleagues of Vehicle.
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Cross-
Boundary
Knowledge
Sharing
Overall Vehicle ICT
N Valid 50 28 22
Missing 0 0 0
Mean 3.16 2.8214 3.5909
Median 4.0000 2.5000 4.0000
Mode 4.00 2.00 4.00
Std. 1.05676 1.12393 79637
Deviation
Variance 1.11673 1.26323 .63420
Overall Statistics
Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 2 4.0 4.0 4.0
2.00 16 32.0 32.0 36.0
3.00 6 12.0 12.0 48.0
4.00 24 48.0 48.0 96.0
5.00 2 4.0 4.0 100.0
Total 50 100.0, 100.0,
Vehicle
Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 2 7.1 7.1 7.1
2.00 12 42.9 42.9 50.0
3.00 5 17.9 17.9 67.9
4.00 7 25.0 25.0 92.9
5.00 2 7.1 7.1 100.0
Total 28 100.0, 100.0
ICT
Frequency| Percent Valid| Cumulative
Percent Percent
Valid 2.00 4 18.2 18.2 18.2
3.00 1 4.5 4.5 22.7
4.00 17 77.3 77.3 100.0
Total 22 100.0, 100.0

10.7.3 Incentives (Individual and Group)

As we have seen in the first of this work, incentives have been recognized as an important enabler of

knowledge sharing.

Consistently, we have distinguished between individual and group incentives and we asked their
presence to respondents in two different questions (quest.3 and 4). Individual and group incentives in

fact are not explicitly recognized within the firm, incentives are distributed by the firm only in form of

money and privately to more profitable employees.
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Results show that individual incentives are used rarely (mean 2.18, median 2, mode 2), on the contrary
group incentive are more diffused (Mean 3.62). This scenario is confirmed by both business units, in
general only 7 respondents (12%) have confirmed the presence of individual incentives and 5 among
them belong to the ICT business Unit.

More than half of respondents confirm the presence of group incentives (54%, Mean= 3.62, Median=
4), however, many respondents have never got group incentives (40%, Mode =3), while 6% of
respondents say that group incentives are not used in the firm. These data are confirmed by both
SBUs.

Finally, individual incentives are rarely used, while group incentives are very frequent.

Individual
Incentives
Overall Vehicle ICT]
N Valid 50 28 22
Missing 0 0 0
Mean| 2.1800 1.9286 2.5000
Median 2.0000 2.0000 2.0000
Mode| 2.00 1.00 2.00
Std. 1.02400 1.01575 .96362
Deviation
Variance 1.04857 1.03175 .92857|
Overall Individual Incentives
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 1.00 13 26.0 26.0 26.0
2.00 23 46.0 46.0 72.0
3.00 I 14.0 14.0 86.0
4.00 6 12.0 12.0 98.0
5.00 1 2.0 2.0 100.0
Total 50 100.0 100.0
Vehicle Individual Incentives
Frequency| Percent Valid| Cumulativ|
Percent| e Percent
Valid 1.00 11 39.3 39.3 39.3
2.00 11 39.3 39.3 78.6
3.00 4 14.3 14.3 92.9
4.00 1 3.6 3.6 96.4
5.00 1 3.6 3.6 100.0
Total 28 100.0 100.0
ICT Individual Incentives
Frequency| Percent Valid| Cumulativ|
Percent| e Percent
Valid 1.00 2 9.1 9.1 9.1
2.00 12 54.5 54.5 63.6
3.00 3 13.6 13.6 77.3
4.00 5 22.7 22.7 100.0
Total 22 100.0 100.0
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Group
Incentives
Overall Vehicle ICT]
N Valid 50 28 22
Missing 0 0 0
Mean 3.6200 3.7143 3.5000
Median 4.0000] 4.0000 3.0000
Mode 3.00 4.00 3.00
Std. .80534 .85449 .74001
Deviation|
Variance .64857| .73016 54762
Group Incentives
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 3 6.0 6.0 6.0
3.00 20 40.0 40.0 46.0
4.00 20, 40.0 40.0 86.0
5.00] 7| 14.0 14.0 100.0
Total 50 100.0 100.0
Vehicle Group Incentives
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 2 7.1 7.1 7.1
3.00 9 32.1 32.1 39.3
4.00 12 42.9 42.9 82.1
5.00] 5 17.9 17.9 100.0
Total 28 100.0 100.0
ICT Group Incentives
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 1 4.5 4.5 4.5
3.00 11 50.0 50.0 54.5
4.00 8 36.4 36.4 90.9
5.00] 2 9.1 9.1 100.0
Total 22 100.0 100.0

10.7.4 Work fragmentation and knowledge dispersion

In order to evaluate the fragmentation of the work and the dispersion of knowledge, two items were
defined. Generally, fragmentation doesn’t fit well with effective performance and knowledge sharing.
That’s why we asked employees if they are aware of the whole structure of what they do, the whole

process, the goal the firm is achieving in doing that work, the persons and the knowledge necessitated

to develop a product and so on.

Moreover, business units adopt different KMS, contributing to the dispersion of knowledge within
different systems. As we have found through interviews and questionnaires, the different business
units adopt different platforms and applications for doing their job and for archiving data, information
and knowledge. This proliferation of systems for knowledge archival may lead to knowledge

fragmentation in different applications without a rationale, leading to problems in knowledge
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accessibility and sharing, considering that the same or different business units will have difficulties in
sharing materials and knowledge that need much time for their retrieval.

These items highlight the presence of a problem that emerged during interviews, that was the
fragmentation of knowledge. In fact, from both questions we got that the majority of people working
in Elasis have difficulties in perceiving the whole picture of what they do (Mean= 2.68, Median =2;
Mode=2). The perception of the part on which each employee have to work and this condition is
common in both business lines.

Finally, fragmentation is due partly to the characteristic of the work in an automotive R&D center,
where employees’ activities are divided into modules and each module is divided into sub-parts of
work. Partly, this is also due to the proliferation of knowledge management systems and workstations,
where knowledge is archived and retrieved. The distribution of knowledge in this platform is barrier to

intra-and especially to inter-departmental knowledge accessibility and sharing.

Statistics
Fragmentation| Overall Vehicle ICT
N Valid 50 28 22
Missing 107 0 0
Mean 2.68 2.64 2.73
Median 2.00 2.00 2.00
Mode| 2.00 2.00 2.00
Std. .93547 .98936 .88273
Deviation
Variance .87510 .97884 77922
Fragmentation
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 1.00 2 1.3 4.0 4.0
2.00 26 16.6 52.0 56.0
3.00 8 5.1 16.0 72.0
4.00 14 8.9 28.0 100.0
Total 50 31.8 100.0
Missing] System 0 68.2
Total 50 100.0,

ICT_Fragmentation

Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 12 54.5 54.5 54.5
3.00 4 18.2 18.2 72.7
4.00 6 27.3 27.3 100.0
Total 22 100.0, 100.0

VEHICLE_5 Fragmentation

Frequency| Percent Valid| Cumulativ|

Percent] e Percent

Valid 1.00 2 7.1 7.1 7.1
2.00 14 50.0 50.0 57.1

3.00 4 14.3 14.3 71.4
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4.00 8 28.6 28.6 100.0
Total 28 100.0 100.0

10.7.5 Formal Organizational Structures

The traditional Mform organizational structure and its many variants are characteristically rigid and
inflexible, thereby hindering horizontal communication between functions, or the separate businesses
of multidivisional firms (Daft, 2004; Bryan and Joyce, 2005). The issues afflicting hierarchical
systems are symptomatic of the ‘mechanistic’ management systems identified by Burns and Stalker
(1961). These

mechanistic systems are characterized by: vertical interactions, systems of superiority management
and a focus upon local, rather than broad sources of knowledge, experience and skills. This
demonstrates how the flow of knowledge within the corporation can be restricted through bureaucracy
and the use of rigid frameworks for reporting and sharing knowledge assets. Vertical ‘silos’ of
employees are separated by functional boundaries, or in the case of multiunit firms, by business group,
increasing duplication of resources, reducing efficiency and critically impeding the exchange of
knowledge assets.” Matrix structures associate professionals horizontally on shared product or
competency lines across functional, divisional or

geographic boundaries (Daft, 2004; Bryan and Joyce, 2005). In order to measure the degree of
formality or

bureaucracy, we adopt three items, one relating to the presence of vertical and horizontal
communications (bottom-up and top-down), one item related to the rigid or self-organized nature of
communications and an other one related to the informality degree between units.

The degree of bureaucracy of the organization was measured through a five point Likert scale and
these points represent different weights of bureaucracy, ranging from: high bureaucratic company (1)
to lean company (5).

Results show that Elasis is not a bureaucratic firm (mean =3.81), on contrary the work environment is
very informal, inter-unit knowledge exchange and communications are frequent, and bottom-up

communications are very frequent too.

Statistics

Org.Factors.Rigid_Org_Structures

Mean 3,81
Median 3,66
Mode 4,33
Std. Deviation ,52636
Variance 277
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Org.Factors.Rigid Org Structures

Cumulative
Frequency Percent Valid Percent Percent

Valid 2,67 1 2,0 2,0 2,0
3,00 4 8,0 8,0 10,0
3,33 12 24,0 24,0 34,0
3,67 10 20,0 20,0 54,0
4,00 6 12,0 12,0 66,0
4,33 13 26,0 26,0 92,0
4,67 4 8,0 8,0 100,0
Total 50 100,0 100,0

10.7.6 (Geographical) Distance

Distance, as a major barrier to knowledge transfer, had received probably the highest attention, since
1977, when Allen described how increasing distance between team members reduced the chances of
two team members communicating for technical matters. Moreover, his findings were supported by a
huge number of researches (Allen, 1977; Katz and Allen, 1982; De Meyer and Mizushima, 1989;
Zahn, 1991; Song, 1993; and others).

As matter of fact, we measured the distance of the person with whom employees in Elasis share
knowledge more frequently. For measuring distance we used the scale used by Leenders and Wierenga
(2002):

1) he is located in an other nation (highest distance); 2) he is located in the same nation but in an other
area; 3) he is located in the same area but in an other establishment; 4) he is located in the same
establishment but in a different business line; 5) he is located in the same establishment and in the
same business line (lowest distance).

As it is possible to observe from statistics, the majority of employees with whom Elasis’ employees
share knowledge are located mainly in the same business line (56%; Median =5; Mode=5), but there is
very high percentage of collaborators with whom respondents share knowledge that are located in
other geographical areas (32%). From ego-network we found that these persons are mostly persons
that work in other firms belonging to the Fiat Group, such as Fiat Auto, Iveco, Fiat Powertrain
Technologies, which are located in the industrial area of Turin (table below).

We measured also the inter-firm network and we found that Elais interact frequently with other firms
like GS, Tower, ASM, Marelli and so on. Less frequent are the interactions with research centres, such
as with the Isufi, Universita Federico Il di Napoli, the Universita del Sannio, the Politecnico di Torino,
the Universita di Catania.

There is not a certain difference while comparing ego network emerging within both business lines,
ICT is certainly more collaborative across boundaries than Vehicle (Mean ICT = 4.18, Vehicle=3.71),
they share more frequently knowledge with other partners of the Fiat Group located outside the firm or

with employees of other business lines than the business line Vehicle. On the contrary the business
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line Vehicle is more focused within firm boundaries, sharing knowledge with departments/offices of

the same business line.

Distance | Overall Vehicle ICT]

N Valid 50 28 22

Missing 0 0 0

Mean 3.92 3.71 4.18

Median 5.00 4.00 5.00

Mode| 5.00 5.00 5.00

Std. 1.36785 1.35693| 1.36753
Deviation

Variance 1.87102] 1.84127| 1.87013

Overall Distance

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 2.00 16 32.0 32.0 32.0
4.00 6 12.0 12.0 44.0
5.00] 28 56.0 56.0 100.0
Total 50 100.0, 100.0
Vehicle.Distance
Frequency| Percent Valid| Cumulative
Percent Percent
Valid 2.00 10 35.7 35.7 35.7
4.00 6 21.4 21.4 57.1
5.00 12 42.9 42.9 100.0
Total 28 100.0, 100.0
ICT.Distance
Frequency| Percent Valid| Cumulativ|
Percent| e Percent
Valid 2.00 6 27.3 27.3 27.3
5.00] 16 72.7 72.7 100.0
Total 22 100.0, 100.0

Location of the collaborators (Overall)

Frequency |Percent \Valid Percent
\Valid 1 ,6 ,6
CRF Fiat, Orbassano (TO), Business 1 ,6 ,6
Information Technologies
CRF, Orbassano (TO), Veicoli 1 ,6 ,6
Elasis 1 ,6 ,6
Elasis Pomigliano, E 27, T, Veicolo 1 ,6 ,6
Elasis, Pomigliano, consulente 1 ,6 ,6
Elasis, Pomigliano, E 14, T, Veicolo 1 ,6 ,6
Elasis, Pomigliano, E 21, T, Veicolo, Sperim. 1 ,6 6
Banco
Elasis, Pomigliano, E 27, 1, Veicolo 11 7,0 7,0
Elasis, Pomigliano, E 27, 2, Veicolo 18 11,5 115
Elasis, Pomigliano, E 27, T, Veicolo 9 57 57
Elasis, Pomigliano, E5, T, Veicolo 6 3,8 3,8
Elasis, Pomigliano, E1, 1, ICT 42 26,8 26,8
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Elasis, Pomigliano, E1, 1, M.S.S. 1 ,6 ,6
Elasis, Pomigliano, E14, T, Veicolo 1 ,6 ,6
Elasis, Pomigliano, E21, 1, Sperimentazione 1 ,6 ,6
Trasmissione Affidal
Elasis, Pomigliano, E27, T, Veicolo. 3 1,9 1,9
)Advanced Methodologies. Resp.Ente
Elasis, Pomigliano, E27, T, M.S.P. 1 ,6 ,6
Elasis, Pomigliano, E3, T, Sperimentazione 1 ,6 ,6
Motori
Elasis, Pomigliano, E4, T, Sperimentazione 1 ,6 ,6
Trasmissione Affidal
Elasis, Pomigliano, E4, T, Veicolo, Sperim. 2 1,3 1,3
Banco
Elasis, Pomigliano, Veicolo. Resp. Business 1 ,6 ,6
Line. Chassis
Fiat Auto, Arese, Vehicle Integration 1 ,6 ,6
Fiat Auto, Arese, Vehicle Integration, Proget. 1 ,6 ,6
sistemi tela
Fiat Auto, Dir. Produz. Veic., Tec.Lastr.scocca 1 ,6 ,6
Fiat Auto, engineering design, PR Interiors 1 ,6 ,6
progetti 147/GT
Fiat Auto, Orbassano, Vehicle Integration, 2 1,3 1,3
CFD
Fiat Auto, Pomigliano, Stabilimernto 3 1,9 1,9
Carrozzeria
Fiat Auto, Quality, Corpo 4 1 ,6 ,6
Fiat Auto, Torino, Body, Body Exterior 1 ,6 ,6
Fiat Auto, Torino, Body, PR Croma 2 1,3 1,3
Fiat Auto, Torino, Chassis 1 ,6 ,6
Fiat Auto, Torino, Dir. produz. Veicolo, T.Lam 1 ,6 ,6
Met
Fiat Auto, Torino, E&D Interiors — Restraints 1 ,6 ,6
Fiat Auto, Torino, E&D, Vehicle Integration 1 ,6 ,6
Fiat Auto, Torino, Information Systems & 7 4,5 4,5
Logistic Metho
Fiat Auto, Torino, Interiors 1 ,6 ,6
Fiat Auto, Torino, Vehicle Integration 1 ,6 ,6
Fiat Group, E&D, Vehicle concepts and 1 ,6 ,6
integration
Fiat Powertrain technologies, Torino, IT 4 2,5 2,5
Fiat Purchasing 1 ,6 ,6
Fiat Purchasing Italia, Poland 1 ,6 ,6
Fiat Revi, Torino 1 ,6 ,6
Iveco ltalia, Torino, Information Systems 14 8,9 8,9
Polimatica, Torino 1 ,6 ,6
Teksid, Ghisa ltalia 1 ,6 ,6
Torino 1 ,6 ,6
Total 157 100,0 100,0
ICT’s network of collaborators
Frequency |Percent \Valid Percent
\Valid 1 1,2 1,2
CRF Fiat, Orbassano (TO), Business 1 1,2 1,2
Information Technologies
Elasis, Pomigliano, E 5, T, Veicolo 2 2,3 2,3
Elasis, Pomigliano, E1, 1, ICT 42 48,8 48,8
Elasis, Pomigliano, E1, 1, M.S.S. 1 1,2 1,2
Elasis, Pomigliano, E21, 1, Sperimentazione 1 1,2 1,2
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Trasmissione Affidal
Elasis, Pomigliano, E27, T, Veicolo. 3 3,5 3,5
)Advanced Methodologies. Resp.Ente
Elasis, Pomigliano, E27, T, M.S.P. 1 1,2 1,2
Elasis, Pomigliano, E3, T, Sperimentazione 1 1,2 1,2
Motori
Elasis, Pomigliano, E4, T, Sperimentazione 1 1,2 1,2
Trasmissione Affidal
Elasis, Pomigliano, E4, T, Veicolo, Sperim. 2 2,3 2,3
Banco
Elasis, Pomigliano, Veicolo. Resp. Business 1 1,2 1,2
Line. Chassis
Fiat Auto, Torino, Information Systems & 7 8,1 8,1
Logistic Metho
Fiat Group, E&D, Vehicle concepts and 1 1,2 1,2
integration
Fiat Powertrain technologies, Torino, IT 4 4.7 4,7
Fiat Revi, Torino 1 1,2 1,2
Iveco ltalia, Torino, Information Systems 14 16,3 16,3
Polimatica, Torino 1 1,2 1,2
Teksid, Ghisa Italia 1 1,2 1,2
Total 86 100,0 100,0
Vehicle network of collaborators
Frequency [Percent [Valid Percent
Valid |CRF, Orbassano (TO), Veicoli 1 1.4 1.4
Elasis 1 1,4 1,4
Elasis Pomigliano, E 27, T, Veicolo 1 1,4 1,4
Elasis, Pomigliano, consulente 1 1,4 1,4
Elasis, Pomigliano, E 14, T, Veicolo 1 1,4 1,4
Elasis, Pomigliano, E 21, T, Veicolo, 1 1.4 1.4
Sperim. Banco
Elasis, Pomigliano, E 27, 1, 11 15,5 15,5
\Veicolo
Elasis, Pomigliano, E 27, 2, 18 25,4 25,4
\Veicolo
Elasis, Pomigliano, E 27, T, 9 12,7 12,7
\Veicolo
Elasis, Pomigliano, E5, T, 4 5,6 5,6
\Veicolo
Elasis, Pomigliano, E14, T, Veicolo 1 1,4 1,4
Fiat Auto, Arese, Vehicle Integration 1 1,4 1,4
Fiat Auto, Arese, Vehicle 1 1,4 1,4
Integration, Proget. sistemi tela
Fiat Auto, Dir. Produz. Veic., 1 1,4 1,4
Tec.Lastr.scocca
Fiat Auto, engineering design, PR 1 14 14
Interiors progetti 147/GT
Fiat Auto, Orbassano, Vehicle 2 2,8 2,8
Integration, CFD
Fiat Auto, Pomigliano, 3 3,2 3,2
Stabilimento Carrozzeria
Fiat Auto, Quality, Corpo 4 1 14 14
Fiat Auto, Torino, Body Exterior 1 1,4 14
Fiat Auto, Torino, Body, PR Croma 2 2,8 2,8
Fiat Auto, Torino, Chassis 1 14 1,4
Fiat Auid  TosiRo D aiaduriors — 3 14 14




Fiat Auto, Torino, E&D, Vehicle 1 14 14
Integration

Fiat Purchasing 1 14 14
Fiat Purchasing lItalia, Poland 1 1,4 1,4
Torino 1 1,4 1,4
Total 71 100,0 100,0

10.7.7 Employees’ mobility

Moving personnel across functions reduces the probability that employees isolate themselves within
their office. Moenaert et al. (1994) found that job rotation increased interaction and led to concomitant
information flows and thus integration. Griffin and Hauser (1996) and later Leenders and Wierenga
(2002) found that employees’ relocation was necessarily related to Marketing and R&D integration
and NPD performance. Thus, the rotation of employees increases the interaction between departments
and probably also the transfer of knowledge.

As we can see from overall statistics, the rotation of employees is very frequent as confirmed by the
majority of employees (68% Mean=3.86). Only a percentage of respondents comprised between 8.5%
and 14.6% affirm that rotation is infrequent. Both business line confirm the high frequency of rotation
and movement for sharing knowledge (Vehicle Mean=2.40, ICT 2.72). However, this frequency is
also affected by the typology of organizational design adopted by the firm. Elasis is a ‘matrix
organization’, employees are often relocated in other offices and departments for contributing to other

projects or for working in distance and more efficiently with other colleagues.

Overall Vehicle ICT|
N Valid 50 28 22
Missing 0 0 0
Mean 3.86 4.14 3.50
Median 4.00 5.00 4.00
Mode 5.00 5.00 4.00
Std. 1.22907 1.23871 1.14434
Deviation
Variance 1.51061 1.53439 1.30952
Employees Mobility Frequency

Frequency| Percent Valid  Cumulative

Percent] Percent]

Valid 1.00 3 6.0 6.0 6.0

2.00 5 10.0 10.0 16.0

3.00 8 16.0 16.0 32.0

4.00 14 28.0 28.0 60.0

5.00 20 40.0 40.0 100.0

Total 50 100.0, 100.0
Employees’ Mobility Frequency Vehicle

Frequency| Percent Valid  Cumulative

Percent] Percent]

Valid 1.00 2 7.1 7.1 7.1

2.00 1 3.6 3.6 10.7]

3.00 4 14.3 14.3 25.0

4.00 5 17.9 17.9 42.9
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5.00] 16 57.1 57.1] 100.0
Total 28 100.0 100.0

Employees’ Mobility Frequency ICT

Frequency| Percent Valid| Cumulativ|
Percent| e Percent
Valid 1.00 1 4.5 4.5 4.5
2.00 4 18.2 18.2 22.7
3.00 4 18.2 18.2 40.9
4.00 9 40.9 40.9 81.8
5.00 4 18.2 18.2 100.0
Total 22 100.0, 100.0

10.7.8 Communities of practice

As shown in the literature review, communities of practices are recognized to be an important enabler
of knowledge sharing. In order to help employees to understand what a community of practice is, we
gave them full of information such as a definition, a listing of the main characteristics of a CoP and
some practical examples.

From question 18 to 25, we asked whether there are communities of practice within the firm, how they
are named, what they do and which are theirs characteristics.

Question 18 asks whether communities of practice are present and 82 % of respondents answered
negatively. Only 18% (10 respondents) confirmed the presence of communities of practice.
Nevertheless, through interviews we understood that within the firm there are informal groups of
experts, but they are exactly communities of practice. People, who answered positively to this
question, would mean the presence of an informal network of relationship between them and the
expert on their favorite subject/issue/area of expertise. In Elasis there are a lot of informal
communication and collaboration that help people in graduating the experience of the other members
so that everybody knows who is expert on what. However, these people meet only for mutual help on
common problems, for information and knowledge requirements for fulfilling a given task. However,
outside the formal job tasks, these members don’t meet for achieving the ‘normal’ tasks ascribed to the
CoPs, such as analyzing and producing the meta-knowledge, identifying and record best practice and
so on. Their collaboration limits within the hours of work and consists in the temporary requirement of
help for a task. Finally we can say that the CoPs in Elasis are mainly at a tacit stage, they exist but they
are not known by the organization and it is not supporeted as such (for further information on this

argument sees chapter 14.1, p.113).

QUEST_18
Frequency] PercentValid Percent Cumulative Percent]
Valid No 40 80,0 80,0 80,0
Yes 10 20,0 20,0 100,0
Total 50 100,0] 100,0]
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Question 19 investigate the typology of the Cop, that is or intra-organizational or inter-organizational.
Then we asked how many people of the Fiat group are involved within these communities. Only 4

respondents declare that in these communities are present employees of other firms/organization of the

Fiat Group.
QUEST_19
Frequency| PercentValid Percent Cumulative Percent
Valid 2,00 2 4,0 20,0 20,0
3,00 4 8,0 40,0 60,0
4,00 2 4,0 20,0 80,0
5,00 2 4,0 20,0 100,0
Total 10 20,0 100,0
Missing| System 40 80,0
Total 50 100,0

Question 20 have the goal to understand whether the employees involved in CoPs have good
relationships with the other employees in Elasis. Quite all respondents confirm (90%) the presence of

good relationships.

QUEST_20
Frequency| Percent|Valid Percentl Cumulative Percent
Valid 2,00 1 2,0 10,0 10,0
4,00 9 18,0 90,0 100,0
Total 10 20,0 100,0]
Missing System 40 80,0
Total 50 100,0

The question 21 has the goal to investigate one other problematic linked with the presence of CoPs
within a firm, which is the isolation of its members and the identification with the community rather
than with the corporate identity. Here 50% of respondents declare to strongly identify with the CoP,
whereas 30% disagree with this statement. This data, however, represents an element to take under

control as it can mine the climate of collaboration present within a firm.

QUEST 21
Frequency| PercentValid Percent Cumulative Percent
Valid 2,00 3 6,0 30,0 30,0
3,00 2 4,0 20,0 50,0
4,00 5 10,0 50,0 100,0
Total 10 20,0 100,0,
Missing|  System 40 80,0
Total 50 100,0,
QUEST_22
Frequency| PercentValid Percent Cumulative Percent
Valid 1,00 1 2,0 10,0 10,0
2,00 2 4,0 20,0 30,0
3,00 2 4,0 20,0 50,0
4,00 5 10,0 50,0 100,0
Total 10 20,0 100,0,
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Missing|  System 40 80,0
Total 50 100,0

Question 22 has the goal to investigate whether the CoPs are supported by the management. It
emerges that the majority of the communities are supported by the management (50%), while some are
not.
The following questions are directed to identify the specific Cops. From the answers provided we
could recognize the existence of the following CoP:

» methodologies initiatives;

» sviluppatori (developers);
trend e tecnologie web (trend in ICTs);

competence centre;

YV VYV VY

technical committee;

» general purpose meeting;
From interviews we realized that only the first two groups look like CoP and its specific object is :
methodologies initiatives; it is built to create transversal methodologies for the different sectors of the
group;

» sviluppatori; they work on application development ;

» trend e tecnologie web; they monitor trends and ICTs.
Then we asked if the belonging to the Cop have brought some benefit to their members, such as :

» increase of the knowledge capital (24);

» should have more support by management (25).

QUEST 24
Frequency| PercentValid Percentl Cumulative Percent]
Valid 2,00 1 2,0 10,0 10,0
3,00 2 4,0 20,0 30,0
4,00 6 12,0 60,0 90,0
5,00 1 2,0 10,0 100,0
Total 10 20,0 100,0
Missingl  System 40 80,0
Total 50 100,0,
QUEST 25
Frequency| PercentValid Percentl Cumulative Percent
Valid 2,00 2 4,0 20,0 10,0
3,00 3 6,0 30,0 50,0
4,00 4 8,0 40,0 90,0
5,00 1 2,0 10,0 100,0
Total 10 20,0 100,0
Missing| System 40 80,0
Total 50 100,0,
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10.7.9 Synthesis of Organizational Mechanisms

From our analysis several conclusions can be drawn. First we saw that routines for sharing feedback
are scarcely present or used.

The organizational aspects that should be taken into account by the organization are related to lack of
individual incentives, scarce use of feedback sharing routines, compartmentalization and low
interaction frequency.

The lack of individual incentives seems to be substituted by a system of group incentives, but the firm
should implement routines for sharing feedback about the work done. Moreover, employees strongly
lack the vision of the whole, they do their work but they are not aware of how that piece of work will
contribute to the whole project/product. Employees are not aware of the complexity existing in the
processes that lead to the building of a Vehicle. Such complexity should be reduced by the adoption of
application that enables the reduction of time for integrating the different modules or projects in order
to verify the presence of anomalies/errors. Today, these activities are pusher in the first part of the
product development process mainly because of the digital mock-up, a tool that reduce development
times and help employees to perceive the complexity due to the integration of the different parts a
Vehicle is constituted. However, this virtual integration is difficult since knowledge is dispersed in
different applications/KMS and inter-departmental communications are not possible in real time
during the work.

This necessity of sharing knowledge is also represented by the high frequency with which Elasis
employees participate to workshops, conferences and other external learning activities, even if in our
analysis they were more diffused within ICT rather than in Vehicle.

The contribution of communities of practice was not present in our analysis; we found that real CoPs
are not present in Elasis. However, through interviews we found that informal groups of expert on
different aspects, such as ‘methodologies initiatives’; it is built to create transversal methodologies for
the different sectors of the group; ‘sviluppatori’; they work on application development;

‘trend e tecnologie web’; they monitor trends and ICTs. The first is a typical CoP, but no one of our
interviews was a member of that community. The other two are group of experts that interact much
more frequently than with others in order to solve problems related to the specific area of expertise.
These informal groups of experts are at the embryonic stage but they are susceptible to become a real
CoP but only after the recognition and support of the management of the firm. In fact, the members of
these groups affirmed that the work-hour at their disposition was not sufficient even to end their work,

showing the necessity of more time for performing the typical activities of a CoP.
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N
Missing
Mean
Median
Mode
Std.
Deviation
Variance

N
Missing
Mean
Median
Mode
Std.
Deviation
Variance

Knowledge
Sharing Routines Sharing Routines

50

0

2.72
2.00
2.00
1.16128

1.34857

Formal_Org_Stru

ctures
50
0
3,81
3,66
4,33

,52636
277

Knowledge

50

0

3.16
4.00
4.00
1.05676

1.11673

Distance

50

0

3.94
5.00
5.00
1.38990

1.93181

Individual
Incentives

50

0

2.18

2.00

2.00

1.02400

1.04857

Employees
relocation
50
0
3.68
4.00
5.00
1.36419

1.86100
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Group Incentives

50

0

3.62
4.00
3.00
.80534

.64857

Overall Mean

3.22

Fragmentation

50

0

2.68
2.00
2.00
.93547

.87510



10.8 Social Mechanisms

The social mechanisms that facilitate knowledge sharing comprise the third part of the questionannire

and include the following constructs:

Dimension Constructs N° items
Social Factors Socialization 1
Mutual help 2
Trust 1
Communication effectiveness 4
(frequency, direction, informality, many —
to-many communications frequency)

10.8.1 Trust

As we have seen in the literature numerous are the social causes of knowledge sharing effectiveness.
However, after interviews and a period of observation we focus mainly on three items that could
represent a social barrier in Elasis. Consistently, interpersonal trust, mutual help and socialization were
selected for measuring the overall influence of social barriers/enablers.

Trust is a fundamental element that can accelerate or block the sharing of knowledge within a firm.
Trust is reliability in someone else and is determined by his credibility and Distance.

Trust can easily facilitate knowledge transfer, however a high level of distrust is a strong barrier to
knowledge sharing and it is very difficult to overcome. A high level of trust can be due to frequent
face-to-face communications, mutual help, and socialization.

Trust is measured through a five point Likert scale and these points represent different weights of
trust, ranging from: I trust him blindness (5), I trust him very much (4), It depends from situations (3),
I don’t trust him (2), I don’t trust him at all (1).

As it is possible to see from overall statistics the level of trust within the firm is very high (Mean =
1.76). There is a strong gap between the twp business line (Mean: ICT= 1.82, Vehicle=2.22), while in
ICT the highest score for trust account for 25.9%, while in Vehicle only for 14.1%. Moreover, in
Vehicle a high percentage of respondents declare to trust in colleagues depending on the situations

they encounter (33.8%) whereas in ICT this percentage is lower (5.9%).

Social.Factors.Trust

Cumulative
Frequency Percent Valid Percent Percent
Valid 2,00 3 6,0 6,0 6,0
3,00 17 34,0 34,0 40,0
4,00 26 52,0 52,0 92,0
5,00 4 8,0 8,0 100,0
Total 50 100,0 100,0
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Social.Factors.Trust

N Valid 50

Missing 0
Mean 3,6200
Median 4,0000
Mode 4,00
Std. Deviation , 72534
Variance ,526

10.8.2 Mutual Help

Mutual help is measured through a five point Likert scale from very rarely to very frequently.
Employees in Elasis mutually help each other; a cumulative percent of 88% declare to help colleagues
informally during their job. This result doesn’t show strong differences between both business lines as

Vehicle (85.7%) and ICT (90.9%) cumulative percentages don’t differ too much.

Vehicle ICT
N Valid 28 22
Missing 0 0
Mean 4.03 4.27
Median 4.00 4.00
Mode 4.00 4.00
Std. .69293 .63109
Deviation
Variance .48016 .39827
Overall Mutual Help
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 1 2.0 2.0 2.0
3.00 5 10.0 10.0 12.0
4.00 30 60.0 60.0 72.0
5.00 14 28.0 28.0 100.0
Total 50 100.0, 100.0
Mutual Help_Vehicle
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 1 3.6 3.6 3.6
3.00 3 10.7 10.7 14.3
4.00 18 64.3 64.3 78.6
5.00 6 21.4 21.4 100.0
Total 28 100.0, 100.0
Mutual Help_ICT
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 3.00 2 9.1 9.1 9.1
4.00 12 54.5 54.5 63.6
5.00 8 36.4 36.4 100.0
Total 22 100.0, 100.0
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10.8.3 Socialization

Socialization is measured through a five point Likert scale from low frequency to high frequency.
Finally, socialization is a strong reality within Elasis. This aspect emerged also from interviews in
which respondents told us about a wised range of social activities, such as football tournament or
organization of events, supported by the firm.

The overall percentage say that 80% of respondents are ware or participate to such activities, whereas
20 % don’t know about it or have never participated. Both business line align with these results and

don’t present particular differences.

Overall
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 2 4.0 4.0 4.0
3.00 8 16.0 16.0 20.0
4.00 33 66.0 66.0 86.0
5.00 7 14.0 14.0 100.0
Total 50 100.0, 100.0
Socialization Vehicle
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 2 7.1 7.1 7.1
3.00 3 10.7 10.7 17.9
4.00 19 67.9 67.9 85.7
5.00 4 14.3 14.3 100.0
Total 28 100.0, 100.0
Socialization ICT
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 3.00 5 22.7 22.7 22.7
4.00 14 63.6 63.6 86.4
5.00 3 13.6 13.6 100.0
Total 22 100.0, 100.0

10.8.4 Communication effectiveness

It has been widely assumed that the role communication plays in an organization is vital. Moreover, it
is very difficult to determine when communication is effective. There are multiple variables that affect
communication effectiveness; moreover different approaches can be also selected. In this research we
consider four items, such as the frequency of interaction (both face-to-face and CMC), the degree of
informality of the communication process, the frequency of many-to-many interactions (forums) and
finally the presence of bottom-up flows. By the way, the selected factors generally impact strongly on
the organization of a firm. For example, it has been widely demonstrated that a very formal

communication process has a negative impact on knowledge sharing and innovativeness. A
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predominance of an orientation towards the first point in the different items will determine the
effectiveness of the communication process.

Generally, we observed that communication is very effective within Elasis (Overall Mean=3.72) and
this result is confirmed also by both business lines. The highest points are registered for
communication informality and many-to-many interactions frequency.

The term interaction is voluntarily adopted instead of communication for meaning the bidirectional
nature of the flow as every knowledge exchange imply the acceptance or refuse of the receiver,
otherwise we have to use the term information transmission. For this item the media used did not
matter, as such we meant both face-to-face and computer mediated communication interactions.

The Likert scale comprises 5 scales, these are: 1) very frequently (more than ones weekly);
2) frequently (once a day); 3) sometimes (weekly); 4) rarely (monthly); 5) quite ever.

Interaction frequency results very moderated (Mean=3.02). This result is due mainly to the high
number of individuals located in other geographical areas and belonging to the other partners of the
Fiat Group with whom Elasis employees are very usual to interact.

A percentage of 38% of respondents have declared to interact sometimes with these actors, which
means weekly, while for 36% the interaction is rare, it happens about once a month. Consistently, with
our hypotheses, employees of the vehicle business line interact less frequently than their colleagues
within ICT, since their network is composed by several external actors located in other geographical
areas (Mean).

Communication process in Elasis is completely self-organized (Mean =4.54, 60%), and there are no
formal rules that establish who communicates with whom. For 34% of the sample, these rules are
present but they are informal. This result is equal for both business lines.

The frequency of many-to-many interactions, such as forums, collective brainstorming and other
initiatives is high (Mean=3.72), 29.2% affirm to participate very frequently. Cumulatively, this
communication sees the participation of 68 % of Elasis’ employees, whereas only 12 % don’t
participate or participate rarely to forums.

Finally, bottom-up flows are also moderately frequent, 60 % of respondents declare that these flows
are frequent, whereas 32% are convinced that they are rare (Mean=3.36). However, observation and
interviews confirmed the presence of frequent communication among employees of different level

especially at the Business Line ICT.

N Interaction| Informality of Many-To- Bottom-Up Overall
frequency|Communication| Many_Interaction] Communication Mean
_Frequency
50 50 50 50
Mean 0 107 107 107
Median 3.02 4.54 3.72 3.36] 3.72
Mode 3.00 5.00 4.00 4.00
Std. 3.00 5.00 4.00 4.00
Deviation
Variance .99980 .61312 1.17872 1.08346
.99959 .37592 1.38939 1.17388
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VEHICLE Statistics

Interaction| Informality of] Many-To- Bottom-Up| Overall
Frequency|Communication| Many_Interaction| Communication Mean
_Frequency|
N 28 28 28 28
0 0 0 0
Mean 3.1429 4.5000 3.6071 3.1071 3.59
Median 3.0000 5.0000 4.0000 3.0000
Mode 3.00 5.00 4.00 2.00
Std. .89087 .63828 1.25725 1.16553
Deviation|
Variance .79365 40741 1.58069 1.35847
ICT Statistics
Interaction| Informality of] Many-To-| Communication_| Overall
frequency| Communication| Many_Interaction Bottom-Up Mean
_Frequency
N 22 22 22 22
0 0 0 0
Mean 2.8636 4.5909 3.8636 3.6818 3.75
Median 2.5000 5.0000 4.0000 4.0000
Mode 2.00 5.00 4.00 4.00
Std. 1.12527 .59033 1.08213 .89370
Deviation|
Variance 1.26623 .34848 1.17100 .79870
(Face-to-face and CMC) Interaction frequency
Interaction frequency
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 18 36.0 36.0 36.0
3.00 19 38.0 38.0 74.0
4.00 7 14.0 14.0 88.0
5.00 6 12.0 12.0 100.0
Total 50 100.0, 100.0
Vehicle Interaction frequency
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 7 25.0 25.0 25.0
3.00 12 42.9 42.9 67.9
4.00 7 25.0 25.0 92.9
5.00 2 7.1 7.1 100.0
Total 28 100.0, 100.0
ICT Interaction frequency
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 11 50.0 50.0 50.0
3.00 7 31.8 31.8 81.8
5.00 4 18.2 18.2 100.0
Total 22 100.0, 100.0

169




Communication informality

Informality of Communication

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 3.00 3 1.9 6.0 6.0
4.00 17 10.8 34.0 40.0
5.00 30 19.1 60.0 100.0
Total 50 31.8 100.0
Missing| System 107 68.2
Total 157 100.0,
Vehicle_ Informality of Communication
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 3.00 2 7.1 7.1 7.1
4.00 10 35.7 35.7 42.9
5.00 16 57.1 57.1 100.0
Total 28 100.0] 100.0
ICT_Informality of Communication
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 3.00 1 4.5 4.5 4.5
4.00 7 31.8 31.8 36.4
5.00 14 63.6 63.6 100.0
Total 22 100.0 100.0
Many-to-many communication frequency
Many-To-Many Communication Frequency
Frequency| Percent Valid| Cumulative Percent
Percent]
Valid 1.00 3 1.9 6.0 6.0
2.00 6 3.8 12.0 18.0
3.00 7 4.5 14.0 32.0
4.00 20 12.7 40.0 72.0
5.00 14 8.9 28.0 100.0
Total 50 31.8 100.0
Missing|  System 107 68.2
Total 157 100.0]

Vehicle Many-To-Many Commun

ication Frequency

Frequency| Percent Valid| Cumulative Percent
Percent]
Valid 1.00 2 7.1 7.1 7.1
2.00 4 14.3 14.3 21.4
3.00 5 17.9 17.9 39.3
4.00 9 32.1 32.1 71.4
5.00 8 28.6 28.6 100.0
Total 28 100.0, 100.0
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ICT_Many-To-Many Communication Frequency

Frequency| Percent Valid| Cumulative Percent
Percent]
Valid 1.00 1 4.5 4.5 4.5
2.00 2 9.1 9.1 13.6
3.00 2 9.1 9.1 22.7
4.00 11 50.0 50.0 72.7
5.00 6 27.3 27.3 100.0
Total 22 100.0 100.0
Bottom-up communications frequency
Bottom-Up
Frequency| Percent Valid  Cumulative
Percent] Percent
Valid 1.00 1 .6 2.0 2.0
2.00 15 9.6 30.0 32.0
3.00 4 2.5 8.0 40.0
4.00 25 15.9 50.0 90.0
5.00 5 3.2 10.0 100.0
Total 50 31.8 100.0
Missing| System
Total 50 100.0,
VEHICLE Bottom-Up
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 1 3.6 3.6 3.6
2.00 11 39.3 39.3 42.9
3.00 3 10.7 10.7 53.6
4.00 10 35.7 35.7 89.3
5.00 3 10.7, 10.7 100.0
Total 28 100.0, 100.0,
ICT Bottom-Up
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 4 18.2 18.2 18.2
3.00 1 4.5 4.5 22.7
4.00 15 68.2 68.2 90.9
5.00 2 9.1 9.1 100.0
Total 22 100.0, 100.0,
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10.8.5 Synthesis of Social Mechanisms

As it possible to see from statistics the overall point of the social factors is very good, the overall mean
is 3.75. It is possible to infer that social conditions are an important enabler of knowledge sharing
within Elasis. The items that reached the highest point were informal mutual help and socialization.
Mutual help was emphasized also by interviewees, where respondents affirmed that the level of
harmony and reciprocal knowledge exchange within the firm was so good that many employees are
also friend. This condition was equally present in both business lines.

Socialization activities managed by employees and through the support of the firm are of different
kind. There are different tournament of football and other sports, moreover NatalElasis is a party
organized before Christmas where employees’ families bring their son for receiving Christmas
presents offered by the firm. These activities are important occasions for meeting and knowing
employees and their work, which is not possible during the week. In fact, from observation and
interviews we noticed that interactions are always friendly and people are used to manage for going
out together during the night.

Finally, interaction for knowledge sharing is very moderate, even if it involves a large number of
subjects belonging to the other firms of the Fiat Group Automobiles.

The process of communication in this firm is very effective, it is predominantly informal, it is very
frequent especially through the face-to-face channel. Very frequent are also collective brainstorming
and forums due also to the adoption of the digital mock-up, a platform that digitalizes the car building
process. The use of this typology of communications is also useful for getting other employees
informed and involved in the activities of the firm.

Elasis is a lean organization; communication is done informally, frequently and they follow different
directions. Top down but also bottom-up communication flows are much diffused. The responsible of
the business unit helps often other employees in important activities, configuring a participative
leadership through which employees are always aware of the goal and the strategy of the group.
Communication then, it is organized in a way to facilitate the sharing of knowledge both horizontally
and vertically.

The communication process is not formalized by rigid rules; everyone can potentially start a
communication process without following a rigid procedure, a condition confirmed also by

observation of the high degree of informality among colleagues.

Trust Mutual Help Socialization Interaction

Frequency
N Valid 50 50 50 50
Missing 0 0 0 0
Mean| 3,62 4.14 3.90 3.02
Median 4,0000 4.00 4.00 3.00
Mode 4,00 4.00 4.00 3.00
_ S_td. 72534 .67036 .67763 .99980

Deviation|

Variance ,526 .44939 45918 .99959
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Informality of
Communication

Many-To-Many
Communications|

Bottom-Up Flows

Overall Mean

N 50 50 50
Missing 0 0 0

Mean 4.54 3.72 3.36 3.75
Median 5.00 4.00 4.00
Mode 5.00 4.00 4.00
Std. Deviation .61312 1.17872 1.08346
Variance .37592 1.38939 1.17388
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10.9 Technological Factors

For ‘technological factors’ we mean systems that enable knowledge storage, retrieval, and reuse.
These systems are also known as knowledge management systems.

Elements that affect knowledge sharing in a KMS can be related to the performance of the system and
to the quality of the knowledge stored within it.

After interviews we decided to add in the questionnaire some factors related to content quality (Ryan
et al. 2005), such as format and accuracy and others related to system quality (Nelson et al. 2005)
were: response time, integration, search capabilities.

In order to measure KMS’ effectiveness we try to get some information on the application used by
employees and their level of satisfaction. We used a five point Likert scale for measuring the
satisfaction level towards knowledge management systems applications, ranging from very unsatisfied
to very satisfied.

The level of satisfaction was very moderated (Mean=3), the vast majority of respondents declared to

be neither satisfied nor unsatisfied (69.4%) and only 5.8% declared to be very satisfied.

SODDISF1

100

80

60

0 N Valid 121
5 Missing 0
g 20 Std. Dev = .69 Mean 3.08
g, Vean =31 Median 3.00
2.0 3.0 4.0 5.0 Mode 3.00
SODDISF1
Satisfaction Level

Frequency| Percent Valid| Cumulative

Percent] Percent

Valid 2.00 17 14.0 14.0 14.0

3.00 84 69.4 69.4 83.5

4.00 13 10.7 10.7 94.2

5.00 7| 5.8 5.8 100.0

Total 121 100.0, 100.0,

Through interviews we identified the applications more used by both R&D business lines in order to
understand the satisfaction level for each single application used.

Employees in Elasis have declared to be very satisfied of outlook express and they use it is the only
tool that enables rapid interactions and asynchronous interactivity. It was highlighted that no
messaging system exist within the firm and the media more used to communicate among employees
are the telephone and e-mail. However, this is the most rapid way to interact, but it is the only way

employees in Elasis have to quick exchange information and suggestions.
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Office is adopted very frequently too and it is mainly used to write reports and to formalize
knowledge. Then, we found that within each business line in Elasis different application exist,
depending on the work and activities performed by each.

It was found that within the business line vehicle two specific applications are used: Ug/Imam and
Codep. These are used for knowledge accessibility and for having a longitudinal view on projects. The
level of satisfaction for these applications is not high.

The business line ICT adopts different applications more internet-based, such as Kman, the intranet
and the search engine on the World Wide Web. Kman is the firms’ portal for the Knowledge
Management, and is used mainly for knowledge archival and retrieval, it is not interactive and
employee’s satisfaction level for this application is medium-high.

Within this business line the intranet and the discussion forum are used very frequently for retrieving
knowledge and information demonstrating a higher confidence in the use of the web and its
applications.

Nevertheless, this part of the questionnaire has also the objective of evaluating the performance of
Knowledge Management Systems according to their experience. During interviews some elements
emerged as more interesting for a product development laboratory. In particular, some problems were
highlighted as major difficulties to knowledge sharing due to KMS. The elements concern mainly the
archival of knowledge and the creation of specific folders/repositories for facilitating specific
knowledge retrieval and use, the adoption of templates from employees in order to codify knowledge,
the nature of the terms and schema used to codify knowledge, the integration of knowledge produced
in different parts of the firm, the time needed to search for knowledge, and finally the effectiveness of
search functionalities.

From the majority of these items, the focus of investigation is the effectiveness of knowledge
management system and the capabilities of employees in knowledge formalization, archival and
retrieval. These are the basics phases enabling the transfer of knowledge, without them there is no

transfer. The items proposed are:

Dimension Constructs N°items

Technological factors | Knowledge Accessibility 2
(KMS effectiveness and
Knowledge quality)

Knowledge Format
Knowledge accuracy and reuse
Knowledge Integration
Response time

Search functionalities
effectiveness

—_— =N N N
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10.9.1 Knowledge accessibility

Knowledge accessibility is measured through a five point Likert scale from strongly disagree to
strongly agree. Statistics confirmed that Knowledge in Information Management System is not listed
in a way that facilitates its retrieval. This was confirmed by a cumulative percent of 48%, whereas
38% express an opposite opinion. There is a strong gap between the two business lines. ICT
respondents affirm that knowledge in KMS is listed in a way that facilitates its retrieval (54.5% Mean
=3.09)), whereas Vehicle is more oriented to affirm the contrary (57.1%).

Knowledge Accessibility

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 4 8.0 8.0 8.0
2.00 20 40.0 40.0 48.0
3.00 7 14.0 14.0 62.0
4.00 17 34.0 34.0 96.0
5.00 2 4.0 4.0 100.0
Total 50 100.0, 100.0
ICT_Knowledge Accessibility
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 2 9.1 9.1 9.1
2.00 6 27.3 27.3 36.4
3.00 2 9.1 9.1 45.5
4.00 12 54.5 54.5 100.0
Total 22 100.0 100.0

Vehicle Knowledge Accessibility

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 2 7.1 7.1 7.1
2.00 14 50.0 50.0 57.1
3.00 5 17.9 17.9 75.0
4.00 5 17.9 17.9 92.9
5.00 2 7.1 7.1 100.0
Total 28 100.0, 100.0

10.9.2 Knowledge format

Knowledge format is measured through a five point Likert scale from strongly disagree to strongly
agree. The overall percentage gives us a very contradictory scenario of what concerns the use of
templates for codifying knowledge (Mean=3.06), even if the majority of respondents have declared to
adopt templates (44% against 38%).

It is interesting to note the high percentage of who have preferred to not express a clear judgment,
choosing the neutral value (24%). However, a strong difference exists in the evaluation of the two
different business units. The business line Vehicle is more oriented in affirming that knowledge is not
codified in into templates (mean = 2.89) a cumulative percent of 35.7% say that employees don’t use

templates, 35.7% are neutral and only 28.6% affirm that templates are used within the business line.
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Instead, it is possible to infer that in ICT templates are more used (Mean=3.27) as a 63.6% of

respondents affirm. However for 27.3% of respondents templates are not widely used.

Knowledge format

Frequency Percent Valid Cumulativ
Percent e Percent
Valid 1.00 3 6.0 6.0 6.0
2.00 13 26.0 26.0 32.0
3.00 12 24.0 24.0 56.0
4.00 22 44.0 44.0 100.0

Total 50 100.0 100.0

Vehicle_ Knowledge format

Frequency Percent Valid Cumulativ
Percent e Percent
Valid 1.00 1 3.6 3.6 3.6
2.00 9 32.1 32.1 35.7
3.00 10 35.7 35.7 71.4
4.00 8 28.6 28.6 100.0

Total 28 100.0 100.0

ICT_ Knowledge format

Frequency Percent Valid Cumulativ
Percent e Percent
Valid 1.00 2 9.1 9.1 9.1
2.00 4 18.2 18.2 27.3
3.00 2 9.1 9.1 36.4
4.00 14 63.6 63.6 100.0

Total 22 100.0 100.0

10.9.3 Knowledge accuracy and reuse

The degree of understanding of historical knowledge is measured through a five point Likert scale
from strongly disagree to strongly agree. In the question we mention also a process in which
employees are involved within the firm that is called Issue Management, the identification of
errors/malfunctioning.

Results show clearly that the predominance of the sample don’t agree on the fact that knowledge is
explicated clearly (mean=2.50). If the knowledge present in KMS is not explicated in a clear way, its
reuse and retrieval become problematic. This question is particularly interesting as from interviews we
realized that employees at Elasis have some difficulties in understanding and deciphering the
knowledge that other colleagues have entered.

The majority of respondents (56% cumulative percentage, 28 individuals) affirm that knowledge in
Elasis is codified subjectively, in a way that affects negatively its reuse in other projects.

It is interesting to note that 30% of respondents (15 individuals) don’t answer (‘don’t know’), but in
reality this non answer reinforces the assumption that old knowledge is not used in new projects,
losing important efficiencies of scope. Only 14% agree with the statement. This result is confirmed by

both business lines, which express a similar judgment.

177



Qualitative interviews in fact confirmed that as the knowledge accessibility and its codification takes
too much time, actually it is more useful and easy to recreate the knowledge for every new project or

product in both business lines.

Knowledge Accuracy and reuse

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 5 10.0 10.0 10.0
2.00 23 46.0 46.0 56.0
3.00 15 30.0 30.0 86.0
4.00 7 14.0 14.0 100.0

Total 50 100.0, 100.0;

VEHICLE_ _Knowledge Accuracy and reuse

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 3 10.7 10.7 10.7
2.00 12 42.9 42.9 53.6
3.00 10 35.7 35.7 89.3
4.00 3 10.7] 10.7 100.0

Total 28 100.0, 100.0;

ICT_ Knowledge Accuracy and reuse

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 2 9.1 9.1 9.1
2.00 11 50.0 50.0 59.1
3.00 5 22.7 22.7 81.8
4.00 4 18.2 18.2 100.0

Total 22 100.0, 100.0;

10.9.4 Knowledge integration

The knowledge integration through KMS is measured through a five point Likert scale from strongly
disagree to strongly agree.

The lack of perception of the whole process of NPD enabling employees to understand how the
fragment of work integrates with the whole product itself is intensified by KMS. Respondents in fact,
affirm that KMS don’t integrate knowledge produced by different departments, units or business lines,
on the contrary knowledge is distributed in different KM systems (Mean=2.40, Mode = 2; Median =2),
impeding a rapid retrieval of the knowledge needed.

In fact, 62% of respondents agree on the fact that the knowledge is dispersed among different KMS,
and only 18% disagree with this condition. This situation is strongly emphasized by the business line
ICT, where a cumulative 81, 8% of respondents agree that KMS contribute to disperse the knowledge

of the firm (Mean=1.95), against 46, 4% of the business line Vehicle (Mean=2.40).
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Knowledge Integration

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 8 5.1 16.0 16.0
2.00 23 14.6 46.0 62.0
3.00 10 6.4 20.0 82.0
4.00 9 5.7 18.0 100.0
Total 50 31.8 100.0
Missingl  System 107 68.2
Total 157 100.0

VEHICLE Knowledge Integration

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 2.00 13 46.4 46.4 46.4
3.00 9 32.1 32.1 78.6
4.00 6 21.4 21.4 100.0
Total 28 100.0, 100.0

ICT Knowledge Integration

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 8 36.4 36.4 36.4
2.00 10 45.5 45.5 81.8
3.00 1 4.5 4.5 86.4
4.00 3 13.6 13.6 100.0
Total 22 100.0, 100.0

10.9.5 Response time

The time needed for knowledge accessibility is measured through a five point Likert scale from
strongly disagree to strongly agree. Employees agree that the time needed to search for knowledge is
not very high (46%), 14% briefly say that KMS are rapid. A 20% of employees is not able to judge
and an other 20% of respondents say that information processing is slow. It is interesting to note that
more than 80% of these employees that say that information retrieval time is high belong to the
business line Vehicle.

In this business line, cumulatively 39.3 % of respondents say that time needed for knowledge
accessibility is not high, 32.1 % don’t express an opinion and 20% express an opposite opinion.
Within ICT, the percentage of those who say that information retrieval in KMS is rapid account for
86.4%, 4.5% don’t know, and 9.1% say that too much time is needed to retrieve information.

Response Time

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 7 14.0 14.0 14.0
2.00 23 46.0 46.0 60.0
3.00 10 20.0 20.0 80.0
4.00 9 18.0 18.0 98.0
5.00 1 2.0 2.0 100.0
Total 50 100.0, 100.0
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Vehicle Response Time

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 3 10.7, 10.7 10.7
2.00 8 28.6 28.6) 39.3
3.00 9 32.1 32.1 71.4
4.00 7 25.0 25.0 96.4
5.00 1 3.6 3.6 100.0
Total 28 100.0, 100.0

ICT_Response Time

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 4 18.2 18.2 18.2
2.00 15 68.2 68.2 86.4
3.00 1 4.5 4.5 90.9
4.00 2 9.1 9.1 100.0
Total 22 100.0, 100.0

10.9.6 Search functionalities effectiveness

Search functionalities effectiveness is measured through a five point Likert scale from strongly
disagree to strongly agree.

Finally, we asked to evaluate the perceived effectiveness of search functionalities. Here we found very
mixed answers. There is a very soft predominance of respondents that affirm that search
functionalities are effective (38%), but 34 % express a contradicting opinion, and 28% remain neutral.

There was no difference between the two business lines.

Search functionalities effectiveness

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 5 10.0 10.0 10.0
2.00 12 24.0 24.0 34.0
3.00 14 28.0 28.0 62.0
4.00 18 36.0 36.0 98.0
5.00 1 2.0 2.0 100.0
Total 50 100.0 100.0
Vehicle_Search functionalities effectiveness
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 1 3.6 3.6 3.6
2.00 7 25.0 25.0 28.6
3.00 10 35.7 35.7 64.3
4.00 9 32.1 32.1 96.4
5.00 1 3.6 3.6 100.0
Total 28 100.0 100.0
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ICT_Search functionalities effectiveness

Frequency| Percent Valid| Cumulative
Percent Percent
Valid 1.00 4 18.2 18.2 18.2
2.00 5 22.7 22.7 40.9
3.00 4 18.2 18.2 59.1
4.00 9 40.9 40.9 100.0
Total 22 100.0 100.0

10.9.1 Synthesis of Technological Mechanisms

Knowledge management systems represent a weakness in the process of knowledge sharing within
Elasis (overall mean = 2.70). Informal networks, mutual help, face-to-face interactions still represent
the easier and quicker enabler of knowledge transfer. Problems concerning KMS emerge for every
item, especially for knowledge integration, historical knowledge understanding, and time needed to
retrieve knowledge.

Problems in knowledge integration are due mainly in the adoption of different KMS in different
business lines or units, with the consequent proliferation of platforms and application that don’t
interact. Moreover, it is recognized the lack of an instant messaging application, whereas to overcome
this problem employees adopt an asynchronous and less rapid communication tool, such as the e-mail.

The subjectivity with which knowledge is codified and archived makes knowledge understanding and
reuse very difficult. Moreover, as templates and other standard for codification are not very frequently
used, it is possible to imagine that historical knowledge is not even searched.

The analysis highlighted several differences in the perception of knowledge management systems
effectiveness among respondents of both business lines. Comparing the mean for both business lines
they have in common a critical attitude towards firms’ KMS (Vehicle mean= 2.77 ICT mean = 2.61).
Employees of the Vehicle business line criticize more than their colleague of the business line ICT the
organization of knowledge and its codification through templates, whereas employees of the business
line ICT are more critical towards knowledge integration through KMS and time needed for searching
for knowledge.

Knowledge management systems in Elasis are old and lack of several important applications. For
example through the intranet is not possible to get information on market or macroeconomic trends or

improvements done by competitors in the automative domain and so on.
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Overall Statistics

Knowledge [Knowledge |Knowledge [Knowledge| Time Search MEAN
accessibilit| format Accuracy |integration| needed [functionalities
y effectiveness
Nl Valid 50 50 50 50 50 50 50
Missing 0 0 0 0 0 0 0
Mean 2.86 3.06 2.48 2.40 2.48 2.96| 2.70
Median 3.00 3.00 2.00 2.00 2.00 3.00
Mode 2.00 4.00 2.00 2.00 2.00 4.00
Std. 1.10675 97750 .86284 96890 1.01499 1.04900
Deviation|
Variance 1.22490 .95551 74449 .93878| 1.03020 1.10041
Vehicle Overall Statistics
Knowledge | Knowledge |Knowledge|Knowledge| Time Search
accessibilit| format Accuracy |integration| needed [functionalities
y effectiveness
Mean
Nl Valid 28 28 28 28 28 28
Missing 0 0 0 0 0 0
Mean 2.67 2.89 2.46 2.75 2.82 3.070 2.77
Median 2.00 3.00 2.00 3.00 3.00 3.00
Mode 2.00 3.00 2.00 2.00 3.00 3.00
Std. 1.09048 .87514 .83808 79931  1.05597 .94000
Deviation
Variance 1.18915 .76587 .70238 .63889] 1.11508 .88360
ICT Overall Statistics
Knowledge | Knowledge |Knowledge|Knowledge| Time Search
accessibilit| format Accuracy |integration| needed [functionaliti
y es
effectivene| Mean
SS
N|  Valid 22 22 22 22 22 22
Missing 0 0 0 0 0 0
Mean 3.09 3.27 2.50 1.95 2.04 2.82] 261
Median 4.00 4.00 2.00 2.00 2.00 3.00
Mode 4.00 4.00 2.00 2.00 2.00 4.00
Std. 1.10880 1.07711 .91287 .99892 78542  1.18065
Deviation|
Variance 1.22944 1.16017 .83333 .99784 .61688]  1.39394
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10.10 Knowledge Sharing Performance

As we can see from statistics the overall evaluation of the performance of knowledge sharing is low
(overall mean=2.77).

Knowledge sharing performance suffer more on two variables, the knowledge of who is working on
what (Mean= 2.52, mode=2, median =2) and the transfer of best practice (Mean= 2.42, mode=2,
median =2).

A 66% of employees don’t know what their colleagues are doing during the hour of work, and only
20% among them declare of knowing who is working on what.

A small difference exist between the two business lines, whereas in Vehicle 71.4% (mean=2.39
mode=2, median =2 of respondents disagree on the statement, while in ICT this percentage is lower
(59.1% Mean=2.68, mode=2, median =2).

For what concerns best practice, from interviews we got that no routines exist for sharing best practice
among firms’ employees. Even on the KM platform no space for them is present. In fact, 60% confirm
this situation, while 18% don’t know about best practice and 20% confirm to have gotten best practice
somewhere within the firm.

The two business lines manifested a common judgment on this tem (Mean Vehicle 2.46, mean ICT
2.36)

Moreover, from interviews was evident that both best practice sharing and knowledge of who is
working on what are two kind of knowledge available only by informal communication by the coffee
machine. No organizational routine exist for making circulating these information. Also for this item
the two business lines expressed the same opinion (Mean Vehicle 2.39, mean ICT 2.68)

In addition, it was found that the Knowledge at disposition to employees is scarcely sufficient, since
the majority of respondents 48% declare that the information at his disposition through Knowledge
management systems and person-to-person knowledge exchange is not sufficient for his work, 42%
doesn’t agree with that and 10% don’t know.

Here we found a contradicting evaluation from the two business lines. The majority of respondent by
the business line Vehicle declared that the knowledge at their disposition was not sufficient (53.6%,
mean =2.64) whereas the majority of respondents among ICT (59.1%, mean=3.32) judged sufficient
the knowledge at their disposition.

The knowledge of who is expert on what is more developed than other items (Mean=3.20). Even for
this variable there is a strong percentage of people who declare to having difficulties in identifying
who is expert on what (cumulative percent = 34%), even if the majority have a different opinion
(48%).

The business lines manifested here a contradicting opinion, where the respondents among Vehicle
confirmed more strongly their knowledge of the experts within their business line (3.28) than the

business line ICT (3.08).However, the difference was not significant.
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KS Who is working on what

Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 2 4.0 4.0 4.0
2.00 31 62.0 62.0 66.0
3.00 7| 14.0 14.0 80.0
4.00 9 18.0 18.0 98.0
5.00 1 2.0 2.0 100.0
Total 50 100.0, 100.0;
Vehicle KS Who is working on what
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 2 7.1 7.1 7.1
2.00 18 64.3 64.3 71.4
3.00 4 14.3 14.3 85.7
4.00 3 10.7] 10.7 96.4
5.00 1 3.6 3.6 100.0
Total 28 100.0, 100.0;
ICT KS Who is working on what
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 2.00 13 59.1 59.1 59.1
3.00 3 13.6 13.6 72.7
4.00 6 27.3 27.3 100.0
Total 22 100.0, 100.0;
KS Who is expert on what
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 1 2.0 2.0 2.0
2.00 16 32.0 32.0 34.0
3.00 9 18.0 18.0 52.0
4.00 20 40.0 40.0 92.0
5.00 4 8.0 8.0 100.0
Total 50 100.0, 100.0;
Vehicle KS Who is expert on what
Frequency| Percent Valid| Cumulative
Percent] Percent
Valid 1.00 1 3.6 3.6 3.6
2.00 6 21.4 21.4 25.0
3.00 7 25.0 25.0 50.0
4.00 12 42.9 42.9 92.9
5.00 2 7.1 7.1 100.0
Total 28 100.0, 100.0,
ICT KS Who is expert on what
Frequency| Percent Valid| Cumulativ|
Percent] e Percent
Valid 2.00 10 45.5 45.5 45.5
3.00 2 9.1 9.1 54.5
4.00 8 36.4 36.4 90.9
5.00 2 9.1 9.1 100.0
Total 22 100.0, 100.0,
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KS Knowledge completeness

Frequency| Percent Valid| Cumulative
Percent] Percent]
Valid 1.00 3 6.0 6.0 6.0
2.00 21 42.0 42.0 48.0
3.00 5 10.0 10.0 58.0
4.00 18 36.0 36.0 94.0
5.00 3 6.0 6.0 100.0
Total 50 100.0, 100.0;
Vehicle KS Knowledge completeness
Frequency| Percent Valid| Cumulative
Percent] Percent]
Valid 1.00 3 10.7] 10.7 10.7]
2.00 12 42.9 42.9 53.6
3.00 5 17.9 17.9 71.4
4.00 8 28.6 28.6 100.0
Total 28 100.0, 100.0;
ICT KS Knowledge completeness
Frequency| Percent Valid| Cumulative
Percent] Percent]
Valid 2.00 9 40.9 40.9 40.9
4.00 10 45.5 45.5 86.4
5.00 3 13.6 13.6 100.0
Total 22 100.0, 100.0;
KS Best practice
Frequency| Percent Valid| Cumulative
Percent] Percent]
Valid 1.00 11 22.0 22.0 22.0
2.00 19 38.0 38.0 60.0
3.00 9 18.0 18.0 78.0
4.00 10 20.0 20.0 98.0
5.00 1 2.0 2.0 100.0
Total 50 100.0, 100.0;
Vehicle KS Best practice
Frequency| Percent Valid| Cumulative
Percent] Percent]
Valid 1.00 6 21.4 21.4 21.4
2.00 10 35.7 35.7 57.1
3.00 6 21.4 21.4 78.6
4.00 5 17.9 17.9 96.4
5.00 1 3.6 3.6 100.0
Total 28 100.0, 100.0;
ICT KS Best practice
Frequency| Percent Valid| Cumulative
Percent] Percent]
Valid 1.00 5 22.7 22.7 22.7
2.00 9 40.9 40.9 63.6
3.00 3 13.6 13.6 77.3
4.00 5 22.7 22.7 100.0
Total 22 100.0, 100.0;
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10.10.1 Synthesis of the Results of Knowledge Sharing Performance

Statistics highlighted some problems related to the activity of sharing knowledge within Elasis. The
more critical aspects to solve are related to the circulation of best practices, which actually are not
recorded and codified.

Best practices are a very important factor in each organization, both public and private. Elasis could
improve best practice sharing through creating an electronic house organ or a section over the KMS in
which for each kind of activity employees can find the ‘best practice’. Today, this work is asked to
employees regrouped in communities of practices.

Moreover, the firm doesn’t inform his employees about the work their colleagues are doing, creating a
barrier on individual capabilities’ awareness. This probably explicates the high frequency of informal
communication both within and across business lines. From interviews we realized that this is due
mainly to frequent informal conversations and discussion during the coffee breaks or in the smoking
area. This lack of information emphasized much more within the business lines Vehicle.

However, the knowledge at disposition of the employees is not sufficient for performing their work,
especially within the business line Vehicle.

The two typologies of knowledge, that is who is expert on what and who is working on what could be
improved by the firm simply creating a showcase over the Elasis intranet or KMS where each
employee briefly describe his expertise and actual projects on which is working.

Increasingly, from interviews we found that knowledge is shared mainly with employees of the same
business units or belonging to other partner of the Fiat group. Employees collaborate and share
knowledge more frequently with employees of other firms of the Fiat Group than with employees of
the different business lines. This conclusion is probably influenced by the strong differences existing
among the activities performed by both business lines. However, it is not a useful indicator when a
firm is building a complex product like a car. Probably Elasis need urgently some employees that play
the role of boundary spanners.

From interviews we got that in the database and KMS of the firm a lot of knowledge about product
implementation and development is archived, but this is quite unusable due to the absence, in the past,
of codification rules such as templates, libraries etc. etc.

Nowadays templates are present but a large percentage of employees are not aware about it, then it
should be useful to manage some meeting in order to explain the reasons and foster the utilization of

the codification tools actually available.
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Overall

KS.who is KS.who is KS.Knowledge [KS.best practice|Overall Mean
working on whatlexpert on what |completeness
Nl  Valid 50 50 50 50 50
Missing 0 0 0 0 0
Mean 2.52 3.20 2.94 2.42 2.77
Median 2.00 3.00 3.00 2.00
Mode 2.00 4.00 2.00 2.00
Std. .90891 1.04978 1.13227 1.10823
Deviation
Variance .82612 1.10204 1.28204 1.22816
Vehicle Statistics
KS.who is KS.who is KS.Knowledge [KS.best practice|Overall Mean
working on whatlexpert on what |completeness
N Valid 28 28 28 28 28
Missing 0 0 0 0 0
Mean 2.39 3.28 2.64 2.46 2.69
Median 2.00 3.50 2.00 2.00
Mode 2.00 4.00 2.00 2.00
Std. .91649 1.01314 1.02611 1.13797
Deviation
Variance .83995 1.02646 1.05291 1.29497
ICT Statistics
KS.who is KS.who is expertl[Knowledge KS.best practice |Overall
working on what jon what completeness Mean
N Valid 22 22 22 22 22
Missing 0 0 0 0 0
Mean 2.68 3.09 3.32 2.36 2.85
Median 2.00 3.00 4.00 2.00
Mode 2.00 2.00 4.00 2.00
Std. .89370 1.10880 1.17053 1.09307
Deviation
Variance .79870 1.22944 1.37013 1.19481
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The table below resumes the mean for every variable and for the constructs considered in the present

analysis:

Item Statistics

Mean Std. Deviation N

Org.Factors.Knowledge Sharing Routines 2,7200 1,16128 50
Org.Factors.Individual_Incentives 21800 1.02400 50
Org.Factors.Group_lIncentives 36200 80534 50
Org.Factors.Fragmentation 2 6800 93547 50
Org.Factors.Distance 3,9200 1,36785 50
Org.Factors.Employees_Mobility 3,8600 1,22907 50
Org.Factors.Rigid_Org_Structures 3,8067 ,52636 50
Social.Factors.Trust 3,6200 ,72534 50
Social.Factors.Mutual_Help 4.1400 67036 50
Soc.factors.Communication effectiveness 3.6600 58632 50
Org. Factors Interaction frequency 3.0200 99980 50
Social.Factors.Socialization 3.9000 67763 50
Technological.Factors.Knowledge Accessibility 2 8600 1.10675 50
Technological.Factors.Knowledge Format 3,0600 ,97750 50
Technological.Factors.Knowledge Accuracy 2 4800 86284 50
Technological.Factors.Knowledge Integration 2.9000 88641 50
Technological.Factors.Response Time 2 4800 1.01499 50
Technological.Factors.Search Functionalities
Efffectiveness 2,9600 1,04900 50
KS.who is working on what 2,5200 , 90891 50
KS.who is expert on what 3,2000 1,04978 50
KS.Knowledge Completeness 2,9400 1,13227 50
KS.best practice 2,4200 1,10823 50
socC 3,8300 ,32928 50
ORG 3,2552 ,46426 50
TECH 2,7900 ,62616 50
Knowledge Sharing Effectiveness

2,7700 ,75397 50
NPD 1 2,9800 ,71400 50
NPD 2 2,6600 17222 50
NPD 3 2,7600 ,82214 50
NPD 4 2,5800 ,75835 50
NPD 2,7450 ,63183 50
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11. Multivariate Data Analysis

It is necessary to understand the role played by each assumption for every multivariate technique. The
need to test the statistical assumptions is increased in multivariate applications because of two
characteristics of multivariate data analysis. First, the complexity of the relationships, owing to the
typical use of a large number of variables, makes the distortion and biases more potent when the
assumptions are violated, particularly when the violation compound to become even more detrimental
than if considered separately. Second, the complexity of the analysis and results may mask the
indicators of assumptions violations apparent in the simpler univariate analysis.

Multivariate techniques (as well as univariate) are all based on a fundamental set of assumptions
representing the requirements of the underlying statistical theory.

The ‘search for structure’ with factor analysis can reveal substantive interrelationships among
variables and provide an objective basis for both conceptual and model development and improve
parsimony among the variables in a multivariate analysis.

Factor analysis tools will help in preparing data for regression analysis and in data reduction and scale

construction.

11.1 Factor Analysis

By examining the data before any multivariate technique the researcher get critical insights into the
characteristics of data:

1) a researcher attains a basic understanding of the data and relationships between variables.
Multivariate techniques place greater demands on the researcher to understand, interpret and
articulate results based on relationships. A thorough knowledge of the variables
interrelationships can aid immeasurably in the specification and refinement of the multivariate
model as well as provide a reasoned perspective for interpretation of the results.

2) aresearcher ensures that the data underlying the data analysis meet all of the requirements for
a multivariate analysis. Missing data, outliers, and the statistical characteristics of the data are
much more difficult to assess in a multivariate context. Thus, the analytical sophistication
needed to ensure that these requirements are met forces the researcher to use a series of data

examination techniques that are as complex as the multivariate techniques themselves.

The tools generally used for factor analysis are the Histogram, the BoxPlot, the Scatterplot, the

normality test (skewness and kurtosis).

189



11.1.2 Normality test

The most fundamental assumption is normality, referring to the shape of the data distribution for an
individual metric variable and its correspondence to the normal distribution, the benchmark for
statistical method. If the variation to the normal distribution is sufficiently large, all resulting statistical
tests are invalid, because normality is required to use the F and t statistics.

Multivariate normality (the combination of two or more variables) means that the individual variables
are normal in a univariate sense and that their combinations are also normal. Thus, if a variable is
multivariate normal, it is also univarite normal. However, the reverse is not necessarily true (Hair et
al.: 80). Whether the variables exhibit an univariate normality, it will help gain multivariate normality.
The researcher has to consider the shape of the offending distribution and the sample size. The
researcher must not only judge the extent to which the variable’s distribution is nonnormal, but also

the sample size involved.

11.1.3 Impacts due to the shape of the distribution

The researcher can describe that the shape of the distribution in order to see whether it differs from the
normal distribution by two measures: kurtosis and skewness.

Kurtosis refers to the ‘peakedness’ or ‘flatness’ of a distribution compared with the normal
distribution. Distributions that are taller or more peaked than the normal distribution are termed
leptokurtic, while a distribution that is flatter is termed playkurtic.

Whereas kurtosis refers to the height of the distribution, skewness is used to describe the balance of
the distribution; that is: is it unbalanced and shifted to one side or is it centered and symmetrical with
about the same shape on both sides? Skewness is in fact a measure of symmetry or more precisely, of
a lack of symmetry. A distribution (or data set) is symmetric if it looks the same to the left and right of
the center point.

If a distribution is unbalanced, it is skewed. A positive skew denotes a distribution shifted to the left,
whereas a negative skewness reflects a shift to the right.

Summarizing, a negative kurtosis value indicate a platykurtic distribution, while positive values denote
a leptokurtic distribution. Likewise positive skewness values indicate the distribution shifted to the

left, and the negative values denote a rightward shift.

11.1.4 Impacts due to the sample size

Larger sample size reduces the detrimental effects of nonnormality. In a small sample of 50 or fewer
observations, and especially if the sample size is less than 30 or so, significant departures from
normality can have a substantial impact on the results. From sample size of 200 or more, however,

these same effects may be negligible.
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To assess normality, it is possible to use two methods: visual check of the histogram and statistical

test. In our analysis statistical test was used. The statistic value for the skewness is calculated:

“ skewness = skewness
6
N

Where N is the sample size (50). A z can also be calculated for the kurtosis value using the following

formula.

“kurtosis = kurtosis
’
N
If either calculated z value exceeds the specified critical value, then the distribution is nonnormal in
terms of those characteristics.
The critical value is from a z distribution, based on the significance level we desire. The most
commonly used critical values are + 2.58 (0.1 significance level) and + 1.96, which corresponds to a

0.5 error level.

As we can see from the table, the distribution is normal as all the variables never exceed + 2.58 or +
1.96.

Statistics Organizational Factors

Knowledge| Individual Group|Fragment] Distance| Employees| Rigid ORG
Sharing| Incentives| Incentives ation Mobility] Org.
Routines| Structure
S
N 50 50 50 50 50 50 50 50
Skewness .334 811 .080 .384 -.648 -.891 -.891 -.683
Std. Error .337 .337 .337 .337 .337 .337 .337 .337
of
Skewness
Kurtosis -.984 A11 -483 -1.263] -1.509 -173 -1.033 411
Std. Error .662 .662 .662 .662 .662 .662 .662 .662
of Kurtosis
Kurtosis and skewness of organizational factors.
Statistics Social Factors
Trust] Mutual Help|  Socialization| Soc.factors.Com| Interaction SOC
munication|  Frequency
effectiveness
N 50 50 50 50 50 50
Skewness -271 -.592 -.697 -.060 .725 -.192
Std. Error .337 .337 .337 .337, .337 .337,
of
Skewness
Kurtosis -.007 1.043 1.355 -.932 -.465 -.545
Std. Error .662 .662 .662 .662 .662 .662
of Kurtosis

Kurtosis and skewness of social factors
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Statistics Technological Factors

Knowledge| Knowledge| Knowledge| Knowledge| Response Search; TECH
accessibilif accuracy Format| Integration Time| Functionalities
Vi effectiveness
Nl Valid 50 50 50 50 50 50 50
Missing 0 0 0 0 0 0 0
Skewness .100 -.533 .263 .018 483 -.360 -.048
Std. Error| .337 .337 .337 .337 .337 .337 .337
of
Skewness
Kurtosis -1.202 -.979 -.543 -.468 -.500 -.862 .306
Std. Error .662 .662 .662 .662 .662 .662 .662
of Kurtosis
Kurtosis and skewness of technological factor variables
Statistics Knowledge Sharing Performance
Knowledge| Knowledge| Knowledge| Knowledge
Sharing Sharing Sharing Sharing
Performance| Performance| Performance| Performance
N Valid 50 50 50 50
Missing 0 0 0 0
Skewness .958 -.088 122 .398
Std. Error .337, .337 .337 .337
of
Skewness
Kurtosis| -.005 -1.164 -1.289 -.854
Std. Error| .662 .662 .662 .662
of Kurtosis

Kurtosis and skewness of knowledge sharing performance variables
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11.2 Factor analysis decision process

A research generally contains a certain number of variables, however sometimes it is difficult
whenever impossible to identify general evaluative dimensions for including such variables.

For example consumers may consider salesperson to be a more general evaluative dimension than is
composed of many more specific characteristics, such as knowledge, courtesy, likeability, sensitivity,
friendliness, helpfulness etc. To identify these broader dimensions the retailer could commission a
survey asking for consumer evaluations on each of the 80 specified items. Factor analysis is used to

identify the broader underlying evaluative dimensions.

11.2.1 Stage 1. Objective of factor analysis

The objective of factor analysis is to find a way to summarize (condense) the information contained in
a number of original variables into a smaller set of new, composite dimensions or variate (factor) with
a minimum loss of information.
In achieving its objective, factor analysis is keyed to 4 issues:

a. specify the unit of analysis;

b. achieving data summarization and/or data reduction;

c. variable selection;

d. using factor analysis results with other multivariate techniques.

a. Specify the unit of analysis

Thus, the researcher have to choose the unit of analysis for f.a., generally it is between

respondents/cases or variables. In our case we will adopt variables.

b. Data summarization

The goal of data summarization is the definition of a structure and this is achieved only by defining a
small numbers of factor that adequately represent the original set of variables. It is important to
highlight that in factor analysis all variables are considered with no distinction as to dependent or
independent variables.

Conversely, one can look at each factor as a dependent variable that is a function of the entire set of
observed variables (Hair et al. 2006).

However, the structure is defined by the interrelatedness among variables allowing for the

specification of a smaller number of dimensions representing the original set of variables.
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b. Data reduction

Data reduction is an other goal of f.a. and can be achieved by:
1. identifying representative variables from a much larger set of variables for use in subsequent
multivariate analyses;
2. creating an entirely new set of variables, much smaller in number, to partially or completely

replace the original set of variables.

The goal is to reduce the number of variables in order to simplify the multivariate analyses.

11.2.2 Stage 2. Designing factor analyses

The first decision to take into this stage is whether calculating factor analysis with respondents or with
variables. Our analysis focuses on correlation among variables, then we are going to adopt the R-Type

factor analysis.

- Variable selection d measurement Issues

At this stage, we have to answer to two specific questions, such as: What type of variables can be used
in factor analysis? How many variables should be included?

A correlation value can be calculated among all variables; however it is important to reduce the
number of variables considering that our sample size is also limited. In our study we have three
factors, such as organizational barriers, social barriers, technological barriers and one dependent
variable, which is knowledge sharing performance. It is important to have a couple of variables for
each factor. Literature proposes to include several variables (five or more) for each factor. Factor
analysis is done in order to reduce the number of variables in order to identify a single variable for
each factor. However, before doing a factor analysis it is important to identify several key variables

(key indicants) that closely reflect the hypothesized underlying factor (Hair et al. 2006).

- Sample size

For what concerns the sample, generally factor analyse lose efficiency for sample lower than 50
observations, preferably the sample size should be 100 or larger. The general rule for factor analysis is
to have at least five times as many observations as the number of variables to be analyzed, and the
more acceptable sample size would have a 10:1 ration.

However, in our case it is impossible to obtain an adequate sample size, since our sample size is
composed of 50 observations and we have 24 variables, 11 for organizational barriers, 3 for social

barriers, 6 for technological barriers, and 4 for knowledge sharing performance.
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In order to make factor analysis as much correct as possible we try to reduce the number of variables
maintaining the variables that are more significant for our analysis.

Since our goal is to measure the barriers to knowledge transfer, we maintain the variables that better
represent the factor of the analysis and that presented the lowest point in the statistical analysis made
before.

Form the analysis we found that the main problems to knowledge sharing are related to the
technological factor’s variables. For this reason we selected the most significant variables of this

factor and we made a pre-test to see whether there is a correlation among variables.

X1 Organizational factor. Knowledge Sharing Routines

X2 Organizational factor. Group Incentives

X3 Organizational factor. Individual Incentives

X4 Organizational factor. Fragmentation

X5 Organizational factor. Formal Organizational Structures
X6 Organizational factor. Distance

X7 Organizational factor. Employees’ mobility

X 8 Social Factor. Trust

X 9 Social Factor. Mutual Help

X 10 Social Factor. Socialization

X11 Social Factor. Interaction Frequency

X 12 Social Factor. Communication effectiveness

X 13 Technological Factor. Knowledge Accessibility

X 14 Technological Factor. Knowledge Format

X 15 Technological Factor. Knowledge Accuracy

X16 Technological Factor. Knowledge Integration

X17 Technological Factor. Response Time

X18 Technological Factor. Search Functionalities Effectiveness
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11.2.3 Stage 3. Assumptions in factor analysis

Conceptual issues

A basic assumption of factor analysis is that some underlying structure does exist in the set of selected
variables.

It is not correct to mix dependent and independent variables in a single factor analysis and then using
the derived factor to support dependence relationship. Moreover, the sample should be homogeneous,
it is not appropriate to do factor analysis to a sample of male and females for a set of items known to
differ because of gender. The combination of these data will be a poor representation of the unique
structure of each group.

Some degree of multicollinearity is desirable, because the objective is to identify interrelated set of

variables.

11.2.3.1 Measures of Intercorrelation

Correlations

It is important first to measure the number of correlations that exceeds .30. If there is not a substantial
number of a correlation greater than .30 factor analysis is probably inappropriate.

The correlations among variables can also be analyzed by computing the partial correlations among
variables.

In our case, the correlation matrix reveals that 40 of the 289 correlations are significant, which provide
13.84% of significance; tabulating the number of significant correlation per variables finds a range

from 6 (Ind. Incentives) to 0 (Mutual help, Socialization, Fragmentation, Mobility).
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Org.Factors. Org.Factors. Org.Factors. Org.Factors.Rigi
Knowledge Individual Incen | Group Incentive Org.Factors. Org.Factors.Emp | d_Org_Structure Org.Factors.
Sharing Routines tives s Fragmentation | loyees Mobility s Distance

Org.Factors.Knowledge
Sharing Routines 1,000 421 -,443 ,179 ,072 -,035 ,243
Org.Factors.Individual Incent
ives 421 1,000 -,485 ,232 ,004 ,255 ,375
Org.Factors.Group_Incentives -443 -485 1,000 -,029 069 177 -,065
Org.Factors.Fragmentation

,179 ,232 -,029 1,000 -,058 ,120 ,091
Org.Factors.Employees Mobi
lity ,072 ,004 ,069 -,058 1,000 ,147 ,054
Org.Factors.
Rigid Org Structures -,035 ,255 - 177 ,120 ,147 1,000 ,082
Social.Factors.Trust -,129 -,291 ,062 -,183 ,191 -,143 -,402
Social.Factors.Soc.factors.Co
mmunication effectiveness -008 308 -247 ;086 074 637 061
Social Factors Interaction
frequency -,083 -,004 -,041 ,072 ,052 ,176 -,103
Social.Factors.Mutual Help

,182 ,260 -,088 -,025 ,222 425 ,124
Social.Factors.Socialization

,016 ,056 -,034 =212 -,042 ,269 ,233
Technological.Factors.Knowl
edge Accessibility ,271 ,383 ,054 ,291 -,105 ,256 ,127
Technological .Factors.Knowl
edge Format ,105 ,295 -,126 ,133 ,024 ,023 ,187
Technological .Factors.Knowl
edge Accuracy ,178 ,247 -,055 ,245 ,084 ,014 172
Technological.Factors.Knowl
edge Integration ,250 ,313 -,054 -,138 ,043 -,086 ,027
Technological.Factors.Respon
se Time ,515 ,072 -,272 ,122 -,043 -,167 ,028
Technological.Factors.Search
Functionalities Effectiveness -043 007 151 153 -099 -224 -045
Org Factors.Distance ,243 375 -,065 ,091 ,054 ,082 1,000
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Technological. Technological | Technological Technological.
Factors.Knowle | Technological | .Factors.Know | .Factors.Know | Technological [ Factors.Search
dge .Factors.Know ledge ledge .Factors.Resp | Functionalities
Accessibility ledge Format Accuracy Integration onse Time Efffectiveness
Correlation Org.Factors.Knowledge
Sharing Routines 271 ,105 ,178 ,250 ,515 -,043
Org.Factors.Individual Incent
ives ,383 ,295 ,247 ,313 ,072 ,007
Org.Factors.Group_Incentives
,054 -,126 -,055 -,054 -,272 ,151
Org.Factors.Fragmentation
,291 ,133 ,245 -, 138 ,122 ,153
Org.Factors.Distance
127 ,187 172 ,027 ,028 -,045
Org.Factors.EmployeesMobi
lity -,105 ,024 ,084 ,043 -,043 -,099
Srl;;gs.Factors.R1g1d70rgistmct 256 023 014 -.086 167 _224
Social.Factors.Trust =271 -313 -,029 -219 ,170 ,006
Social.Factors.Mutual _Help ,109 ,049 ,023 ,093 -,011 -,137
Social.Factors.
Soc.factors.Communication -,012 -,195 -,104 ,002 -,235 -,388
effectiveness
Social.Factors.Interaction
frequency -,163 -,273 -,130 113 ,031 -,135
Social.Factors.Socialization
,253 ,071 -,161 ,051 ,071 ,023
Technological.Factors.Knowl
edge Accessibility 1,000 ,310 ,328 297 ,025 ,329
Technological .Factors.Knowl
edge Format ,310 1,000 ,546 ,502 ,135 ,400
Technological.Factors.Knowl
edge Accuracy ,328 ,546 1,000 ,278 ,174 ,315
Technological.Factors.Knowl
edge Integration ,297 ,502 ,278 1,000 ,077 ,259
Technological Factors.Respon
,025 ,135 ,174 ,077 1,000 ,363

se Time

198




Technological.Factors.Search
Functionalities Efffectiveness 329 400 315 1259 363 1,000

Bartlett test of Sphericity

A method for measuring the appropriateness of factor analysis examines the entire correlation matrix. The Bartlett test of sphericity is a test for the
presence of correlations among the variables. Barlett test of sphericity, variable projected upon an n-dimensional spheroid, the significance of the
relationship is then evaluated. It provides the statistical significance that the correlation matrix has significant correlations among at least some of the
variables. A statistically significant Bartlett’s test of sphericity (sig.<.05) indicates that sufficient correlation exist among the variables to proceed.

Several variables seem to be not significant, moreover the set of variables present some problems also in the MSA and in the anti-image test).

An other measure to quantify the degree of Intercorrelation among variables and the appropriateness of factor analysis is the measure of sampling adequacy
(MSA).

Value of 1 relates a complete relationship, totally related, which is bad. The range which is provided as a heuristic is:

0.8 (or above) — meritorious,

0.7 (or above)- middling,

0.6 (or above)- mediocre, or

0.5 (or above)- miserable (perfectly uncorrelated).
Below 0.50 — unacceptable.

Measure of sampling adequacy values must exceed .50 for both the overall test and each individual variable; variables with values less than .50 should be
omitted from the factor analysis one at a time, with the smallest one being omitted each time.

The measure of sampling adequacy with 18 variables presented a level of acceptance quite miserable.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling

Adequacy. 510

Bartlett's Test of Approx. Chi-Square 313,569

Sphericity df 153
Sig. ,000
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After having performed MSA and Bartlett test we proceed to the deletion of some variables as we will see in the next paragraph.
The variables deleted are: Mutual help, Socialization, Fragmentation, Mobility, the new correlation matrix is composed of 14 variables and 41 significant
correlations. As matter of fact, we did correlation again with the new set of variables. The new correlation matrix the correlation matrix reveals that 41 of

the 182 correlations are significant, which provide a percentage of 22.52% of statistically significant correlations.

Org.Factors. Org.Factors. Org.Factors. Org.Factors.Rigi
Knowledge Individual Incen | Group Incentive | d Org_Structure | Org.Factors.Dist
Sharing Routines tives s s ance
Org.Factors.Knowledge
Sharing Routines 1,000 421 -,443 -,035 ,243
Org.Factors.Individual Incent
ives 421 1,000 -,485 ,255 ,375
Org.Factors.Group_Incentives
-,443 -,485 1,000 - 177 -,065

1(l)rregs.Factors.ngld_Org_Struct -035 255 177 1,000 082
Org.Factors.Distance 243 ,375 -,065 ,082 1,000
Social.Factors. Trust -129 -291 ,062 143 -,402
Soc.factors.Soc.factors.Comm
unication effectiveness -008 308 -247 637 061
Soc.factors.Interaction
frequency -,083 -,004 -,041 ,176 -,103
Technological.Factors.Knowl
edge Accessibility 271 ,383 ,054 ,256 ,127
Technological.Factors.Knowl
edge Format ,105 ,295 -,126 ,023 ,187
Technological Factors.Knowl
edge Accuracy ,178 247 -,055 ,014 172
Technological Factors.Knowl
edge Integration ,250 ,313 -,054 -,086 ,027
Technological .Factors.Respon
se Time ,515 ,072 -,272 -, 167 ,028
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Technological Factors.Search
Functionalities Effectiveness

-,043 ,007 ,151 -,224 -,045
Social.Factors.S | Social.Factors.
oc.factors.Comm | Org. Factors
Social.Factors. Tr unication Interaction
ust effectiveness frequency
Correlation Org.Factors.Knowledge

Sharing Routines -129 -,008 -083
Org.Factors.Individual _Incent
ives -,291 ,308 -,004
Org.Factors.Group_Incentives

,062 -,247 -,041
Org.Factors.Rigid Org_Struct 143 637 176
ures ’ ! i
Org.Factors.Distance -,402 ,061 -103
Social.Factors.Trust 1,000 - 142 -017
Soc.factors.Communication
effectiveness -142 1,000 621
Org. Factors Interaction
frequency -,017 ,621 1,000
Technological.Factors.Knowl
edge Accessibility =271 -012 -163
Technological.Factors.Knowl
edge Format -,313 -,195 -,273
Technological.Factors.Knowl
edge Accuracy -029 -104 -130
Technological.Factors.Knowl
edge Integration -219 ,002 -113
Technological Factors.Respon
se Time ,170 -,235 ,031
Technological Factors.Search
Functionalities Efffectiveness ,006 -388 135
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Technological. Technological | Technological Technological.
Factors.Knowle | Technological | .Factors.Know | .Factors.Know | Technological | Factors.Search
dge .Factors.Know ledge ledge .Factors.Resp | Functionalities
Accessibility ledge Format Accuracy Integration onse Time Efffectiveness
Correlation Org.Factors.Knowledge
Sharing Routines 271 ,105 ,178 ,250 ,515 -,043
Org.Factors.Individual Incent
ives ,383 ,295 ,247 ,313 ,072 ,007
Org.Factors.Group_Incentives
1054 -126 -,055 -,054 272 151
l?rregS.Factors.ngld_Org_Struct 256 023 014 -.086 167 224
Social.Factors.Trust =271 -,313 -,029 -219 ,170 ,006
Soc.factors.Communication
effectiveness -,012 -,195 -,104 ,002 -,235 -,388
Org. Factors Interaction
frequency -,163 -,273 -,130 113 ,031 -, 135
Technological.Factors.Knowl
edge Accessibility 1,000 310 ,328 297 ,025 329
Technological.Factors.Knowl
edge Format ,310 1,000 ,546 ,502 ,135 ,400
Technological.Factors.Knowl
edge Accuracy 328 546 1,000 278 174 315
Technological .Factors.Knowl
edge Integration ,297 ,502 ,278 1,000 ,077 ,259
Technological .Factors.Respon
se Time ,025 ,135 ,174 ,077 1,000 ,363
Technological.Factors.Search
Functionalities Efffectiveness ,329 ,400 ,315 ,259 ,363 1,000
Org.Factors.Distance ,127 ,187 ,172 ,027 ,028 -,045
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Since the there was some problems with the number of factors and Bartlett test, we deleted some
variables, which presented a MSA values under .50, and we did the Kaiser-Meyer-Olkin Measure of
sampling adequacy again. We decided to perform again the Bartlett’ test with the new set of variables.

The Kaiser-Meyer-Olkin Measure of sampling adequacy score is higher but still miserable (0.546).

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling

Adequacy. 546

Bartlett's Test of Approx. Chi-Square 248,969

Sphericity Df 91
Sig. ,000

203



Anti-Image correlation

A high partial correlation is one with practical and statistical significance, and a rule of thumb is would be to consider partial correlations above .7 as high. Anti-
Image correlation matrix is just the negative value of the partial correlation. In each case, larger partial or anti-image correlations are indicative of data matrix

perhaps not suited to factor analysis. Here we propose the anti-image correlation with 14 variables.

Anti-image Matrices

Technologic
al.Factors.S
earch
Technological. Technologic | Functionaliti
Org.Factors. Org.Factors.In Org.Factors.Gr Soc. factors Factors.Knowl Technological. Technological. Technological. al.Factors.R
Knowledge Sharing dividual_Incent | Org.Factors.Pr oup_Incentive Social.Factors. Communicatio Interaction edge Factors.Know! Factors.Knowl Factors.Knowl esponse Efffectivene
Routines ives oximity S Trust n effectiveness frequency Accessibility edge Format edge Accuracy | dge Integration Time SS
Org.Factors.Knowledge
Sharing Routines ,392 -,050 -,071 ,120 ,057 ,047 ,022 -,146 ,093 -,048 -,141 -,231 ,161
Org.Factors.Individual_In
centives -,050 ,436 -,171 ,198 -,014 -,090 ,022 -,141 -,023 -,016 -,081 ,043 -,028
Org.Factors.Group_lInce
ntives ,120 ,198 -,143 ,510 -,018 ,097 -,070 -,162 ,088 -,029 -,115 ,078 -,029
Social.Factors. Trust ,057 -,014 ,229 -,018 ,622 -,004 ,087 ,107 ,160 -,161 ,029 121 ,000
Communication
effectiveness ,047 -,090 -,034 ,097 -,004 ,366 -,274 -,069 ,035 -,006 -,065 ,071 ,124
Org. Factors Interaction
frequency ,022 ,022 ,081 -,070 ,087 -,274 ,464 ,087 ,066 -,034 ,031 -,116 -,066
Technological.Factors.K
nowledge Accessibility -,146 -,141 ,109 -,162 ,107 -,069 ,087 ,555 -,001 -,090 ,036 ,075 -,176
Technological.Factors.K
nowledge Format ,093 -,023 -,020 ,088 ,160 ,035 ,066 -,001 414 -,230 -,193 -,040 -,060
Technological.Factors.K
nowledge Accuracy -,048 -,016 -,081 -,029 -,161 -,006 -,034 -,090 -,230 ,606 ,027 ,011 -,037
Technological.Factors.K
nowldge Integration -,141 -,081 ,138 -,115 ,029 -,065 ,031 ,036 -,193 ,027 ,611 ,052 -,088
Technological.Factors.R
esponse Time -,231 ,043 -,033 ,078 -,121 ,071 -,116 ,075 -,040 ,011 ,052 427 -,193
Technological.Factors.S
earch Functionalities
Efffectiveness ,161 -,028 ,016 -,029 ,000 ,124 -,066 -,176 -,060 -,037 -,088 -,193 AT7
Org.Factors.Proximity -,071 -,171 ,652 -,143 ,229 -,034 ,081 ,109 -,020 -,081 ,138 -,033 ,016
Org.Factors.Knowledge
Sharing Routines ,518(a) -,122 -,140 ,270 ,115 ,125 ,050 -,314 ,230 -,098 -,288 -,564 ,372
Org.Factors.Individual_In
centives -,122 ,705(a) -,321 ,419 -,027 -,225 ,049 -,287 -,054 -,030 -,158 ,100 -,062
Org.Factors.Group_lInce
ntives ,270 ,419 -,249 ,515(a) -,033 ,224 -,143 -,304 ,191 -,051 -,205 ,166 -,058
Social.Factors. Trust 115 -,027 ,360 -,033 ,555(a) -,008 161 ,182 ,315 -,262 ,047 -,235 -,001
Communication
effectiveness ,125 -,225 -,070 224 -,008 ,527(a) -,664 -,153 ,091 -,013 -,138 ,180 ,298
Org. Factors Interaction
frequency ,050 ,049 ,147 -,143 ,161 -,664 ,456(a) ,171 ,149 -,064 ,059 -,260 -,141
Technological.Factors.K
nowledge Accessibility -,314 -,287 ,181 -,304 ,182 -,153 171 ,569(a) -,003 -,155 ,062 ,155 -,341
Technological.Factors.K
nowledge Format ,230 -,054 -,038 ,191 ,315 ,091 ,149 -,003 ,660(a) -,459 -,384 -,096 -,135
Technological.Factors.K
nowledge Accuracy -,098 -,030 -,128 -,051 -,262 -,013 -,064 -,155 -,459 ,690(a) ,044 ,021 -,068
Technological.Factors.K
nowldge Integration -,288 -,158 ,219 -,205 ,047 -,138 ,059 ,062 -,384 ,044 ,634(a) ,103 -,162
Technological.Factors.R
esponse Time -,564 ,100 -,063 ,166 -,235 ,180 -,260 ,155 -,096 ,021 ,103 ,453(a) -,428
Technological.Factors.S
earch Functionalities
Efffectiveness ,372 -,062 ,029 -,058 -,001 ,298 -,141 -,341 -,135 -,068 -,162 -,428 ,558(a)
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11.2.4 Stage 4: Partitioning the variance of a variable

We used component analysis as our objective was to summarize most of the original information
(variance) in a minimum number of factors for prediction purposes.
Component analysis considers the total variance and derives factor that contain small proportions of
unique variance and, in some instances, error variance.
In factor analysis we group variables by their correlations, such that variables in a group (factor) have
high correlation with each other. Thus, for the purpose of factor analysis, it is important to understand
how much of a variables’ variance is shared with other variables in that factor versus what cannot be
shared. The total variance of any variable can be divided into three types of variance:
= Common variance, is defined as that variance in a variable that is shared with all other
variables in the analysis. This variance is accounted for (shared) based on variable’s
correlations with all other variables in the analysis. A variable’s communality is the estimate
of its shared, or common, variance among the variables as represented by the derived factor.
= Specific variance. Is associated with only a specific variable. This variance cannot be
explained by the correlations to the other variables but is still associated uniquely with a single
variable.
= Error variance. Is also variance that cannot be explained by correlations with other variables,
but it is due to unreliability in the data-gathering process, measurement error, or a random

component in the measured problem.

Thus, the total variance of any variable is composed of its common, unique, and error variances.

Criteria for the number of factor to extract
We have different criteria for the number to extract to adopt, these are:

1) Root criterion (or eigenvalues)

With component analysis each variable contributes a value of 1 to the total eigenvalue.

Researchers seldom use a criterion such as the latent root as a guideline for the first attempt at
interpretation.

Thus, only the factor with latent roots or eigenvalues greater than 1 are considered significant; all
factor with latent roots less than 1 are considered insignificant and are disregarded. Using the
eigenvalue for establishing a cutoff is most reliable when the number of variables is between 20 and
50.

As it is possible to note from the table below in our case, we have 7 components that present an

eigenvalue higher or equal to 1.
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2) Percentage of variance criterion

The percentage of variance criterion is an approach based on achieving a specified cumulative
percentage of total variance extracted by successive factor. The purpose is to ensure practical
significance for the derived factor by ensuring that they explain at least a specified amount of
variance. In social sciences, it is not common to consider solution that accounts for 60 % of the total
variance as satisfactory.

The table below shows the result of our analysis with 18 variables, we account for seven factors that
cumulatively explain 72.69% of the variance, which is sufficient in terms of total variance explained,
even if the fifth factor do not reach precisely eigenvalue 1.0. However when eigenvalue is quite close
to 1., then it might be considered for inclusion as well. The first component explains 18.93% of

variance, the second explains the 15.05% of variance, and the third 9.62% of variance and so on.

Total Variance Explained (18 variables)

Initial Eigenvalues ‘ Extraction Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3,408 18,935 18,935 3,408 18,935 18,935
2 2,709 15,052 33,988 2,709 15,052 33,988
3 1,732 9,624 43,612 1,732 9,624 43,612
4 1,579 8,775 52,387 1,579 8,775 52,387
5 1,320 7,334 59,720 1,320 7,334 59,720
6 1,197 6,649 66,369 1,197 6,649 66,369
7 1,138 6,321 72,691 1,138 6,321 72,691
8 917 5,096 77,786
9 ,832 4,625 82,411
10 ,730 4,057 86,467
11 ,556 3,087 89,555
12 519 2,881 92,436
13 403 2,241 94,677
14 ,266 1,477 96,155
15 ,245 1,363 97,518
16 ,186 1,033 98,551
17 ,153 ,850 99,401
18 ,108 ,599 100,000

Extraction Method: Principal Component Analysis.

We performed variance test also with the 14 variables excluding the ones identified by the correlation
matrix, barlettt test and anti-image. The following table shows that for explaining a 62.73%
cumulative percentage, 4 factors are necessary. Our reduced number of variables and factor on the

contrary explains about the same percentage of variance with 4 factors less.

Total Variance Explained (14 variables)
Total Variance Explained

Component Initial Eigenvalues ‘ Extraction Sums of Squared Loadings
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Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3,242 23,154 23,154 3,242 23,154 23,154
2 2,579 18,418 41,572 2,579 18,418 41,572
3 1,686 12,040 53,612 1,686 12,040 53,612
4 1,277 9,120 62,732 1,277 9,120 62,732
5 ,946 6,757 69,489
6 ,918 6,556 76,046
7 ,843 6,024 82,069
8 ,666 4,757 86,827
9 545 3,892 90,719
10 491 3,511 94,229
1 265 1,892 96,121
12 238 1,702 97,823
13 ,187 1,333 99,157
14 ,118 ,843 100,000
Extraction Method: Principal Component Analysis.
Component Matrix(a)
Component
1 2 3 4
Org.Factors.Knowledge
Sharing Routines 66 157 -600 -186
Org.Factors.Individual_Ince
ntives 663 481 -,086 -,085
Org.Factors.Group_Incenti
ves -,341 -,427 574 ,057
Org.Factors.Distance 414 ,239 ,109 -,569
Org.Factors.Org.Factors.Ri
gid_Org_Structures 078 690 247 248
Social.Factors.Trust -,413 -,305 -,406 ,363
Soc.factors.Communication
effectiveness -092 889 078 311
Org. Factors Interaction
frequency -,270 ,513 -,113 ,502
Technological.Factors.Kno
wledge Accessibility 611 037 318 172
Technological.Factors.Kno
wledge Format ,730 -,211 ,269 ,106
Technological.Factors.Kno
wledge Accuracy ,611 -,176 114 272
Technological.Factors.Kno
wledge Integration 600 -087 153 196
Technological.Factors.Res
ponse Time ,353 -,248 -, 717 ,213
Technological.Factors.Sear
ch Functionalities 415 -,563 ,090 409
Efffectiveness

Extraction Method: Principal Component Analysis.

a 4 components extracted.

3) Scree test Criterion
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The scree test is used to identify the optimum number of factor that can be extracted before before the
amount of unique variance begins to dominate the common variance structure.

The scree test is derived by plotting the roots against the number of factor in the order of extraction,
and the shape of the resulting curve is used to evaluate the cutoff point. In our case the picture with the
5 factors extracted. Starting with the first factor, the plot steeply downward initially and then slowly.
The point at with the curve first begins to straighten out is considered to indicate the maximum
number of factor to extract, in the first case (14 variables considered) this point coincides with
variables 4-5. Consequently, our choice to delete the other 9 variables would result appropriate from

the scree plot test, as it is possible to see from the second scree plot test with 6 variables:

Scree Plot

4

Eigenvalue
T

1-

T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Component Number

However, the scree plot together with the eigenvalue criterion (or latent root) and the percentage of
variance criterion help us to identify three factors that are more suited for continuing the statistical
analysis, viewing the high value relative (0.946) to the latent root criterion the fifth factor can be also

included.
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11.2.5 Stage 5 interpreting the factors
Identify the significant loadings in the unrotated factor matrix

Rotated and unrotated factor matrices for significant factor loadings and adequate commonalities were
examined without finding any deficiencies.

By examining the loadings we have a clear understanding of the each factor and the structure in the set
of variables. The first factor accounts for the largest amount of variance with 4 variables having high

loading (higher than .40). The second and the third factors have each one variable with high loading.

Component
Communa

1 2 3 4 lities Extraction
Org.Factors.Knowledge
Sharing Routines ,566 ,157 -,600 -,186 1,000 ,740
Org.Factors.Individual_Ince
ntives ,663 ,481 -,086 -,085 1,000 ,685
Org.Factors.Group_Incenti
ves -,341 -, 427 ,574 ,057 1,000 ,631
Org.Factors.Distance 414 ,239 ,109 -,569 1,000 ,564
Org.Factors.Org.Factors.Ri 078 690 247 248 1.000 605
gid_Org_Structures ' ' ' ' ' '
Social.Factors.Trust -,413 -,305 -,406 ,363 1,000 ,560
Soc.factors.Communication
effectiveness -,092 ,889 ,078 ,311 1,000 ,901
Org. Factors Interaction
frequency -,270 ,513 -,113 ,502 1,000 ,601
Technological.Factors.Kno
wledge Accessibility ,611 ,037 ,318 172 1,000 ,506
Technological.Factors.Kno
wledge Format ,730 -211 ,269 ,106 1,000 ,660
Technological.Factors.Kno
wledge Accuracy ,611 -,176 114 272 1,000 ,491
Technological.Factors.Kno
wledge Integration ,600 -,087 ,153 ,196 1,000 429
Technological.Factors.Res
ponse Time ,353 -,248 - 717 ,213 1,000 ,745
Technological.Factors.Sear
ch Functionalities 415 -,563 ,090 409 1,000 665
Efffectiveness

Eigenvalue 3,242 2,579 1,686 1,277 Total 8784
Percentage of trace 23,154 18,418 12.040 9.120 Total 62.73%

Extraction Method: Principal Component Analysis.

a 4 components extracted.

Communalities of the variables in the unrotated factor matrix

The row sum of squared factor loadings, known as communalities, show the amount of variance in a
variable that is accounted for the by the two variables taken together. The size of the communality is a

useful index for assessing how much variance in a particular variable is accounted for by the factor
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solution. Higher communalities value indicates that a large amount of the variance in a variable has
been extracted by the factor solution. Small communalities show that a substantial portion of the
variables’ variance is not accounted for by the factors. Practical consideration of what is small and

high dictate that a lower level of .50.

Finally, considering all the tests done with 14 variables we decided to delete also the variable:

knowledge integration.
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Rotation of factor

The goal of each rotation is to simplify the rows and column of the factor matrix to facilitate
interpretation. In a factor matrix, column represent factor, with each row corresponding to the variable

loads across the factor.

VARIMAX ROTATION

The varimax criterion centers on simplifying the columns of the factor matrix. With the varimax
rotation approach, the maximum possible simplification is reached if there are only Is and Os in a
column. The varimax method maximizes the sum of variance of required loadings of the factor matrix.
In quartimax approach many variables cal load high or near high on the same factor because the
technique centers on simplifying the rows.

With the varimax approach, some high loadings (close to +1 or -1) are likely, as are some loadings
near 0 in each column of the matrix. The interpretation is easier when the variables correlations are
close to either +1 or -1, thus indicating a positive or negative association between the variable and the
factor, or close to 0, indicating a clear lack of association. In our case, all the factors considered for the

multiple regression analysis present a high correlation.

Rotated Component Matrix(a)

Component

1 2 3 4
Org.Factors.Knowledge
Sharing Routines 085 -,086 828 191
Org.Factors.Individual_Ince
ntives 281 ,310 ,507 ,499
Org.Factors.Group_Incenti
ves ,080 -,224 -,750 -121
Org.Factors.Distance ,050 -,078 ,196 ,708
Qrg.Factors.Org.Factors.Rl 112 760 -.041 214
gid_Org_Structures
Social.Factors.Trust -,153 -,102 ,045 -, 726
Social.Factors.Soc.factors.
Communication -179 ,922 ,066 ,113
effectiveness
Social.Factors.Interaction
frequency -,160 ,682 ,045 -,318
Technological.Factors.Kno
wledge Accessibility 670 142 020 283
Technological.Factors.Kno
wledge Format ,725 -,136 ,075 ,279
Technological.Factors.Kno
wledge Accuracy 723 -,018 ,138 ,050
Technological.Factors.Res
ponse Time ,251 -,218 ,702 -,389
Technological.Factors.Sear
ch Fu_nctionalities 734 -274 030 286
Effectiveness

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a Rotation converged in 5 iterations.
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Component Transformation Matrix

Component 1 2 3 4

1 ,690 -,001 ,543 478
2 -,358 ,856 161 ,336
3 ,331 114 -,820 454
4 535 ,504 -,086 -,673

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

QUARTIMAX ROTATION

We decided to perform also the Quartimax Rotation as our goal is to simplify the rows of a factor
matrix. Quartimax focuses on rotating the initial factor so that a variable loads high on one factor and
as low as possible on all other factor. In these rotations, many variables can load high or near high on
the same factor because the technique centers on simplifying the rows. The Quartimax method has not
proved especially successful in producing simpler structures.

Factor loadings in the range of £ .30 to = .40 are considered to meet the minimal level for
interpretation of structure; whereas loadings + .50 or greater are considered practically significant.
Loadings exceeding + .70 are considered indicative of a well-defined structure and are the goal of any
factor analysis. In our case, only the factors related to the technological dimension. The only variable
that presents loading £ .50 is Individual Incentives, while the all the others are equal or higher than +
.70. In a sample of 100 respondents, factor loadings of .55 and above are significant, whereas in a

sample of 50, a factor loading of .75 is required for significance.

Rotated Component Matrix(a)

Component

1 2 3 4
Knowledge Sharing 097 084 827 190
Routines ' ' ' '
Individual Incentives ,293 312 ,504 ,494
Group Incentives ,071 -,225 -, 751 -123
Distance ,065 -,077 ,195 ,708
Org.Factors.Rigid_Org_Str 111 761 042 211
uctures ' ' ' '
Trust -,165 -,103 ,048 -, 723
Soc.factors.Communication
effectiveness -,181 1921 ,067 ,115
Interaction frequency -,168 681 ,047 -,316
Knowledge Accessibility 674 146 013 271
Knowledge Format 731 -132 068 267
Knowledge Accuracy 75 -014 132 038
Response Time ,252 -,217 , 700 -,392
Search Functionalities
Effectiveness 730 -210 -037 -299

Extraction Method: Principal Component Analysis.
Rotation Method: Quartimax with Kaiser Normalization.
a Rotation converged in 5 iterations.
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Component Transformation Matrix

Component 1 3 4

1 ,704 ,004 ,536 ,466
2 -,355 ,855 163 341
3 330 116 -823 A47
4 520 ,506 -,091 -,683

Extraction Method: Principal Component Analysis.
Rotation Method: Quartimax with Kaiser Normalization.
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11.2.6 Stage 6: Additional Uses of Factor Analysis Results

Now the objective is to identify appropriate variables for subsequent application to other statistical
techniques, then some form of data reduction is needed.

Literature suggest that at this point we have the option of examining the factor matrix and selecting
the variable with the highest factor loading on each factor to act as a surrogate variable that is
representative of that factor. In our case this approach is more appropriate, as we have only one
variable with a factor loading substantially higher than all other factor loadings. Factor analysis
provided four components that could be considered for the present analysis. From the beginning we
considered three orders of factors that could impact on knowledge sharing effectiveness and these are
technological factors, social factors and organizational factors. Factor analysis confirmed the presence
of the impact of these three factors. For each of them, we reduced the variables to consider for the
analysis, and we select the more appropriate items for each component/factor. The items deleted are

the following:

e Component 1 (Org. factors): Fragmentation, Employees’ mobility

e Component 2 (Social Factor): Socialization, Mutual help

The resulting set of variables per component will be the following:

o Component 1 (Knowledge Accessibility; Knowledge Format; Knowledge Accuracy;
Response Time; Search Functionalities Effectiveness );

o Component 2 (Communication effectiveness; Interaction frequency);

o Component 3 (Knowledge Sharing Routines; Individual Incentives; Group Incentives;
Rigid Org. Structures);

o Component 4 (Trust; Distance).

However this method has some disadvantages, that is prone to measurement errors and it doesn’t

represent all ‘facets’ of a factor. An alternative method should be the one of the ‘summated scales’ but

it will not be taken into consideration in the present analysis.
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12. Multiple regression analysis

Regression analyses are a set of statistical techniques which allow one to assess the relationship
between one dependent variable (DV) and several independent variables (IVs).

However, in multiple regressions it is required to use the mean for the dependent variable, which has
several desirable properties.

We created a composite item also for the independent variables: social factors, technological factors
and organizational factors. Then, this was our regression model.

Our multiple regression equation was the following:

Y =a+bX;+bX; +b3X5
X12..n Independent variables of the model that is explaining the variance in Y

B, n is the Slope (Beta coefficient) for X;

12.1 Stage 1: Research Problem

The application of multiple regression falls into two broad classes of research problems: prediction
and explanation. Prediction involves the extent to which the regression variate (one or more
independent variables) can predict the dependent variable.

Explanation examines the regression coefficients for each independent variable and attempts to
develop a substantive or theoretical reason for the effects of the independent variables. These research
problems are not mutually exclusive, and an application of multiple regression analysis can address
either or both types of research problem.

In our case, the multiple regression analysis will have a predictive purpose.

12.2 Stage 2. Research Design
Sample size

The effects of sample size are seen most directly in the statistical power of the significance testing and
the generalizability of the results. Small sample usually have fewer than 30 observations and are
appropriate only when we have a single independent variable in simple regression. Likewise, large
samples of 1000 observations or more make statistical significance tests overly sensitive often
indicating that almost any relationship is statistically significant.

Our sample is composed of 50 respondents and all provided a complete response, resulting in 50

observations available for analysis.
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Power levels and generalizability

In multiple regressions, power refers to the probability of detecting as statistically significant a
specific level of R? or a regression coefficient at a specified significance level for a specific sample
size.

The significance level implies a relation 5:1, that is 5 observations every independent variable in the
variate. Although the minimum level is 5:1, the desired level is between 15 to 20 observations for each
independent variable, which should increase when stepwise estimation is used.

As we are adopting 4 independent variables, the desired number of observations should be between 60
and 80; as such our sample of 50 observations presents an actual ratio of 12:1.

In fact, the sample size affects also the generalizability of the results by the ratio of observations to
independent variables. As the ratio falls below 5:1 the researcher encounters the risk of overfitting the
variate to the sample, making the results too specific to the sample and thus lacking generalizability.

Degree of freedom is a statistical measure that contains the degree of generalizability calculated as:
Degrees of freedom (df) = sample size (50) - number of estimated parameters (5) = 45

Or

Degrees of freedom (df) =N (50) — (Number of independent variables +1) (4+1) =45

The larger degree of freedom the more generalizable are the results. Maximizing the degrees of

freedom improves generalizability and addresses both model parsimony and sample size concerns. In

our research, degree of freedom is 45.
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12.3 Stage 3. Assumptions in multiple regression analysis

Nonnormality tests were performed during the factor analysis and confirmed the robustness of the

model.

12.4 Stage 4. Estimating the regression model

In order to choose the set of independent variables for the regression model, the researcher may

choose between a sequential or a combinatorial process.

Sequential Search methods

The researcher has a total control over variables selection, he decides to add or delete among these
variables until some overall criterion measure is achieved. This approach is an objective method for
selecting among variables and it has an other advantage that is to maximize the prediction while
employing the smallest number of variables.

There are two types of sequential approaches: 1) stepwise estimation and 2) forward addition and
backward elimination.

In each approach variables are individually assessed for their contribution to prediction of the
dependent variable and added to or deleted from the regression model based on their relative

contribution.

1. Stepwise estimation

This method implies the consideration of each independent variable at a time to the regression model.
The independent variable with the greatest contribution is added first. Independent variables are then
selected for inclusion based on their incremental contribution over the variables already in the
equation. It is important to follow the following steps:

Starts with a simple regression model selecting the one independent variable that is the most highly
correlated with the dependent variable. Then, examine the partial correlation coefficient to find an
additional independent variable that explains the largest statistically significant portion of the
unexplained variance remaining from the first regression equation.

Recomputed the regression equation using the two independent variables and examine the partial F
value for the original variable in the model to see whether it still makes significant contribution, given
the presence of the new independent variable.

In our research, we will adopt the stepwise method in order to delete those variables that minimize the
predictive accuracy. Stepwise method was adopted for identifying the highest bivariate correlation
and to remove the lowest ones. After having run stepwise method, the indicator social factor was

removed automatically.
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2. Forward addition and backward elimination method

It is mainly a trial and error process for finding the best regression estimates. It is similar to the
stepwise as it starts with a single independent variable, but it starts with a regression equation
including all the independent variables, and then deletes the independent variables that not contribute

significantly.

12.5 Stage 5: Estimating the statistical significance of the model

We compute all the items related to the 4 components/factors identified through the factor analysis.
To test the hypotheses that the amount of variation explained by the regression model is more than the

baseline prediction we have to calculate the F ratio.

Sum of Squares SS regression
Degrees of Freedom g+ regression
= =8,777

F ration =  Sum of Squares SS._residual
Degrees of Freedom ¢ residual

Variables Entered/Removed(b)

Variables Variables
Model Entered Removed Method

TECH,
component_
4,
component_ . | Enter
2,
component_
3(a)

a All requested variables entered.
b Dependent Variable: Knowledge Sharing Effectiveness

Model Summary

Adjusted R | Std. Error of

Model R R Square Square the Estimate
1 ,662(a) ,438 ,388 ,58967
a Predictors: (Constant), TECH, component_4, component_2, component_3
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 12,208 4 3,052 8,777 ,000(a)
Residual 15,647 45 ;348
Total 27,855 49

a Predictors: (Constant), TECH, component_4, component_2, component_3
b Dependent Variable: Knowledge Sharing Effectiveness
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Coefficients(a)

Unstandardized Standardized
Coefficients Coefficients t Sig.
Model B Std. Error Beta B Std. Error
1 (Constant) -1,095 ,905 -1,210 233
component_2 320 ,153 ,242 2,091 ,042
component_3 478 ,190 ,329 2,513 ,016
component_4 -,027 ,140 -,022 -,191 ,849
TECH ,534 ,155 444 3,448 ,001

a Dependent Variable: Knowledge Sharing Effectiveness

As the value 8,777 is too low, we decide to perform stepwise method in order to identify the

components with higher predictive power.

Variables Entered/Removed(a)

Variables Variables
Model Entered Removed Method
1
TECH Stepwise (Criteria: Probability-of-F-to-enter <= ,050,
Probability-of-F-to-remove >=,100).
2
component_ Stepwise (Criteria: Probability-of-F-to-enter <= ,050,
3 " | Probability-of-F-to-remove >=,100).
3
component_ Stepwise (Criteria: Probability-of-F-to-enter <= ,050,
2 " | Probability-of-F-to-remove >=,100).

a Dependent Variable: Knowledge Sharing Effectiveness

Model Summary

Adjusted R | Std. Error of
Model R R Square Square the Estimate
1 ,533(a) ,284 ,269 ,64445
2 ,618(b) ,382 ,355 ,60537
3 ,662(c) 438 ,401 ,58346

a Predictors: (Constant), TECH
b Predictors: (Constant), TECH, component_3
¢ Predictors: (Constant), TECH, component_3, component_2

ANOVA(d)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 7,920 1 7,920 19,069 ,000(a)
Residual 19,935 48 415
Total 27,855 49
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2 Regression 10,630 2 5,315 14,504 ,000(b)
Residual 17,225 47 ,366
Total 27,855 49
3 Regression 12,195 3 4,065 11,941 ,000(c)
Residual 15,660 46 ,340
Total 27,855 49
a Predictors: (Constant), TECH
b Predictors: (Constant), TECH, component_3
¢ Predictors: (Constant), TECH, component_3, component_2
d Dependent Variable: Knowledge Sharing Effectiveness
a Predictors: (Constant), component_3, TECH
b Dependent Variable: Knowledge Sharing Effectiveness
Coefficients(a)
Unstandardized Standardized
Coefficients Coefficients t Sig.
Model B Std. Error Beta B Std. Error
1 (Constant) 979 ,420 2,329 ,024
TECH ,642 ,147 ,533 4,367 ,000
2 (Constant) ,054 ,521 ,104 ,917
TECH ,460 ,153 ,382 2,999 ,004
component_3 504 ,185 347 2,720 ,009
3 (Constant) -1,185 , 766 -1,548 129
TECH 538 152 447 3,532 ,001
component_3 467 ,180 321 2,602 ,012
component_2 323 ,150 244 2,144 ,037
a Dependent Variable: Knowledge Sharing Effectiveness
Excluded Variables(d)
Partial Collinearity
Model Beta In T Sig. Correlation Statistics
Tolerance | Tolerance | Tolerance Tolerance Tolerance
1 component_2 ,273(a) 2,270 ,028 ,314 ,952
component_3 ,347(a) 2,720 ,009 ,369 ,810
component_4 ,048(a) ,390 ,698 ,057 ,998
2 component_2 ,244(b) 2,144 ,037 ,301 ,943
component 4 -,047(b) -,389 ,699 -,057 ,913
3 component_4 -,022(c) -,191 ,849 -,028 ,904

a Predictors in the Model: (Constant), TECH
b Predictors in the Model: (Constant), TECH, component_3
¢ Predictors in the Model: (Constant), TECH, component_3, component_2
d Dependent Variable: Knowledge Sharing Effectiveness

F ration =

Sum of Squares

Sum of Squares

Degrees of Freedom

SS regression
Degrees of Freedom g+ regression

SS.residual

d f residual

= 14,504
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As we can see the Stepwise method created three models, excluding the components that are less
significant for predictive purpose. The variable excluded is the component 4, as it is not included in
the model summary.

Among the three model proposed we decide to select the second one, then excluding also the
component 2. Our decision was taken considering that the adjusted R square of the model 2 and 3 is
not very different (Model 3 = .401; Model =, 355), while the F ratio decrease from 14.504 of the
model 2 to 11,941 of the model 3.

ANOVA and F Ratio

This table reports an ANOVA, which assesses the overall significance of our model. The ANOVA
analysis provides the statistical test for the overall model fit in terms of the F ratio. The total sum of
squares (10630 + 17255 = 27855) is the squared error that would occur if we used only the mean of Y
to predict the dependent variable.

All the models sorted from the stepwise estimation are significant, in fact p < 0.05 (Sig.) for the all the

components considered.

Significance tests of regression coefficients. Establishing a confidence interval

Significance test is a appropriate when we use a sample of the population rather than a census.
Significance testing of regression coefficient is a statistically based probability to estimate whether the
estimated coefficients across a large number of samples of a certain size will indeed be different from
Zero.

To make this judgement, a confidence interval must be established around the estimated coefficient.

In our case, the coefficient is different from zero (technological factors= .151, component 3= .131),
then we can assume that the coefficient’s difference from zero is statistically significant.

We established the significance level at .05 (as used frequently from researchers); this level denotes
the chance the researcher is willing to take of being wrong about whether the estimated coefficient is

different from zero.

Coefficients(a)

Model T Sig. 95% Confidence Interval for B
Lower Upper
Bound Bound B Std. Error
1 (Constant) ,104 917 -,994 1,102
TECH 2,999 ,004 ,151 769
component_3 2,720 ,009 131 877
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a Dependent Variable: Knowledge Sharing Effectiveness

B, and (Standardized) Beta and the measurement of the relationship

The beta value allows for a direct comparison between coefficients as to their relative explanatory
power of the dependent variable. The beta is measured in units of standard deviation. The regression
coefficient (b) and the standardized coefficient reflect the change in the dependent measure for each
unit change in the independent variable.

Thus, the higher the beta value the greater the impact of the predictor variable on the criterion
variable.

In our sample, technological factors present a (standardized) beta value of .382, indicating that a
change of one standard deviation in this variable will result a change of .38 standard deviations in the
knowledge sharing effectiveness. While the component 3 has a (standardized) beta value of .347,
indicating that a change of one standard deviation in this variable will result a change of .34 standard

deviations in the knowledge sharing effectiveness.

Unstandardized Standardized
Model Coefficients Coefficients
B Std. Error Beta
1 (Constant) ,054 521
TECH ,460 ,153 ,382
component_3 ,504 ,185 347

a Dependent Variable: Knowledge Sharing Effectiveness

Finally, the beta regression coefficient allows us to compare and to assess the strength of the
relationship between each predictor variable to the dependent variable. In this case, the relationship
between technological factors and knowledge sharing effectiveness is the strongest relationship (.382).
The Standardized Beta Coefficients give a measure of the contribution of each variable to the model.
A large value indicates that a unit change in this predictor variable has a large effect on the dependent
variable.

The t and Sig (p) values give a rough indication of the impact of each predictor variable — a big
absolute t value and small p value ( p < 0.05) suggests that a predictor variable is having a large

impact on the criterion variable.

R squared and Adjusted R Square

In essence, R Square is the measure of the level of accuracy of the prediction of the predictor variable,
briefly the strength of the relationship. If the regression is = 1.0, the regression model perfectly predict

the dependent variable. The R squared is the correlation coefficient squared, also referred to as
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coefficient of determination and it is a measure of the prediction of the combined effect of the entire
variate in the prediction, even when the regression equation contains more than one independent
variable. The sign of the correlation coefficient (+ or -) denotes the slope of the regression line.

As we can see from the table of our regression model, the R square is .382, meaning that it explains
38% of the possible variation in the dependent variable. The R square in fact indicates the percentage
of variation of Y (dependent variable, in this case knowledge sharing effectiveness) explained by the
regression model consisting of the two independent variables considered in the analysis (technological

and organizational factors).

Model Summary

Adjusted R | Std. Error of
Model R R Square Square the Estimate

1 ,618(a) ,382 ,355 ,60537
a Predictors: (Constant), component_3, TECH

However, R square tends to somewhat over-estimate the success of the model when applied to the real
world,

so an Adjusted R Square value is calculated which takes into account the number of variables in the
model and the number of observations (participants) our model is based on. This Adjusted R Square
value gives the most useful measure of the success of our model. In our model, we have an Adjusted R
Square value of 0.355, so that we can say our model has accounted for 35 % of the variance in the

criterion variable.

Stage 6 Validation of the results

A more appropriate empirical validation approach is to test the regression model on a new sample
drawn from the general population. A new sample will ensure representativeness and can be used in
several ways.

The original model can predict values in the new sample, and predictive fit can be calculated.
However, this requirement was limited in the present research due to time pressures and more
importantly availability of respondents. As we have seen at the beginning of our research, the most
difficult task has been the capability to involve firms’ employees in order to get the questionnaire
correctly filled.

The scarce willingness of respondents to participate to the survey was confirmed also by the internal

responsible of our analysis.
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Regression model synthesis

Finally, our model with a sample of 50 observations, with 2 components (independent variables) and
one dependent variable (knowledge sharing effectiveness) is able to detect relationships with R* values
of approximately 38% at a power of .382 (component 1 technological factors) and .347

(component_3) (B value) with the significance level set at 0.05.

12.7 Stepwise method with the most significant independent variables

In order to evaluate the predictive of each single independent variable among the ones that resulted to

be more significant, we run stepwise method with all independent variables.

Variables Entered/Removed(a)

Variables
Model Entered Variables Removed Method
1
Org.Factors Stepwise (Criteria: Probability-of-F-to-
.Individual_| . | enter <=,050, Probability-of-F-to-remove
ncentives >=,100).
2
'Ia'le Eggg?sg'; Stepwise (Criteria: Probability-of-F-to-
: ' enter <= ,050, Probability-of-F-to-remove
nowledge >= 100)
Accuracy T '
3
Org.Factors Stepwise (Criteria: Probability-of-F-to-
.Group_Ince . | enter <= ,050, Probability-of-F-to-remove
ntives >=,100).
4
'Ia'le Ezggff'ﬁ Stepwise (Criteria: Probability-of-F-to-
: ’ enter <=,050, Probability-of-F-to-remove
nowledge _
A >=,100).
Accessibility

a Dependent Variable: Knowledge Sharing Effectiveness

Stepwise method sorted 4 models, as it is possible to see from the table the fourth model has a
strongest predictive power. The models are composed as follows:

a Predictors: (Constant), Org.Factors.Individual Incentives

b Predictors: (Constant), Org.Factors.Individual Incentives, Technological.Factors.Knowledge
Accuracy

¢ Predictors: (Constant), Org.Factors.Individual Incentives, Technological.Factors.Knowledge

Accuracy, Org.Factors.Group_Incentives
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d Predictors: (Constant), Org.Factors.Individual Incentives, Technological.Factors.Knowledge

Accuracy, Org.Factors.Group Incentives, Technological . Factors.Knowledge Accessibility

As it is possible to notice, individual (and group) incentives are very predictive of knowledge sharing
performance (Beta=.616; F=29417).
The second model comprises also knowledge accuracy, which is the second important predictor of

knowledge sharing (Beta=.290; F=19922).

In the third model we have also the group incentives (B=-.311; F=17.453). Finally, in the fourth
model we find knowledge accessibility (B=.329; F=17.682). Then we have two aspects related to
organizational factors and tow related to technological factors.

These four factors present an adjusted R Square of .577

Model Summary

Adjusted R | Std. Error of

Model R R Square Square the Estimate

1 ,616(a) ,380 ,367 ,59984

2 677(b) ,459 436 ,56635

3 ,730(c) 532 ,502 ,53216

4 ,782(d) 611 577 ,49061

ANOVA(e)
Sum of

Model Squares df Mean Square F Sig.

1 Regression 10,584 1 10,584 29,417 ,000(a)
Residual 17,271 48 ,360
Total 27,855 49

2 Regression 12,780 2 6,390 19,922 ,000(b)
Residual 15,075 47 ,321
Total 27,855 49

3 Regression 14,828 3 4,943 17,453 ,000(c)
Residual 13,027 46 ,283
Total 27,855 49

4 Regression 17,024 4 4,256 17,682 ,000(d)
Residual 10,831 45 241
Total 27,855 49

a Predictors: (Constant), Org.Factors.Individual_Incentives

b Predictors: (Constant), Org.Factors.Individual_Incentives, Technological.Factors.Knowledge Accuracy
¢ Predictors: (Constant), Org.Factors.Individual_Incentives, Technological.Factors.Knowledge Accuracy,
Org.Factors.Group_lIncentives

d Predictors: (Constant), Org.Factors.Individual_Incentives, Technological.Factors.Knowledge Accuracy,
Org.Factors.Group_Incentives, Technological.Factors.Knowledge Accessibility

e Dependent Variable: Knowledge Sharing Effectiveness
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Coefficients(a)

a Dependent Variable: Knowledge Sharing Effectiveness

226

Unstandardized Standardized )
Coefficients Coefficients t Sig.
Model B Std. Error Beta B Std. Error
1 (Constant) 1,781 ,201 8,850 ,000
Org.Factors.Individual_Ince
ntives ,454 ,084 ,616 5,424 ,000
2 (Constant) 1,267 273 4,642 ,000
Org.Factors.lndlwdual_lnce 401 082 545 4,922 000
ntives
Technological.Factors.Kno 253 097 290 2.616 012
wledge Accuracy
3 (Constant) 2,525 533 4,734 ,000
Org.Factors.Individual_Ince
ntives ,286 ,088 ,389 3,267 ,002
Technological.Factors.Kno
wledge Accuracy 272 ,001 311 2,980 ,005
\(/)erg.Factors.Group_Incentl -291 108 -311 -2.689 010
4 (Constant) 2,622 ,493 5,320 ,000
Org.Factors.lndlwdual_lnce 173 089 235 1,042 058
ntives
Technological.Factors.Kno
wledge Accuracy ,206 ,087 ,236 2,373 ,022
Org.Factors.Group_Incenti
ves -,381 ,104 -,407 -3,661 ,001
Technological.Factors.Kno
wledge Accessibility 224 074 329 3,020 004




Excluded Variables(e)

Partial Collinearity
Model Beta In t Sig. Correlation Statistics
Tolerance | Tolerance | Tolerance Tolerance Tolerance
1 Org.Factors.Knowledge
Sharing Routines ,295(a) 2,474 ,017 ,339 ,823
Org.Factors.Group_Incenti
ves -,285(a) -2,286 ,027 -,316 ,765
Org.Factors.Proximity -,100(a) -,813 420 -,118 ,860
Rigid_Org_Structures ,012(a) ,101 ,920 ,015 ,935
Social.Factors.Trust ,028(a) 232 ,818 ,034 915
Communication
effectiveness ,059(a) ,494 ,624 ,072 ,905
Org. Factors Interaction
frequency ,015(a) ,132 ,895 ,019 1,000
Technological.Factors.Kno
wledge Accessibility 279(a) 2,376 022 327 853
Technological.Factors.Kno
wledge Format ,209(a) 1,793 ,079 ,253 ,913
Technological.Factors.Kno
wledge Accuracy ,290(a) 2,616 ,012 ,357 ,939
Technological.Factors.Kno
wldge Integration ,162(a) 1,367 ,178 ,196 ,902
Technological.Factors.Res
ponse Time ,244(a) 2,227 ,031 ,309 ,995
Technological.Factors.Sear
ch Functionalities ,145(a) 1,286 205 184 1,000
Efffectiveness
2 Org.Factors.Knowledge
Sharing Routines ,271(b) 2,390 ,021 ,332 ,817
Org.Factors.Group_Incenti
ves -,311(b) -2,689 ,010 -,369 ,761
Org.Factors.Proximity -,128(b) -1,101 277 -,160 ,853
Rigid_Org_Structures ,027(b) 243 ,809 ,036 ,932
Social.Factors.Trust ,014(b) ,125 ,901 ,018 914
Communication
effectiveness ,122(b) 1,061 ,294 ,155 ,870
Org. Factors Interaction
frequency ,053(b) ,490 ,627 ,072 ,982
Technological.Factors.Kno
wledge Accessibility ,214(b) 1,825 ,074 ,260 , 795
Technological.Factors.Kno
wledge Format ,079(b) ,601 ,551 ,088 ,675
Technologlcal..Factors.Kno 103(b) 885 381 129 1860
wldge Integration
Technological.Factors.Res
ponse Time ,204(b) 1,921 ,061 273 ,969
Technological.Factors.Sear
ch Functionalities ,061(b) ,532 ,597 ,078 ,896
Efffectiveness
3 Org.Factors.Knowledge
Sharing Routines ,196(c) 1,708 ,094 247 739
Org.Factors.Proximity
-,089(c) -,803 426 -,119 ,837
Rigid_Org_Structures ,011(c) , 101 ,920 ,015 ,929
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Social.Factors.Trust -,014(c) -,128 ,899 -,019
Communication 092(c) 848 401 125
effectiveness
fOrg. Factors Interaction 043(c) 416 679 062
requency
Technological.Factors.Kno
wledge Accessibility 329(c) 3,020 004 411
Technological.Factors.Kno
wledge Format ,072(c) ,582 ,564 ,086
Technological.Factors.Kno
widge Integration 134(c) 1235 223 181
Technological.Factors.Res
ponse Time ,136(c) 1,276 ,209 ,187
Technological.Factors.Sear
ch Functionalities ,110(c) 1,017 ,315 ,150
Efffectiveness
Org.Factors.Knowledge
Sharing Routines ,130(d) 1,180 244 175
Org.Factors.Proximity

-,062(d) -,608 ,546 -,091
Rigid_Org_Structures

-,058(d) -,580 ,565 -,087
Social.Factors.Trust

,041(d) ,407 ,686 ,061
Communication 116(d) 1,159 253 172
effectiveness
fOrg. Factors Interaction 085(d) 801 378 133
requency
Technological.Factors.Kno 032(d) 275 785 041
wledge Format
Technologlcal._Factors.Kno 096(d) 942 351 141
wldge Integration
Technological.Factors.Res
ponse Time ,124(d) 1,269 211 ,188
Technological.Factors.Sear
ch Functionalities ,033(d) 317 , 753 ,048
Efffectiveness

a Predictors in the Model: (Constant), Org.Factors.Individual_Incentives

b Predictors in the Model: (Constant), Org.Factors.Individual_Incentives, Technological.Factors.Knowledge
Accuracy

¢ Predictors in the Model: (Constant), Org.Factors.Individual_Incentives, Technological.Factors.Knowledge
Accuracy, Org.Factors.Group_Incentives

d Predictors in the Model: (Constant), Org.Factors.Individual_Incentives, Technological.Factors.Knowledge
Accuracy, Org.Factors.Group_Incentives, Technological.Factors.Knowledge Accessibility

e Dependent Variable: Knowledge Sharing Effectiveness
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12.8 Reliability Measures

Cronbach’s alpha was used as a measure of reliability because it provides a lower bound for the

reliability of a scale and is the most widely used measure (Nunnally, 1978).

Reliability Statistics

Cronbach's

Alpha N of Items

, 752 19

Iltem-Total Statistics

Scale Corrected Cronbach's
Scale Mean if Variance if Item-Total Alpha if Item
Item Deleted Item Deleted Correlation Deleted

Knowledge Sharing
Effectiveness 54,3667 52,422 ,849 ,709
Knowledge Sharing
Routines 54,4167 53,128 ,460 ,729
Individual Incentives 54 9567 52 371 597 718
Group Incentives 53,5167 67,346 -434 ,787
Distance 53,2167 56,777 175 ,760
Rigid Org. Structures 53,3300 60,817 ,142 ,752
Trust 53,5167 65,141 -,291 776
Soc.factors.Communication
effectiveness 53,4767 60,716 ,132 ,752
Interaction frequency

54,1167 62,366 -,070 772
Knowledge Accessibility 54,2767 52,849 ,509 725
Knowledge Format 54,0767 55,061 431 733
Knowledge Accuracy 54,6567 55,144 497 729
Knowledge Integration 54,2367 56,204 397 736
Response Time

54,6567 56,640 ,301 ,743
Search Functionalities
Effectiveness 54,1767 57,532 228 749
Who is working on what

54,6167 52,233 ,700 712
Who is expert on what 53,9367 53,202 ,520 724
Knowledge Completeness

54,1967 52,864 ,493 726
Best Practice Sharing 54,7167 53,553 461 729

Nunnally (1978) suggest that a value of 0.70 indicated good reliability for items. The lower limits of
acceptability are comprised according to Nunnally between 0.5-0.6.
All items have Cronbach alpha greater comprised between .702 and .787, providing an adequate level

of reliability for predictor tests and hypothesized measures of a construct (Nunnally, 1978: 245-246).
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All variables and construct accounted a Cronbach alpha of 0.752.

12.9 Conclusion and to-be scenario of the knowledge sharing within Elasis

From the stepwise method, we got five models, the constant and strongest predictor has resulted to be
individual incentives.

Before starting the analysis, we consider that the index for the knowledge sharing performance is
negative, any variable that is positively related to it, constitute a factor blocking or relenting the
knowledge sharing process.

If we would have had a positive performance and we would have found items with a negative
relationship, we would have identified some barriers to knowledge sharing performance. On the
contrary, when the dependent variable, that in this case is knowledge sharing performance, is negative
all variables positively related to it amplify its negative performance being the relationship positive.
On the contrary, all the factors linked negatively with knowledge sharing performance represent a
factor enabling and accelerating knowledge sharing. Thus, factors with a positive relationship are
considered as barriers and factors with a negative relationship are considered enablers.

Individual incentives represent the strongest predictor of the negative performance of the firm in the
activity of knowledge sharing.

We have underlined during the first part of our analysis the scarce use of individual incentives
probably elicit some contrast or conflict. However, it can be also that employees expect some
individual recognition for their activity that is not always evaluated as it should be. Certainly,
individual incentives represent the strongest barrier to knowledge sharing and it should be useful to
investigate whether this scarce use is a source of conflicts or is the source of the lack of willingness in
sharing knowledge.

Elasis seem to prefer group incentives as we have understood, however this scarce use of individual
incentives seem to influence more strongly than other factors the activity of knowledge sharing (4™
Model: R Square=,611; Adjusted R Square=,577; F=19.682; Sig. =.000).

The relationship is positive, meaning that the presence of individual incentives undermines the
performance of knowledge sharing.

Then, the more individual incentives will be used the more it will influence negatively knowledge
sharing.

Together with individual incentives the other important factor to consider is the subjectivity of
historical knowledge. In fact, in Elasis employees have never used a particular terminology or a code
to recover knowledge. This has caused the proliferation of knowledge codified subjectively by each

employee, which have made difficult knowledge understanding and application to new projects.
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The difficulty in retrieving knowledge due to ambiguous directories, multi-disciplinary of the
knowledge and its belonging to different categories, and to lack of its update have lead to blocking the
transfer of knowledge to other projects.

This last factor is very important if we consider that employees have declared to have strong
difficulties in retrieving past knowledge in the repositories of the KM platform (R square = .661; Adj.
R Square =.623; F = 17.194; Beta = .283; Sig. = .009.

Finally, we can see a predominance of organizational factors affecting knowledge sharing
performance such as individual incentives, employee’s mobility frequency, and group incentives.
However, it is important to consider that the last two factors have a negative relationship, meaning that
they represent a strong predictor knowledge sharing effectiveness in Elasis.

Then, these two factors more than others represent what Elasis have to improve and iterate in the
future. In fact, both factors facilitate employees to know other employees and their specialization,
contributing to the diffusion of the knowledge of the other’s and of the other’s knowledge and
capabilities. Group work is very important for improving the quality of work and incentives strongly
promote this way of working in Elasis.

On the contrary, the factor individual incentives have a positive relationship, meaning that individual
incentives affect the low performance of knowledge sharing effectiveness.

Technological factors both represent a barrier to knowledge sharing. In particular these two factors are
related to the lack of shared frames, ontology and terminology among the different business units. The
lack of a shared system of terms, codes, repositories have made knowledge accessibility impossible.
Actually, knowledge is shared mainly by telephone or face-to-face meetings and group discussions, it
is urgent to adequate the platform to the standard of a modern knowledge management platform.

This intervention will significantly improve knowledge sharing performance.
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13. Case Study: the process of Target setting

The process of new product development in a big automotive supplier as Elasis requires the work of
people and other suppliers located in different geographical areas and with different specialization and
professionals.

In the Fiat terminology this organization is defined ‘platform’ and it is replicated for the development
of every new product in order to reduce time and costs.

In order to analyze in detail the presence of barriers related to knowledge sharing identified through
the multiple regression analysis (knowledge accuracy and knowledge accessibility). The difficulty in
retrieving knowledge and apply it to other projects or programs inevitably impact on the new product
development process quality.

We chose to identify an appropriate process in order to evaluate the presence of these problems in
Elasis. The process selected for our analysis is the ‘Target Setting” or ‘Management of product
requirements’, a process in which Elasis transform Fiat needs into technique goals for the building of
the Vehicle. In this process a fundamental task is the management of the irregularities/errors occurring
during the development process of a new vehicle.

The execution of this process is partly automatized, but this is limited to the workflow being absent the
functionality enabling the search and recognition of analogies between irregularities/errors within the
same platforms of between different platforms.

Being absent this functionality, Elasis have to dedicate employees’ time in the solution of irregularities
that has to be made by retrieving analogies between irregularities and their solutions. Thus, this
solution relent considerably production time and affect the whole group performance, since all other
platforms are blocked until the irregularity is identified and solved. The scenario of irregularities

identification and solution in the Fiat group terminology is said ‘Issue Management’.
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13.1 As-Is of the Issue Management: The Digital Mock-up

Mainly due to the fragmentation of the new product development process and the continuous updates
made by single employees, the activity of irregularities’ identification is not systematic and it is not
configured as a routine. During new product development every single employee does his own task,
then only through the integration of these single activities the irregularities can emerge. Evidence of
irregularities are a component going through an other component, accessibility problems (some
element such as batteries, candles should be always easily reachable), development problems (such as
logistics, costs, productivity, supplying, reliability) and so on.

For this reason, in Elasis plenary assembly are frequent and aimed at checking the situation in a certain
moment and for verifying all these aspects.

In the past these assemblies were organized at the end of the production process, when the prototype
was already developed.

Today, these activities are anticipated at the first stages of product development, which is in the phase
of product design, in which the single Computer Aided Designs are integrated in one single numeric
model (the DMU, or Digital Mock Up).

The Digital Mock Up, is a virtual dispaly of the product/component, it is organized and aggregated
according to project and process’ rules in order to support the product development process.

The DMU simulate the form and the disposition of the systems of the Vehicle, assembled in order to
produce a final product. The DMU is obtained by assembling the single components of the system to
represent, taken by the enterprise’s PDM as independent CAD 3 D models. This assembly enables
engineers to see how the different systems interact. It is not possible through the DMU to evaluate

product functionalities such as performance, position and so on in the space.

The DMU permits:
e To design and take under control vehicle packaging;
e To make simulation of the physical product;
e To identify errors and irregularities of the product;

e To design and simulate the different phases of the manufacturing process

The DMU enables to verify:
e visual analysis;
e interferences/contact analysis;
e distance between components analysis;
e distance/assembly/disassembly of components;
e ergonomics analysis (e.g. visibility, habitability, distance from the devices)

e connections and fixing analysis;
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e wiring analysis;
e profiles and games analysis;

e analysis of kinematic mechanisms

At this stage engineers can make controls, analysis, and can simulate realistically operations of
assembling, disassembling, and production and so on...

Today, it is important to segment the car according to the specific needs of an increased number of
new segments.

Then, it is important for all automakers to start to consider a full range of options for enabling the
personalization of the car, provided that the models are still produced on a large scale.

This motivation has pushed all OEM (Original Equipment Manufacturers) to develop complex and
high technical products that satisfy the increasing customers’ requirements on style, quality, safety,
comfort and environmental protection.

OEM have tried to shorten the time-to-market of new products in order to better interpret the voice of
the customer and implement these needs in the new product. They have also redefined their Vehicle
Development Process (VDP), based on the use of a digital approach in the product development.

CAE (Computer Aided Engineering) engineers use DMU Data to create their simulation models in
order to analyse and monitor the performances of the new Product.

Another important technology is Virtual Reality (VR) that today seems to be very integrated in the
VDP. In fact, VR is used in the field of Styling, DMU and Physical Mock Up (PMU), Design,
Ergonomics, Simulation, Digital Plant, Marketing and Sales. The VR Centre is becoming the place
where the designer chooses the car style model, where the car development team executes DMU
design reviews, analyses alternative solutions and deliberates product and process validation.

VR represents an user interface technology that enables the interaction of the engineer with the virtual
models of the car, thanks also to the immersion feature. VR allows, in fact, intuitive analysis and
simple presentation of complex three-dimensional systems. Furthermore, with immersive virtual
environment, ergonomist can study the “man-car-environment” interaction and evaluate the comfort of
anew car.

The expected benefits of using Virtual Technologies are, therefore, the reduction of development time
(it enables the concurrent engineering), the reduction of development costs (better design through

virtual pre-checks, less modifications and less PMUs) and increasing quality.
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13.2 Vehicle’s packaging

This process of integration of the single CAD is called ‘vehicles’ packaging’. This integration is
completely virtual and it is aimed at integrating the sub-components of each Vehicle by defining the

configuration, the position, the links and the fixing of the components related to:

¢ Functional specifications related to the interfaces;
e Reliability;

e Security;

e Aesthetics;

e ergonomics;

e Assembly.

This methodology is very useful also for monitoring the ergonomics of the vehicle and for measuring
the ease of use such as reflection, display and readability of the equipment, habitability, style, such as
colours, interiors, pleasantness...
The check of irregularities is done through specific check-list, where it is specified the controls to
execute, some are manual some others are automatized.
Together with the DMU, one other interesting methodology used is the Computer Aided Engineering
(CAE), that thanks to particular software enabling the technological problem solving of

e Aerodynamics;

e The flowing of fluids in the hydraulic circuit;

e Analogic or digital simulations of electric circuits;

e Measure of electromagnetic areas for the study of interfences;

e Evaluation of static and dynamic charges, of the vibrations....

An irregularity is indicated in Fiat as an issue and for its solution, taking into consideration the effects

of each modification on the final product, has been defined an articulated process.
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13.3 Roles and responsibilities

People that have to face irregularities have different roles and responsibilities; we have investigated

which are these actors:

RU The responsible of the business unit have to :

1. develop and/or experiment a system or more systems and modules;
2. activities/processes/designs of the engineering;

3. develop and manage the materials of the Vehicle.

RSS The Responsible for the development of the system is charged of the
development of the whole system: he coordinates and manages time and costs
(development and costs / investments of product), performance and details of
the system, of its personalization for the application to the Vehicle and its
adaptability. He is the responsible for the development of the needed Know-
How, of the system in the short-mid and long term, and of the technical
decisions taken in the innovation projects shared with the Innovation Organ.

TL Pack Team Leader of the Packaging is responsible of the physical integration of the
systems of his competence; he guarantees the optimization of the different
systems to the Vehicle by respecting functional goals, security, reliability,
assembly, assistance, aesthetics with the necessity of interface, share and solve
conflicts with Team Leader of the other enterprise’s function involved in the
process. He worries about monitoring the process through indicators and
highlights any violation and shifting from the specifications defined in the
planning phase.

The TL Pack assigns tasks and defines priorities to CPA, to RPM and to
representatives of the organs of the Team. He can delegate responsibilities to
the components of the Team for the solution of the problems. If the CPA
doesn’t get to a common decision, he gets all the relevant information and
proposes a solution and/or takes a decision. He contributes to the evaluation of
the results of work of the CPA and of the members of the Team.

CPA (Project | The project Chief, is the responsible of the whole project, collaborating also

Chief) with other organs (such as designers), systems and components, and monitor:
= quality/performance
"  time
"  costs

The definition of the goals and responsibilities of the business unit, and in
particular of the RSS (Responsabile Sviluppo Sistema), whether the CPA
highlights criticalities or violations.
The responsibilities of the CPA concern:
= delivers of the technical specifications of the product,
= choices of the technical solutions,
» coordination of the activity of technological feasibility done in the
business unit Design
= verifies the time of the project
= verifies coherence of the costs of the project
= activates of modifications and management of the ODM,
= contribution to the elaboration of a plan of vehicle’s reliability and
design release;
= supports in the development/ production phase;
* manages the indicator of product/process development;
=  determines the costs of the system with the support of Cost Engineering
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RPM

The Responsabile Model Design is charged of the technological management of
the model under development, of the sharing of the technical specification with
the Project Chief (CPA), he monitors the reach of the technical goals of
systems/components by taking into consideration the costs and investments
given from the CPA and he is responsible of the coherence of the designs
projected.

RVP
(Responsabile
verifiche
Progetto)

The Responsabile Verifiche Progetto coordinates the activities of the TVP
(Tecnico verifica Progetto) and is charged of:

1. Systemic verification through norms and check list, both in the virtual
and physical phase in order to guarantee the correspondence to the
goals (quality, reliability, serviceability, etc.).

2. signalling of irregularities of Verifica Progetto.

3. management of the advancement, signaling and solution of anomalies
during all the phase of Verifica Progetto.

Moreover, he proposes possible solutions for the solution of irregularities
identified and contributes to the refinement of the project.

TVP

The Tecnico Verifica Progetto systematically verifies the conformity on DMU
trough norms, check list/ test plans at disposition by the different organs. He
manages the documentation of the irregularities signalling.

TLPE

Il Team Leader of Engineering Performance defines, for each phase, the plan f
the functional tests needed impacting on the packaging. He supports the
Performance Engineering with a particular focus on the integration with CPA
and RPM. He is responsible of the update of the prototypes for the
audit/verification of the dynamic/thermal aspects of the choices operated for the
packaging.

VPM

Il Verificatore Progetto Meccanica belongs to the Packaging organism and
manages all activities linked to systematic research and to the management of
the irregularities of the project present in the interfaces between the different
systems of the Vehicle (excluded auto body and the completions).

VPC

11 Verificatore Progetto Carrozzeria belongs to the Packaging organism and
manage the activities of research and management of the projects’ irregularities
present within the components/systems of auto body and completions, and their
interfaces towards the other systems of the Vehicle.
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13.4 The Process of Issue management

In Fiat the Issue management is the process in which irregularities emerging during the product

development are identified and solved. This process is defined in three distinct phases:

— — subsystems of a Vehicle are analyzed on order to
| AT e tinag check the presence of potential irregularities

alla werifica

» Ezecumone ciclo di
werifica su DU

W@Wfﬁ@@ﬁﬁ@m 1. Audit/verification, in which systems and

1. Assen=ma anormalia
2. Anomalia errata
5. Anomalia tollerabile

g [ﬁ]
LJ] @ | FALSD
Identificamione prehmnare

responsabilits 2. Solution, in which irregularities found are
| solved, eventually also through the activation of
the cycle of ODM (Orders Of Modification);

Ziclo risolumone
anommalie

Verfica avanramento
anomale

a1

MO

EEE— 3. Closing in which it is declared which are the

[\ ‘siedmiionfche 4 irregularities solved and the ones which have not
[ yet been solved.

31 i >

| NO

Chisura ciclo ) —

@H(o)%ﬁ[m@ T 7

for our analysis, especially considering that it has a number of sub-activities to be researched for each

The phase of audit/verification is particularly interesting

irregularity identified and it is in this phase that the responsible for its solution can recycle a solution

previously adopted, whether the irregularity is not new.

238



13.5 The audit/verification process

13.5.1 Preliminary activities

The preliminary activity to the audit/verification is composed of the following sub-activities:

Definizione i. Definition of the Team of Audit/verification in order to involve
Team di Verifica the professionals and competences needed
|
Defirizione modalita ii. Definition of the modality of execution of the process of

di esecuzione del
proceszo di verifica

Defintzione calendario
delle wenfiche

Definmone dormmo
delle werifiche

iv.

audit/verification for identifying norms and procedures of
reference or justify potential exceptions

Definition of a calendar of the audit/verifications according to
the plan of release of the project

Definition of the domain of the audit/verifications, that is which
audit/verification to do and on which component

Eintnuntessinte Piand v. Communication of the audit/verification plan in order to share
delle venfiche the modality of execution, the calendar and the dominion
Attivita precedenti vi. Previous Activities to the audit/verification in order to define the
alla verifica way of execution of the audit/verification on the specific project
Fine
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13.5.2 Preliminary identification of responsibilities

In this phase, preliminary responsibilities are identified, that is all actors that have any link with the
system in which the irregularity has been identified during the audit/verification cycle on DMU:
= they identify the supplier that has realized the system on which the irregularity have been
found
= whether the irregularity involve more systems, all suppliers involved are identified, and in a
second phase, also the firm’s organisms involved in the development of those systems to

define and share the responsibilities among different subjects.

i. Receipt of irregularity signalling with irregularity schedule or retrieval of a
previous schedule by the RVP.

Ricerione segnalasione atomalie

Assegnazione livello di ii. Assignment the level of responsibility of the supplier in
respons abilita del Fornitore function of the gravity of the irregularity and of the typology

[ of the relationship with the supplier.

Verifica accettazions livells di iii. Audit/verification of the acceptance of the level of
responsabilitd da parte del Forritors responsibility by the supplier.
LS5 ————— iv. Notification to the RVP, when the supplier doesn’t accept the

proposal in order to redefine the collaboration.

al

Proposta solumone anomalia
daparte del Fornitore

v. Proposal of solution of the irregularity by the supplier.

Condivisione soluzone con 4

Team di Verifica vi. Sharing of the solution with the audit Team which, after having analyzed it,

can refuse or accept it.

NO Definizione fuova sohazione

Team di Verifica insieme al Fornitore [% Vi, Definition of a new solution by the audit Team
8l together with the supplier
Attiazione soluzione <
| viii. Implementation of a solution through the
Validazione sohzinte modification of the CAD mathematics
NO ix. Validation of the solution by one specialist of the
[nfortmare il RVE  fre— audit team

sl

Verifica neccessita ciclo ODM

X. Inform the RVP whether the solution is different from what was established

sl

the irregularity is solved

Ciclo OOM _‘ xi.  Verification of the necessity of an ODM cycle whether

NO
Chiusura scheda anomalia =€ xii. ODM cycle has been started.
Fine xiii. Closing of the schedule of the irregularity like: OD (whether it requires an Order of

Modification), PM (when it requires the process) or NI when it requires an ODM
but it is not approved and the irregularity is accepted.
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13.5.3 ODM Cycle (Order of Modification)

An ODM cycle (Ordine di Modifica) is the flux of activities for the management of the necessitated
modifications for the solution of an irregularity through an ODM. It is carried on by the actor to whom
it has been previously given the responsibility for the solution of the irregularity: MC, supplier or MC

and supplier together.

Apertura ODM i. Opening of an ODM described by the CTDF (Change Technical
T Description Form)

Drescrizione e classificanione ODM

ii. Description and classification of an ODM as technical or organizational
l modification

Definimione specifiche aer le
difiche ca effettu R e
T e iii. Definition of the specifications for the modifications to execute
Forritore FALSO
respomsabile
della verifica
iv. Delivery of the specifications to the supplier
Consoga spodfica i Fugiore v. Supplier and RVP a’gree upon new modifications
whether he doesn’t accept the proposal of
modification
NO Fornitore e RVP concordano
insieme nuove modifiche —|
SI - - - o -
- vi. Realization of the shared modifications
Realizzazione modifizhe o
* vii. Audit of the modifications to ascertain the
effective solution and the introduction of new
Verifica modifiche irregularities
El Nezcessitd di mighoramento | | . i . .
delle specifiche viii. Necessity of improvement to correct irregularities
HO identified by an expert.
SEistlents ix. Closing of the ODM when the irregularity is solved.
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13.5.4 Schedule of an Irregularity

The irregularity schedule, common to all processes of audit, is a standardized template

containing numerous areas:

e univocal irregularity code: like B i oo
KKK.XXX.YYY.ZZZZZ7Z, where: Codier smmelin
0 KKK =surveyor Tipo diverifica
0 XXX =project zmp?):i
0 777777 = progressive number  ———
e Typology of audit (Virtual/physical) i
e Design Number of the design of the [ darmda
component to whom the irregularity iS |rr pack
attributed. Deseriziona anomakia
e Id. PDM: id of the component to whom the
irregularity has been attributed. Stad anomakia 0 Open Issue 0 Red Issue
e Date of signalling of the irregularity to the fiClosad s
responsible to whom it has been attributed Snfice s tatn; amomalia
e Date of opening. —
e Name of the surveyor. Hlagredt
e TL Pack: name of the TL Pack to whom the P T
irregularity has been attributed. = e
e  Description of the irregularity o STV Solugione Tecnica
e State of the irregularity: s
0 OPEN ISSUE: in solution S e
o0 CLOSED ISSUE: solved T e
0 RED ISSUE: high priority 0 AN Ansallts
e  Storicizzazione degli stati di un anomalia Demerito a0
e Diagnosis: description of the irregularity olo
which specifies the audit cycle in which it o 40
has been identified. 100
e Corrective actions: description of the |Demerite msiduo ol
solution. 2
e State of the schedule: 2?20
o IV = IN VALUTAZIONE: open [——roo0n
schedule with a technical solution Data spprovazions ODM
without the mathematics; P——

o ST = TECHNICAL SOLUTION:
identified and published on the PDM;

STV = TECHNICAL SOLUTION VERIFIED: the RVP has ascertained the solution with a new release

(0]
on PDM;

0 OD = ODM APPROVED: closing of the signalling of the irregularity. When the mathematics has not
yet sent to the PDM it is sufficient the revision PDI released on PDM;

0 PM =PLAN METHOD: the schedule of the irregularity is solved by the Plan Methods (eg.: new utensil
for the assembly) and it is not necessary to modify the mathematic.

0 NI=NO INTERVENTION: the irregularity exists but nobody intervenes accepting the fault

o

AN = CANCELED: because it has been already signalled and/or fault interpretation of the RDV.

e Fault identified: evaluation of the fault at the moment of the identification of the irregularity.
e Residual fault: indicates, after the application of corrective measures, the new fault.

¢ Number ODM: associated to the irregularity

e Date of approval ODM:

e Closing date
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13.5.5 Execution audit/verification cycle on the DMU

The execution of the audit/verification cycle on DMU is composed of the following sub-activities:

i. Release of CAS mathematics on firm’s PDM for sharing the advancement of the

project

Rilascin matematiche
CAD su PDM amendale

Caricamento del contesto
della verifica

Esecuzone della venfica

I

Analis del risultatn della
verifica

Presenra eventuali anomalie
riscontrate nella venfica

Vi.

MO

Chinsura ciclo di venfica

31

Segnalarione al RVE dell'anomalia
riscottrata

Verifica correttezza segnalarione

MO

A

Comunicarione tra espetto e
EVE per annullamento anomakia

S‘I

Verifica se l'anomalia & ma
stata niscontrata precedentemente

[ S|

31

Recupero scheda anomalia

aperta precedentemente

NO

Assegnarione gravitd anomalia

I

Verifica anomalie tollerabili

sl

Comunicarione al EVE
anomalia tollerahile

MO

Apertura scheda anomalia

Fine <

.

v. Presence of potential irregularities found
cycle and after each audit/verification executed, they proceed to the analysis of
the results and they signal potential irregularities

Closing of the

vii.
Viil.

iX.

Xi.
Xii.

Xiii.
Xiv.

XV.
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ii. Loading of the context of audit/verification, that is the ensemble of the needed
parts for the audit/verification through DMU

iii. Execution of the audit/verification through the help of check list which, for
each component, list the controls to execute

iv. Analysis of the result of audit/verification

in the audit/verification, at each

audit/verification whether anomalies are not
found

Signalling to the RVP about the irregularity found
Audit/verification of the correctness of the
signalling from an expert in order to confirm it
Communication of the expert with RVP for
cancellation of the irregularity, in case of false
signalling

Audit/verification whether the irregularity has
been previously found in the same project or in
others

Retrieval of the irregularity schedule

Allocation of a degree of gravity to the irregularity
according to a predefined scale

Audit/verification of the degree of tolerability of
the irregularities found in order to under stand
whether the intervention is necessary or not.
Whether it is tolerable, communication to the RVP
for the closing of the audit/verification phase
Opening of a schedule of irregularities whether,
on the contrary, the irregularity has to be solved.



13.5.6 The Ship’s Log

To support the process of irregularity solution a ship’s loag has been created. The Ship’s loag is an
excel paper that registers chronologically the irregularities, with information like the components
involved, the typology, the refinement of the irregularity schedule and every other document produced
in the process of audit/solution of the anomalies. A ship’s loag presents always two typologies of

content:

1. statistical information, such as tables, graphs defining the progress of the project (mainly
number and typology of the irregularities found).
2. details on the single issues that, during the packaging, include:

e generic information: function involved (integration of the system, electric-electronic
system, bridge and interiors), model/ preparation of the Vehicle (FULL OPT), area
(front), reference to the irregularity schedule.

e particular involved: denomination and identity of the part CAD on PDM (Radiator oil
motor 2.4 JTD, AHT92171/001/0002)

e irregularity: date, “signalled by”, person responsible for its solution, typology (stile,
interference, security,...), diagnosis (fog light at 7.4 mm from the radiator oil motor),
corrective actions (repositioning of the radiator oil to reach the light of 19 mm)

o state of the irregularity: date of the solution, forecast date for the solution, value of

fault, residual fault and reference at the Order of Modification.

The actors involved in this process are:

Actor Description

manager of the Ship’s Define new irregularities
loag Define the list of the responsible of the irregularity

Can manage the anomalies of the “ship’s loag Operator”

Operator of the ship’s Define new irregularities
loag Define the list of the responsible of the irregularity

Can manage only the irregularities he defines.

Responsible anomaly Define the solution paths.

Identify the users involved in the solution and the user for the
verification.

Specify the actions to do in every step.

He is the user to whom it is possible to assign an anomaly.

User of reference It doesn’t exist a predefined list of users, but these are identified in the

phase of activity assignment by the “Responsible anomaly”.

Consultant He is qualified in searching for information available on anomalies
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13.6 Conclusion and to be scenario of the Issue management Process

This process of anomalies’ audit/solution doesn’t support the search and identification of analogies
and similarities between a new and an old anomaly found previously, neither between platforms, nor
while they increase on the same platform, blocking the “verification whether the irregularity has been
already found previously” process prescribed in the “execution verification cycle on the DMU”.
Thus, the search for similar irregularities relent the solution process and affect the whole progress of
the project.
Actually, knowledge management systems used in the automotive sector enable to monitor the
progress of the project in single platforms, tracing only the number and the typology.
A solution to the current problem can be identified in the:

1. identification of the potential community of practices to be involved in the issue

management;
2. Representing the information related to anomalies through the methodology of semantic

web.

The creation of communities of practice can certainly be a valid solution for Elasis, considering the
results obtained highlighted previously. Social dynamics within the firm tell us that every solution
concerning the creation of work groups will be welcome. An important task of these communities in
this case will be the creation of rules of thumb and intuition, which is flexible guides to action
developed through trial and error and over the long experience and observation, for example related to
the Issue management process (irregularity audit/solution). These are heuristics that contain solution to
new problems that resemble problems previously solved by experienced workers. So they don’t have
to build an answer from scratch every time. Sometimes we arrive to solve problems very quickly by
intuition, but intuition is not mystical; it means that we have thoroughly learned the steps that they
happen automatically without conscious thought, and therefore at great speed. Karl Weick named it
‘compressed experience’. In the first part of the thesis, we have already extensively approached the
organizational model of the communities of practice and theirs functions. Then, we will briefly
highlight what are CoP and what is their role. A CoP is a social group composed by employees that is
charged of searching and organizing the tacit knowledge produced within and across the firm so it is
not lost and everyone can have access to it. In this context a CoP should be composed by all
employees that work on similar subjects related to the irregularity audit/solution process beyond the
groups constituted every time for this purpose. Communities of practice are groups of people who
share ideas and insights, help each other solve problems and develop a common practice or approach
to the field (McDermott, 1999). They focus on learning within functions or disciplines, sharing
information and insight, collaborating on common problems, stimulating new ideas (Wenger, 1998;

McDermott, 1998).
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14. ldentifying CoPs through Social Network Analysis

In order to identify the potential memebers of a community of practicefor solving the problems
highlighted previously in this research; it is useful to view the business unit’s knowledge sharing
network.

Social network analysis (SNA) has been demonstrated of being a valid tool in recognizing
communities of practice (Cross et al., 2006). SNA enables to uncover the key members of the
community as well as assess overall wealth in terms of connectivity.

This technique is useful for different purposes, especially for determining the most central people
within a unit or a group and by identifying the ego-centric network of every worker. This information
will result help in the mapping of the actual network of relationship present within and across the
platforms.

For this purpose the selection of the employees belonging to the two different business considered in
the present analysis is particularly well-suited because these units are more frequently than others
involved in the process of irregularities audit/solution.

As complementary methodology in the present study we decided to adopt social network analysis.
This technique will complement and enrich the results coming from interviews and questionnaires

with top manager and other employees.

14.1 Social Network Analysis (SNA)

Network analysis is derived from graph theory and attempts to describe the structure of relations
(displayed by links) between given entities (displayed by nodes), and applies quantitative techniques
to produce relevant indicators and results for studying the characteristics of a whole network and the
position of individuals in the network structure. The first application of this technique remind to
Mitchell, Barnes, Watson and to the School of Manchester, where they studied the dynamics and the
distribution of power in social groups. Sociometric matrices were built to analyse the influence of
individuals in groups. The sociometric representation of N actors network is a matrix (NxN) whose
generic element aij=1, means that between actor i and actor j there is a relationship, otherwise aij=0.
Then Nadel (1957) introduced the concept of role, and mathematical methods were needed to study
the interaction of agent’s role in a network of relationship. Through this technique researcher have
started to analyze the structure of networks such as: egocentrism (centrality), the intensity, the
duration, the density (which indicates the connectivity, frequency and extension of relationships) and
the mutuality of networks.

The main data to collect in SNA are relational data, which are contacts, links, connecting an agent to

one another.
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This approach has to deal with interconnected world ontology rather than with a deterministic model
of explaining phenomena.

It has been widely proved by several researchers that organizational boundaries, such as formal
structure, work processes, geographic dispersion, leadership style and culture are inhibitors of
knowledge sharing and inter-functional integration. However, intra and inter-functional collaboration
within a firm is often associated with superior firms’ performance.

During the last decade, among researcher, an increasing interest in considering the social aspects of
collaboration has emerged. Sometimes managers believe that by introducing collaboration
technologies or communities of practice, firm’s performance would have increased. Accordingly,
cause-effect mechanisms and mechanicistic approach have often showed their limitations for an
effective solution of the problems.

Coordination and work increasingly occur through informal networks of relationships rather than
through channels tightly prescribed by formal reporting structures (Cross, Borgatti, Parker, 2002).
‘People rely very heavily on their network of relationships to find information and solve problems—
one of the most consistent findings in the social science literature is that who you know often has a
great deal to do with what you come to know’ (Cross, Borgatti, Parker, 2002:26).

Managers often are not aware of these informal processes of knowledge/information exchange and the
‘movement towards de-layered, flexible organizations and emphasis on supporting collaboration in
knowledge-intensive work has made it increasingly important for executives and managers to attend to
informal networks within their organizations (ibidem).

The understanding of informal relationships has become increasingly recognized as a useful tool for
managers, the need to map and a document informal network precisely has become paramount. A
growing interest towards social network analaysis is showed by researchers in the area of knowledge
management community (Tichy et al., 1979; Georghiou et al., 1988; Cross and Parker, 2004; Dahl and
Pedersen, 2005; Mote, 2005) that have already used ‘social network analysis’.

Although managers may be able to diagram accurately the social links of the five or six people closest
to them, their assumptions about employees outside their immediate circle are usually off the
mark.”(Krackhardt and Hansen, 1993). Social network analysis can be an invaluable tool for
systematically assessing and then intervening at critical points within an informal network. The idea of
drawing a picture (called a “sociogram”) in sociology is an old idea and is credited to J.L. Moreno
(1934), an early social psychologist who envisioned mapping the entire population of New York
City2.

Today researcher in the field of management have started to invest their efforts in recognizing
informal networks and their effect on work performance (J. Lincoln, “Intra- and Interorganizational
Networks,” in Samuel B. Bacharach, ed., Perspectives in Organizational Sociology (Greenwich, CT:
JAI Press, 1982), pp. 1-38; B. Wellman and S.D. Berkowitz, Social Structures: A Network Approach
(Greenwich, CT: JAI Press, 1997); N. Nohria and R.G. Eccles, eds., Networks in Organizations:

? J.L. Moreno, Who Shall Survive? Washington D.C: Nervous and Mental Disease Publishing Company, 1934.
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Structure, Form, and Action (Boston: MA, Harvard Business School Press, 1992); S. Andrews and D.
Knoke, eds., Networks In and Around Organizations, Research in the Sociology of Organizations, 16
(Stamford, CT: JAI Press, 1999).

As we have previously said, in social network analysis there are two different approaches, a
‘structuralist’ approach and a content approach. The first one is aimed at studying the structure of a
given network, it relates to the relationship level, such as the presence of strong a weak ties.

On the contrary the content approach is aimed at investigating the resource flowing through social
networks such as information, knowledge, comments, and informal communications and the influence
played by the position of the actors.

We thus do not only apply the ‘structuralist” approach of social networks to the front-end, but also
include the role of network content.

Social Network analysis can be particularly useful for (Cross, Borgatti and Parker, 2002):

1. mapping informal knowledge sharing flows

Social Network analysis helps in visualizing the pattern of knowledge/information sharing in
strategically important groups. In practice it provides is a means to make “visible’ the ‘invisible’

patterns of interaction/collaboration occurring in important networks within an organization.

2. identifying highly central people and bottlenecks

For identifying people that are highly central in networks (and so disproportionately impact a group by
controlling information or decision making), it can help a manager consider how to reallocate
informational domains or decision-making rights so that the group as a whole is more effective.

By the investigation of informal networks it is possible to identify critical personnel who may
otherwise go unrecognized. This includes both technology gatekeepers and boundary-spanning
individuals, but may also include staff who may be acting as bottlenecks to knowledge transfer

(Anklam, 2005).

3. Understanding who is peripheral

Alternatively, understanding who is peripheral in a network and crafting ways to engage these people
is also an important means of ensuring that expertise resident in a given network is being effectively

utilized.

4. Getting people connected quickly in high turnover situations

Particularly in high turnover situations, it is increasingly important to get people connected more and

more quickly so that they are productive for an organization.
5. discovering excessive relationships
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Assessing SNA can help managers in identifying over —burdened people and alleviate or decrease time
consuming connections. Sometimes employees overloaded with email, requests, calls are stressed to a

point that they endanger their health.

6. Help in identifying fragmented networks or groups

Furthermore, assessing junctures in networks that are fragmented across geographic, functional,
hierarchical or organizational boundaries (or detecting sub-groups) can be particularly informative for
social or technical interventions that help to integrate disparate groups. Network analysis provides us

with the means to understand where collaboration is and is not occurring.

14.2 Goal of the study

Following Krackhardt and Hanson (1993), we want to show that network analysis can help Elasis’
managers in identifying three types of relationship networks of fundamental importance for solving
organizational problems, such as:

1) the advise network, identify who in the organization provide more often technical information and
help in problem solving. They are useful to examine when a company want to change its routines.

2) the trust network, tells which employees share delicate political information and back one another
in a crisis. This network should be examined when an organization is implementing a major change or
a experiencing a crisis.

3) the communication network, reveals the employees who talk about work-related matters on a
regular basis. They should be examined when productivity is low, because they can help in identifying
gaps in the flow of information that is often associated with an inefficient use of resources and lack of

new ideas.

Our work was initially aimed at detecting these three typologies of network, however since our goal
was to detect the most central players in the knowledge sharing flows of the firm, we decided to focus
only on the communication (of knowledge) network.

Mainly the goal of this work is to detect the presence of communities or the potential members that
can give shape to a dynamic and flexible community of practice.

Moreover, for understanding potential problems related to knowledge sharing, we are going to conduct
a SNA also for:

- detecting breakdowns in collaboration occurring across functional lines, or due to misuse of power,
lack of forums and well intentioned leaders;

- ensuring integration post-merger and large scale change. In fact, very often, large-scale change (Pre
and post- merger) initiatives impair the effectiveness of established networks while at the same time

doing little to help development of new relationships;
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- promoting innovation. SNA reveals how a team is integrating its expertise and the effectiveness with
which it is drawing on the expertise of others within the organization;

- assessing strategy execution. Core capabilities or competencies in a knowledge intensive work are
usually a product of collaboration across functional or divisional boundaries. SNA allows executives
to determine whether the appropriate cross-functional or departmental collaboration are occurring to

support strategic objectives.

14.3 Methodology

Social Network Analysis is composed of several phases, in our study we follow the six phases
identified by Cross Borgatti and Parker (2002), which are:
1. Identify a strategically important group
Assessing meaningful and actionable relationships
Visual analysis of the results
Quantitative analysis of the results

Meaningful feedback sessions

A

Assessing progress and effectiveness

In identifying the strategic group that is more interesting for our purposes we select the persons more
involved in the process of audit/solution of irregularities. This process presents some problems and
lowers considerably time efficiency in product development. In order to solve these problems we have
to identify the persons that can create a community of practice. The first step is to identify an informal
network where effective collaboration and knowledge sharing has a significant impact on the
organization’s process. Often, these groups do not appear on a formal organizational chart.

Then, as two functions were identified as the core function within new product development process,
group-level approach was selected. In fact, in SNA two different approaches are available, a personal
network approach and a group-level approach.

Personal level approach requires a person to identify other people who are important for a given
function or task and then asking question regarding each of these people; eg.: employees in the same
SBU, in other SBU, people in different organization, friends, family members. An advantage of this
approach is that it covers all relationships that are important to a person.

Group level approach requires that the researcher first define a network of interest, like core function
or group of people who are integral to a core process. Then the researcher surveys each person in the
group about his or her relationship with every other member of that group, and from this survey it is
possible to extract a list of names from the group chosen.

The sample frame consisted of R&D personnel belonging to the two business units considered in the

present analysis: Vehicle and ICT.
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Each respondent was asked to nominate up to five people with whom he shares more frequently
knowledge during their work, indicating whether they were colleagues located in the same office,
division/department, colleagues belonging to other firms of the Fiat group, academicians or
researchers, suppliers or partners’ firms. The rest of the survey then asked questions about the five
people/organization chosen such as distance, frequency of interaction, level of trust, frequency of
relocation and movement, medium used, resource shared, frequency of many-to-many (forum,
brainstorming) interactions. This followed the methodology for co-nomination set out in Nedeva et al.
(1996). Conducting a social network survey is a straightforward process of obtaining a list of all
people in the defined network and simply asking all members of the group to characterize their
relationship with each other.

These kind of questions were inserted in the questionnaire that we used for the first part of our study.
The questions related to social network were positioned in the middle of the questionnaire. The
questionnaire was administered via e-mail as a Word attachment, which took 5-10 minutes to
complete.

Of the targeted 62 individuals, 50 responses were received, representing a response rate of 88%. Each
respondent reported an average of five relationships, thereby generating an initial total sample of 254
observations (Sample information is the same that we have described at the beginning of the statistical
analysis).

In order to elicit honest answer from employees, we assured that their answer will not damage them or
other employees and that their immediate colleagues will not access to the responses. Moreover,
anonymous responses were guaranteed nominating an external responsible for questionnaires
collections.

Further, all surveys were returned directly to the researchers to reduce the likelihood of biased

answers.

14.3.1 Constructs of the study

The goal of the present study was to map the intra and the inter-firm knowledge sharing network in the
two business units of Elasis.

For this purpose in the questionnaire we asked to participants to name the persons with whom more
frequently they shared knowledge. We adopted the ego-centric network approach, which consists in
asking to participants to name till a certain number of collaborators with whom they work. The
network is built according to the responses provided by the participants, avoiding the investigation of
the network of the persons named.

Finally, the questionnaire asked participants to name at least the 5 persons belonging to their internal
and external network of collaborators with whom they shared knowledge more frequently. With
internal and external network we mean people belonging to the same firm (Elasis) or to other firms of

the Fiat group or other kind of partners such as strategic alliances, research centres and universities,
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and suppliers. Through this information we can understand how extended is the network of everyone,
how it is composed, the degree of heterogeneity, the extension of the external network and so on.
After having named the persons composing their knowledge sharing network, these employees have to
determine for each of them the frequency of interaction, of movement, the level of trust, the medium
used. Then, they have also to specify what typology of knowledge information they shared and with
what result.

Finally, we followed a bit the Lasswell Formula (1948) in order to get information on:

Who: the communicator

Says What: the content

In What Channel: the medium used
To Whom: the audience

With what effect: opinion change...

O0o00DO

We adapted this model according to our goals and we got information on:

Who share with whom: the persons that more frequently share knowledge with our sample
What: ideas, technical knowledge and best practice, market knowledge...

Where: information on the location of the communicators

When: how frequently: rarely, sometimes, frequently...

In What Channel: the medium used: e-mail, telephone, face-to-face...

With what effect: accelerating, reducing costs, increasing rate in NPD process.

00

o000

Definitely for each questions we graduate the response following the 5 Likert scale model and we
specify
for every single the meaning of the number.
So the questions interesting for social network analysis in the questionnaire were:
1) name up to five persons/organizations (belonging to the firm, to the Fiat Group or external
partners such suppliers, research centres ...) with whom you share more frequently knowledge

during your work;

3. ....(and so on)

2) Where is located this persons/organization?

1- in an other country;

2- in an other region of Italy;

3- in the same region but in an other industrial establishment;

4- in an other department/unit but in the same industrial establishment

5- in the same unit/department and in the same industrial establishment

3) With what frequency you move/travel for sharing knowledge with him?
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5)

A

6)

N R =

7)

very frequently (once a week)
frequently (once a month)
sometimes (once every 2/3 months)
rarely (once every 5/6 months)

never

How frequently you interact with this person/organization to share knowledge?

very frequently (more times day)
frequently (once a day)
sometimes (once every week)
rarely (once a month)

never

How much you trust this person/organization

I trust him very much

I trust him

Sincerely, it depends from the situations (not so much)
Low trust

I don’t trust him

Which is the medium used more frequently for sharing knowledge with him?

forums, blogs

km portal, intranet, extranet
e-mail

video-conference

telephone

face-to-face

conference, plenary sessions, seminars

Which is the resource more frequently shared with him?

ideas
technical knowledge and problem solving

best practices
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4. market knowledge
5. procedural and service information

6. information about the strategy of the group

8) During the activity of sharing knowledge, which is the channel more frequently used?
always Computer-Mediated-Communication

more frequently Computer-Mediated-Communication

balance of Face-to-Face and Computer-Mediated-Communication

more frequently Face-to-Face

A

always Face-to-Face

9) Which is the frequency of many-to-many communication, such as forums, plenary
sessions...?

1. very frequently (weekly)

frequently (once a month)

sometimes (every 5/6 months)

rarely (once a year)

wok WD

never

We adapted most of the survey items from pre-existing scales in the literature. All multi-item
constructs—including trust, interaction frequency, distance...— showed good discriminant validity
based on factor analysis, using Correlations, Anti-Image, Bartlett test of Sphericity, Measure of
sampling adequacy, scree plots of eigenvalues, and all expected factor loadings above 0.4. Constructs

had good convergent validity as well, with all Cronbach’s alphas above 0.70.

14.3.2 Visual analysis of the results

There are different software used for conducting social network analysis, the most popular are Pajek,
Ucinet, Techflow and others. In our study we adopted Techflow, because it seemed easier to use and
the only one available in the research center. Sociograms represent the network as a series of nodes,
which represents individuals connected to other individual (nodes) through a line.

After having set the attributes of the individuals of the sample, we created a fileloader for
communication frequency within Elasis. Then we charged the data and the software displayed a static
picture of the communication occurring within the two business lines.

Through SNA we can get three different typologies of results: visual results and quantitative results
(individual and group measures).

Visual results include:
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0 Length of a line : you can vary to illustrate the strength and the frequency of a relationship;

0 Sub-group formation, when there are impediments in the relationships between people;

0 Reciprocity of information/knowledge exchange, when the lines point both actors (not
considered);

0 Centrality degree, people with most ties (relationships) are positioned at the center, with the

fewest outside (often underutilized resources).

First, we want to see through the length of the line the strength of relationship between groups and
individuals.

As we can see from the first sociogram, there is a clear separation between two groups, which are the
two business units considered for the analysis. At the right side of the picture there are mainly workers
belonging to the ICT business unit, and on the left side there are the participants to the sample of the
vehicle business unit. From this first simple visualization, we can immediately see that the two
business lines are very far, whilst communication are not so frequent. Employees belonging to these
business lines are more used to communicate with external actors. Then, the two business lines
considered for the present analysis don’t communicate, inter-functional collaboration is quite
inexistent.

Moreover, it is possible to see that the intensity of communication within both business lines is not the
same, employees of the ICT business line communicate more frequently with each other than
employees of the business line Vehicle. This result was also highlighted during statistical analysis.
Since, business units are quite separate it is useful to identify some worker that act as a boundary

spanner or bottleneck.
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Then, it is possible to assume that employees in the business line ICT trust more each other than in the

business line Vehicle.

Figure 1. Social network analysis of the two business units
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Moreover, we noticed that there are couples of actors interacting very frequently between each other.
This is evident by looking at the Distance between the nodes in the sociogram. These couple:
4-12,7-8, 58-12, 2-54

The fact that employees of the business line Vehicle communicate less frequently and consistently the
network seem to be more dispersed than the one of ICT, is probably due to a different organization of
the establishments in which they are locate. In fact, employees working within Vehicle are more
numerous and they are located on different levels, where there are different sub-units that work on
different part of the Vehicle, such as ergonomics, interiors design, materials, components...and so on.
Visual analysis enables also the identification of sub-groups. As we can see from the picture below,
the business line vehicle is fragmented in 4 sub-groups, while in the business line ICT it is possible to

identify two subgroups.
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An other important measure in social network analysis is the degree centrality. Degree centrality is
simply the number of direct relationships that an entity has. An entity with high degree centrality:
o Is generally an active player in the network.
e Is often a connector or hub in the network.
e is not necessarily the most connected entity in the network (an entity may have a large number
of relationships, the majority of which point to low-level entities).
e May be in an advantaged position in the network.
e May have alternative avenues to satisfy organizational needs, and consequently may be less
dependent on other individuals.

e Can often be identified as third parties or deal makers.

The actors with most of ties and that are more central are:

ID 13, Russo Antonio, Elasis (19 ties), sede di Pomigliano, edificio E1, piano 1, settore ICT.
ID 11, Ferro Catello (16 ties), sede di Pomigliano, edificio E1, piano 1, settore ICT.

ID 10 Atripaldi Aniello (14 ties), sede di Pomigliano, edificio E1, piano 1, settore ICT.

ID 7, Paduano Ciro (13 ties), sede di Pomigliano, edificio E1, piano 1, settore ICT.

ID 24, De Angelis Coccanari Marco (12 ties), Elasis, sede di Pomigliano, edificio E 27, piano 1,
settore: Veicolo.

ID 27 Oliviero Giuseppe, Elasis, Pomigliano, anonimo, veicolo

ID 28 Esposito Luigi, Elasis Pomigliano, E27, piano 2, settore Veicolo

ID 8, Carcavallo Ferinando (12 ties) sede di Pomigliano, edificio E1, piano 1, settore ICT.
ID 34, Scantamburlo Giuseppe, (12 ties), Fiat Auto, Torino, CRF Vehicle integration
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14.3.3 Quantitative Individual Results

Individual quantitative results include:

Betweeness centrality, extent to which a person lie between other important connectors in the
network

In-degree centrality, number of incoming ties

Out-degree centrality, number of outgoing ties

Closeness centrality, the extent to which a person lies at short distances to many other persons
in the network

Brokerage measures, people who broker connections within the same group (coordinators),
between their own group and another (representatives and gatekeepers), between two different

groups (liaisons).

Whereas quantitative group results include:

= Density, the percentage of ties on the total possible. For example you can divide
people into subgroups (for example function or location) and calculate network
density between and within subgroups.

= Cohesion, the average of the shortest paths between every pair of people in the

network

Betweenness centrality is the extent to which a person lies between other people in the network and

identifies an entity’s position within a network in terms of its ability to make connections to other

pairs or groups of influent actors in the network. An entity with a high betweenness centrality

generally:

Holds a privileged or powerful position in the network.
Represents a single point of failure—take the single betweenness spanner out of a network and
you sever ties between cliques.

Has a greater amount of influence over what happens in a network.

In our case the ID 60 has the highest betweeness centrality (Ippolito Gaetano, 8.28) since it is between

actors with a lot of connections such as the ID 6 (Lando Simone), the ID 8§ (Carcavallo Ferdinando)

and the ID 4 (Fecondo Giacomo) and the ID 11 (Ferro Catello).

An other actor presenting a high betweeness centrality is the 1D 23 (Morra Carlo, 0.30), which

connects two actors that own multiple links in the network; these are the ID 24 (De Angelis Marco)

and the ID 27 (Giuseppe Oliviero).

Thus, we have:
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ID 13 (Russo Antonio, 0.27) which is among ID 11 (Ferro Catello), ID 6 (Lando Simone), ID 7
(Paduano Ciro), ID 59 (Nosenzo Vladi); ID 27 (Oliviero Giuseppe, 0.24) which is between the ID 23
(Morra Carlo) and the ID 28 (Esposito Luigi);

ID 24 (De Angelis, 0.18) which is between ID 26 (Caso Andrea) and ID 25 (Tavolaro Pietro).

ID 100 (University Federico II di Napoli, 0.16) which is between the ID 13 (Russo Antonio) the ID 23
(Morra Carlo).

ID 34 (Scantamburlo Giuseppe, 0.14) which is between the ID 163 (Strippoli Dino) and the ID 33
(Palumbo Ciro);

ID 10 (Atripaldi Aniello, 0.13) which is between the ID 59 (Nosenzo Vladi) and the ID 3 (Lacche
Ida),

ID 59 (Nosenzo Vladi, 0.12) which lies between actors such as the ID 10 (Atripaldi Aniello), ID 13
(Russo Anotonio), ID 15 (Truppa Arcangelo), ID 9 (Langella Aniello).
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Finally, by aggregating quantitative and qualitative results (visual results) we identified the potential
components of the CoP to be constituted in Elasis. These are:

Ippolito Gaetano Iveco Italia, Torino, Information Systems

Morra Carlo Elasis, Pomigliano, E 27, piano 1, Veicolo.

Russo Antonio, Elasis, sede di Pomigliano, edificio E1, piano 1, settore ICT.

De Angelis Marco, Elasis, sede di Pomigliano, edificio E 27, piano 1, settore: Veicolo.
Nosenzo Vladi Iveco Italia, Torino, Information Systems

Scantamburlo Giuseppe Fiat Auto, Torino, CRF Vehicle integration

Atripaldi Aniello Elasis, Pomigliano, E1, piano 1, ICT.

Ferro Catello Elasis, sede di Pomigliano, edificio E1, piano 1, settore ICT.

Paduano Ciro Elasis, sede di Pomigliano, edificio E1, piano 1, settore ICT.

VVVVVVVYY
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14.3.4 Conclusions and implications

This research was designed to identify the main barriers to knowledge sharing previously identified by
other authors. An actor of the automotive sector was selected, Elasis s.c.p.a., a Fiat’s first tier supplier.
Through the analysis of the literature we identified several factors that were grouped into three
typologies:

social factors; organizational (and cultural) factors; and technological factors (KMS effectiveness and
knowledge quality).

The research was conducted through a questionnaire, but the factors and the constructs chosen for the
research were identified through previous interviews with the manager of the firm.

The statistical analysis anticipated that the social factors had the highest point, highlighting high level
of trust, frequent interactions and informal communication, mutual help and friendship nurtured within
the work environment.

Then, the environmental condition seemed to be very good, working probably as an enabler of
knowledge sharing.

On the contrary, technological factors showed the lowest point, highlighting a negative situation for
what concerns the capability to store and codify correctly the knowledge and the easiness of its
retrieval. Knowledge management systems did not satisfy the needs of the worker, as we found that
the satisfaction level was low.

Before multiple regression, we performed factor analysis, through which we reduced the number of
constructs from 18 to 14, deleting mutual help, socialization, employee’s mobility and fragmentation
and we create the 4 factors for the multiple regression analysis.

Multiple regression was performed for answering to the main question of the research, aimed at
identifying the strongest influencer of knowledge sharing effectiveness (among the three dimensions
identified before and the constructs that composed each dimension).

The result of multiple regression showed that knowledge management systems appear to be the
strongest predictor of knowledge sharing performance. And as knowledge sharing performance was
negative, the main responsibility is attributable to knowledge management systems.

The main problematic related to knowledge management systems were knowledge accuracy and
knowledge accessibility. In fact, a great part of the knowledge archived in these systems is not reused
in other projects, due to the difficulty in retrieving each time the needed knowledge or to problems
related to lack of a homogeneous terminology and format for knowledge archival.

Also organizational factors play a strong role in influencing the performance of knowledge sharing in
Elasis, the strongest factors are individual and group incentives. Individual incentives are scarcely
used and group incentives are low and distributed too late. Knowledge Sharing Routines and Rigid
Org. Structures were also compound in the same item and demonstrated a certain influence.

Social factors in this context are not a predictor of knowledge sharing, since every factor related to this

dimension performed very well and in this research we are looking for barriers to knowledge sharing.
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In an organization located in south Italy, informality, face-to-face communication and frequent
interactions are not infrequent, and certainly this represents an important competitive asset for getting
round out of the lack of effective knowledge management systems.

In order to analyze the problem related to knowledge storage, retrieval and application, we decided to
analyze an important process in which these activities are very frequent and of capital importance for
the success of the process.

The process identified was the ‘Issue Management’, a process formalized for the audit/solution of
anomalies during product development. The difficulty in retrieving knowledge was confirmed also in
this process. In fact, it was found the employees have difficulties in retrieving knowledge of how in
the past other employees have solved the same irregularities.

This process impacted strongly on product development time, as the identification of anomalies relent
the process considerably, according to managers the process could be 20% more rapid if KMS
supported the process of identification of past anomalies in new projects.

Briefly, Elasis possess a huge quantity of knowledge archived in KMS that is useless as it is quite
never used because it is difficult to retrieve and to understand. Knowledge in the past was archived
roughly; probably they did not imagine that knowledge is path-dependent. In fact, today employees
have difficulty in retrieving and utilize past knowledge blocking the transmission of the historical
knowledge to newcomers and to the same employees.

Increasingly, knowledge management systems don’t support this activity, and the knowledge retrieval
is left to people with good memory. This problem affects strongly product development and in
particular time performance.

This research had only a proposal stage. In fact, after having detected such problems we started to
think to an appropriate and costly solution.

The intent was to build up a community of practice that would have achieved the goal of systematize
and codify the huge quantity of knowledge dispersed in the knowledge management systems used by
the firm. Moreover, this activity was necessary since Elasis was planning to buy a new KMS.

Then, in order to identify the members that would have composed the CoP we adopted social network
analysis (Cross et al., 2006).

The visual results of social network (sociograms) enabled the mapping of knowledge transfer in the
two business lines considered as case study for the present research (ICT and Vehicle).

Visual and quantitative results were analyzed.

Visual results included the mapping of sub-group formation, the identification of boundary spanners
and the interaction frequency within units and between them.

The visual results showed two business units that don’t communicate/collaborate between them. Inter-
fuctional collaboration was quite inexistent and some boundary spanners were identified in order to
improve this lack of knowledge transfer and coordination.

Moreover, though SNA we identified the actors that are more central in the knowledge sharing

network and the ones that were connected between influent actors in the same network.
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Quantitative results concerned centrality and betweeness centrality. Finally, visual and quantitative
results enabled the composition of a CoP, with the preliminary goals of systematize and codify
historical knowledge and of favoring inter-functional communications.

Finally, this research highlighted the adequacy of the multidisciplinary approach by identifying social,
organizational and technological factors blocking or enabling the transfer of knowledge within the
same firm and between firms.

Moreover, the presence of a phase in which a practical solution to the problems identified is presented.
The appropriateness of the use of triangulation, adopting quantitative and quantitative methods was

also highlighted.
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Appendix

List of Items used in the questionnaire

Organizational Factor

Learning Routines

1. Elasis has provided routines for knowledge sharing and feedback (routines for KS and
feedback)
2. Employees participate frequently to learning activities such as workshops, conferences,

meetings (frequency of learning activities)
Incentives (Individual and Group)

3. The enterprise provides incentives for people undertaking knowledge sharing (Individual
Incentives;

4, Presence of group incentives for knowledge sharing (group incentives)

Fragmentation

5. The work is strongly fragmented and I don’t have the cognition of the whole picture

Bureaucracy degree

7. Frequency of interaction (Both face-to-face and CMC) (interaction frequency for knowledge
sharing);

8. Informality of the communication process with these actors (informality of the communication
process);

9. Frequency of forum, collective brainstorming or problem solving (one-to-many and many-to-
many);

10. Employees interact frequently with their superiors (frequency of bottom-up communications
flows)

Proximity

11. Location of the person with which knowledge is more often shared

Employees’ mobility

12. Frequency of employee’s rotation, movement for sharing knowledge

Social Factors

Trust
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13. How much do you trust your colleagues with whom you share knowledge more frequently?
Mutual Help

14. People ask very frequently help to colleagues informally

Socialization

15. Employees in Elasis easily and frequently socialize with other employees and manage for
meetings, social activities outside their work

KMS effectiveness

26. Knowledge in Information Management System is organized in a way that facilitates its
retrieval (knowledge accessibility);

217. People often use templates in order to codify the knowledge so that everybody can use it
(knowledge format);
28. Knowledge present in KMS is explicated clearly in a way that facilitates its application to new

projects (knowledge accuracy and reuse);
29. KMS effectively integrate knowledge of different parts of the firm (knowledge integration);
30. Through KMS, knowledge is retrieved rapidly (response time)

31. Search functionalities are effective (search functionalities effectiveness).

Knowledge Sharing Performance Factors

31. The enterprise adopt mechanisms for making everybody aware on what project others are
working on (knowing who is working on what);

32. People within the firm always know where to find the most competent person in a certain
domain (knowledge of who is expert on what);

33. I have at disposition all the knowledge I need for my work (completeness of knowledge at
disposition);

34, KMS and people provide me information on best practice (knowledge on best practices).
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Questions used for Social Netork Analysis

5) name up to five persons/organizations (belonging to the firm, to the Fiat Group or external
partners such suppliers, research centres ...) with whom you share more frequently knowledge
during your work;

l.....

2....

3.... (and so on)

6) Where is located this persons/organization?

1. in an other country;
in an other region of Italy;
in the same region but in an other industrial establishment;

in an other department/unit but in the same industrial establishment

wok W

in the same unit/department and in the same industrial establishment

7) With what frequency you move/travel for sharing knowledge with him?

very frequently (once a week)
frequently (once a month)
sometimes (once every 2/3 months)

rarely (once every 5/6 months)

A

never

8) How frequently you interact with this person/organization to share knowledge?

1- very frequently (more times day)
2- frequently (once a day)

3- sometimes (once every week)

4- rarely (once a month)

5- never

10) How much you trust this person/organization

1. Itrust him very much
2. Itrust him

3. Sincerely, it depends from the situations
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4. Low trust

5. Idon’t trust him

11) Which is the medium used more frequently for sharing knowledge with him?

forums, blogs

km portal, intranet, extranet
e-mail

video-conference

telephone

face-to-face

N R D=

conference, plenary sessions, seminars

12) Which is the resource more frequently shared with him?

1. ideas

2. technical knowledge and problem solving
3. Dbest practices

4. market knowledge

5. procedural and service information

6. information about the strategy of the group

13) During the activity of sharing knowledge, which is the channel more frequently used?
1. always Computer-Mediated-Communication

more frequently Computer-Mediated-Communication

balance of Face-to-Face and Computer-Mediated-Communication

more frequently Face-to-Face

vk wN

always Face-to-Face

14) Which is the frequency of many-to-many communication, such as forums, plenary
sessions...?

1. very frequently (weekly)

frequently (once a month)

sometimes (every 5/6 months)

rarely (once a year)

wok WD

never

272



	1.1 Resource Based Theory
	2nd Part
	Knowledge, knowledge management and knowledge Sharing Resear
	4.6 Theoretical origins of knowledge sharing: the Sociology 

	3) POWERTRAIN
	4) PROCESS ENGINEERING
	13.3 Roles and responsibilities
	13.5 The audit/verification process
	13.5.1 Preliminary activities
	13.5.2 Preliminary identification of responsibilities
	13.5.3 ODM Cycle (Order of Modification)


	13.5.6 The Ship’s Log
	To support the process of irregularity solution a ship’s loa
	The creation of communities of practice can certainly be a v
	14. Identifying CoPs through Social Network Analysis

