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Abstract
This paper examines knowledge sharing processes in digital government projects (DGPs). Although
knowledge sharing processes are a central feature of the functioning of government, they have received
little attention in the literature. The importance of knowledge sharing has become even more evident with
therise of digital government initiatives, as these have a networking effect on bureaucracies. With
multiple agencies and multidisciplinary knowledge coming together, it is necessary to combine and
reconnect the required knowledge. Based on empirical datafrom four DGPs in Switzerland and the
United States, atheoretical model for knowledge sharing in DGPs is proposed. The model ties together
processes and content of knowledge sharing through two task dimensions, each of them subdivided into
two phases: (1) Conception and implementation of the project, and (2) Exploration and exploitation of
knowledge. | show that the implementation of DG requires a balanced mix of exploration and exploitation
of knowledge, where exploration is more important in the conceptual phase, and exploitation becomes
more fruitful in the implementation phase. | found that different configurations of knowledge networksin
DGPs arerelated to different stages in the advancement of the project: DGPs rely on sparse networks
during the conceptual phase of the project, and tend to employ teams or tightly-bound groups when the
project moves towards implementation.

Introduction

The possibilities the Internet affords have grown to be ever more important for government
agenciesin recent years. With tasks continuously growing in complexity and with more decentralized
structures, Internet-rel ated technol ogies have become a necessity for government agencies to function
successfully. In addition, the managerial mindset created by public sector reforms such as the National
Performance Review (NPR) in the United States (National Performance Review, 1993; Osborne &
Gaebler, 1992) or the New Public Management (NPM) in Europe (Barzelay, 1992) demanded that
citizens' interests be at the core of public administration’s attention, advocating a customer orientation
comparable to the private sector. Together with the information society as adriving force, this has led
politicians and government officials the world over to make large investments in new information and
communication technologies (ICT) in order to provide public services online.

Generally, the introduction of these new technol ogies takes place in the form of a specific project
(referred to asa*” digital government project” in this study). These project groups may assume any form
between the two extremes of atightly-knit work team with clear boundaries, whose members were
recruited specifically for the project, to aloosely-bound group of individuals spread across various
agencies, who participate in the project on avoluntary basis. The success of adigital government project
(DGP) depends upon amix of external and internal factors. In terms of factors external to an agency,
political endorsement and constituent satisfaction are especially important, whereas significant internal
factors are the government officials’ ability to manage innovation, and knowledge sharing within the
agencies. This study focuses on the last, examining how knowledge is shared in DGPs: how do public
managers decide what to include and what to exclude in a project? How do they attribute priorities to
various activities? What sources inform these decisions? How is their communication network
structured?



Theoretica foundations

The rising importance of knowledge has been used to characterize post-industrialist societies
(Bell, 1973; Drucker, 1993; Habermas, 1979). Knowledge, it isargued, isa principal economic resource.
Unlike traditional factors of production (such asland or equipment) to which knowledge is often
compared, knowledge resides within individuals, making it an intangible asset, and therefore difficult to
acquire and share. In post-industrialist societiesin general and in government agencies in particular,
knowledge acquisition and sharing is one of the most important social processes.

Knowledge sharing processes are a central feature of the functioning of government, but, with
very few exceptions (cf. Blau, 1963), they have received surprisingly little attention in the literature. The
importance of knowledge sharing has become even more evident with the rise of digital government (DG)
initiatives, as these have a networking effect on bureaucracies. The fact that individuals with differing
skill sets and from different organizational units work on acommon task creates a network that coexists
with the functional subdivision of tasks within the organization. Common tasks by their nature require
knowledge sharing in order to be fulfilled successfully. With multiple agencies and multidisciplinary
knowledge coming together, it is necessary to combine and reconnect the required knowledge.

Knowledge sharing in the public sector confronts some specific challenges, such as budget
restrictions; data privacy and confidentiality, and related security issues, which, due to mandatory
regulations, are atop priority for government; as well as atraditionally rigid hierarchical structure, which
render the transition of bureaucracies toward networks difficult (Agranoff & McGuire, 2001; Bardach,
1999; Fountain, 2001). Under certain circumstances, the introduction of new ICTs into government
agencies can foster thistransition: ICTs differ substantially from traditional technologies since, in
addition to affecting the production of goods and services, |CTs have the potential to affect the
functioning of coordination and communication within an organization and between organizations. This
impact, however, can be positive or negative - technology can be supportive of more efficient
coordination and communication processes, but it can also stand in the way of efficiency and
effectiveness when existing technologies, such as legacy information systems, determine the choice of
new technologies, thus creating a path dependence (Fountain, 2001). This paper’saim isto advance
theory on the interdependencies between the introduction of ICTs and formal and informal organizational
structures by closely examining two coordination mechanisms that coexist in DGPs: hierarchies and
social networks. The remainder of this section is dedicated to the theoretical underpinnings of these
coordination mechanisms.

Coordination mechanisms of knowledge

Scholars of many disciplines have studied formal and informal organizational structures as
coordination mechanisms for knowledge processes. The role of hierarchies as opposed to markets, and
increasingly the notion of networks, have been discussed as all ocation mechanisms for knowledge
(Podolny & Page, 1998; Powell, 1990). The main distinguishing factors of those different allocation
forms are the locus of authority and control, and consequently the different ability to either transfer or
develop tacit or explicit knowledge efficiently. Organization design theory suggests that the information
capacity of coordination mechanisms should match information requirements of the task at hand
(Galbraith, 1973). In ahierarchy approach of allocation, knowledge is readily available in the
organization, as the organization has complete control over the knowledge process. Bureaucracies rely on
rationalized knowledge that is collected mostly in databases, reports, or handbooks (Weiss, 1998). Inline
with Weber’s ([1921]1968) depiction of the ideal-type bureaucracy, individuals are arranged in a
bureaucracy to carry out specialized tasks, based on explicit rules and procedures (Cyert & March, 1963).
In this formal organization mechanism, knowledge is likely to be structured with explicit rules of action.
A recent network theory-based explanation for the theory of the firm argues that organizations have
advantages over markets because they can mobilize social capital embedded in human relations in order
to create intellectual capital (Nahapiet & Ghoshal, 1998).



Prior research has shown that, while hierarchies are generally efficient for carrying out
specialized tasks based on explicit rules and procedures (Arrow, 1974; Cyert & March, 1963; Weber,
[1921]1968; Weiss, 1998; Williamson, 1975), informal networks more efficiently diffuse, utilize and
integrate knowledge (Grant, 1996; Kogut & Zander, 1996; Nault, 1998; Podolny & Page, 1998; Powell,
1990). Kogut & Zander (1992) propose several coordination mechanisms for knowledge transfer
operating on different organizational levels. They argue that transfer of knowledge from an individual to
agroup level occurs through the devel opment of unigque language or code which allows group membersto
learn who knows what and to coordinate their activities. On the organizational level the transfer of
knowledge within the same function (horizontally) is realized by boundary spanners. At the sametime, a
vertical transfer of knowledge among different organizational functions relies on the use of higher-order
organizing principles through formal and informal structures. Coordinating different units to share their
knowledge is critical to enhance an organization’s capabilites (Kogut & Zander, 1996). Similarly, Tsai
(2002) suggests that knowledge sharing within a multiunit organization requires both formal and informal
structures as coordination mechanisms. For the purpose of this study, | examine hierarchy as aformal
coordination mechanism of knowledge; and social networks as an informal coordination mechanism.
These coordination mechanisms of knowledge are discussed in greater detail below.

Hierarchical structures. Formal hierarchical structures are one way to coordinate knowledge
processes in complex organizations comprised of multiple specialized units (Tsai, 2002). In hierarchies,
communication occursin the context of an employment relationship, and relationships are important,
although the patterns of interaction are most strongly determined by an individual’s position within the
formal hierarchical structure (Powell, 1990). The analysis of hierarchical structure as a coordination
mechanism of communication has played an important role in organizational research. Exemplary
elements of formal organizational structure are formalization, specialization, and centralization (van de
Ven, 1976). Another traditionally mentioned feature of hierarchical structure is centralization based on an
authority structure. From a coordination perspective, if the requisite information-processing and decision-
making talents are not widely distributed, a centralized structure can be beneficial to decision-making
processes (Williamson, 1975). On the other hand, centralization could prevent a unit manager from
exercising sufficient discretion in dealing with the demands of his or her task environment. This might be
the cause for inefficiencies, as the knowledge transfer from the individual unit to the head of the agency is
inclined to error and therefore slows decision-making (Poppo, 1995). In addition, centralization can
reduce the initiatives that a unit might take in inter-unit exchange, thus not being interested in sharing
knowledge with other units unless required to do so by a higher authority (Tsai, 2002).

Social networks. Even in the most bureaucratic settings, informal socia relations are an
important source of task advice (Blau, 1963; Dalton, 1959; Kanter, 1977), and can affect the content and
quality of decision-making (Crozier, 1964; Hickson, Hinings, Lee, Schneck, & Pennings, 1971). The
study of organizational social networks has attracted the attention of scholars from different fields for
many years (for areview, see McPherson, Popielarz, & Drobnic, 1992). The structure of social networks
builds around the positions and roles of the involved actors, and the ties that exist between them. An
important distinction in social network theory is made between strong and weak ties, i.e. the frequency or
intensity, also termed ‘ quantity’ of ties. Whereas strong ties tend to bind cliques of individuals and
primarily convey within-group knowledge, weak ties bridge cliques and are therefore source of new
knowledge (Granovetter, 1973). However, knowledge sharing in networks requires strong ties (Dyer &
Nobeoka, 2000; Hansen, 1999). In a study on the performance of organizational teams, Ancona &
Caldwell (1992) draw together internal and external ties of teams, finding that teams engage in vertical
communications aimed at molding the views of top management, and in horizontal communication aimed
at coordinating work and obtaining feedback. They show that the type of external communication teams
engage in, not just the amount, determines performance.

Of particular interest to this study is the recent concept of knowledge networks (Contractor et al.,
2000; Hansen, 2002; Monge & Contractor, 2003), indicating that the content of ties between actors
consists of some form of knowledge. The location of knowledge within a network of actors varies along
a continuum, spanning from knowledge residing with one actor to knowledge distributed among many



actors (Farace, Monge, & Russell, 1977). At theindividual level, actors have their own ideas about the
distribution of knowledge among actors in the network; i.e. their own cognitive knowledge networks
(Contractor et al., 2000). Furthermore, knowledge networks are characterized by fluidity of actors and
their ties: based on the tasks to be accomplished, their interests, resources, and commitments, actors join
or leave a knowledge network. In addition, the ties within a knowledge network are prone to change with
evolving tasks, the distribution of knowledge, or changesin the actors cognitive knowledge networks
(Contractor et al., 2000).

M ethodol ogy

This study combined a qualitative exploratory case study design (Yin, 1994) and a grounded
theory approach (Glaser & Strauss, 1967), with the aim of theory building through the comparative
analysis of case studies (Eisenhardt, 1989). Grounded theory methodology consists of systematic
inductive guidelines for collecting and analyzing data to build middle-range theoretical frameworks that
explain these data.

Sampling strategy. The sample for this study consists of four cases. | selected the sample
through theory-driven, progressive sampling; i.e. | chose the cases sequentially based on theoretical rather
than statistical considerations. The cases needed to be comparable, which iswhy | applied aliteral
replication strategy for the sites, selecting them based on the same relevant characteristics over time. The
sampling parameters were: (1) state-level government agencies in economically advanced settings with
comparable jurisdictions (Switzerland and the United States are both federally organized systems, whose
states have their own constitutions and are largely autonomous) and (2) a clearly identifiable digital
government project. However, | also used areplication strategy by (1) selecting casesin two different
countries, Switzerland and the United States of America, assuming an influence of the cultural context on
knowledge sharing processes; and (2) by selecting cases in different stages of their project, in order to
gain a better understanding of the processes. For the informants, | employed a reputational selection
strategy, i.e. the instances were chosen on the recommendation of an “expert” or “key informant”.

Findings: Understanding knowledge sharing in DGPs

Three coordination mechanisms for knowledge sharing were found to exist concurrently in the
four cases; hierarchy, social networks, and group dynamics. Aswould be intuitive to assume, hierarchical
reporting structures, and especially power and authority, had a strong influence on knowledge sharing in
DGPs. However, the effects of socia network relationships emerged as being extremely powerful,
oftentimes overruling the given hierarchical structures. As could be expected, group dynamics had a
lesser effect on cross-agency knowledge sharing, but they significantly shaped the advancement of DGP
processes. In this paper, only hierarchy and social networks are examined.

Hierarchy. As discussed above, whereas the traditional understanding of hierarchiesis that
decisions are made top-down and reporting is made bottom-up, DGPs require collaborative structures of
decision-making, both within and across agencies. This tension between existing and required
communication structures was a predominant topic for all DGPsin this study. For example, the web
master of DGP 3 explained the difficulties of communicating bottom-up with respect to suggestions for
improvement:

A lot of it is because we're working with people who have ajob, they have a boss, their boss ultimately is
the commissioner of their agency, whose concerns are their goals and objectives, mandates from the
legislature or from the governor's office, and for the webmaster down here at the bottom of the pile to say,
"Hey, we should do this", just either never makesit to the top, or is just not a priority at the top.



On the other hand, individuals across cases stated the importance of referring to rules as atool for
reinforcing the adherence of agencies to the project, therefore availing themselves of the hierarchical
power structure:

There are agencies that said, "L ook, gee, we've invested in our own marketing, we don't want to confuse it
with yours." In those cases we had to be alittle more strong in our communication and our sales pitch and
say, "look, we've aready decided at the highest level of government, thisis an enterprise-wide initiative,
you need to put aside your desire to market your own agency and join the team.”

In even stronger terms, a member of DGP2 claimed that turning rules into regulations was “the
only possibility to achieve something in government”, which iswhy they elaborated alink policy that
subsequently was submitted to parliament for ratification, thus obliging all agencies to adopt the policy.
This claim was only partially confirmed by a member of DGP 3, who stated that agencies can be
“convinced” to participate in cross-agency collaborations, for example by leveraging budget pressure:

So when there's no money and you say, "Y ou can't afford to do that, unless you use the shared service that
we're putting in, and if you follow our rules®, well then they follow the rules so they can get the money, but
not because - because the basic nature of thingsis still they get an edict from the governor or from the
legislature, and that establishes the priority for that agency, and those edicts have nothing to do with
cooperating with other agencies.

Overall, the most effective mechanism for convincing agencies to participate and therefore to
make a DGP successful was executive sponsorship (aterm used in DGP 4), or “direction and commitment
from the very top levels of government”, as one senior member of DGP 3 stated:

The problem that we find is that government is still organized the way government is organized, it's very
hierarchical, so that if you don't get buy-in at the top level, where the agency heads are talking to each other
and say, "yes, our teams are going to work together and are going to share this application", it's not going to
happen. It's just not going to happen. [But] when you have the governor or you have the [secretary of a
department] at a cabinet meeting talk about, "this secretary and this secretary need to work together to
create this DG application”, that's as important as the worker bee level is, because that gives the legitimacy
to those worker bee people to work with each other.

In DGP 4, the project manager stated that “...executive sponsorship brings priorities and it brings
resources’. The governor holds agency directors accountable in a performance contract, creating a
commitment on the part of the agencies to put a certain number of services online.

A mgjor challenge for all projects proved to be the overcoming of existing ‘ stovepipes', or the
inability to communicate across functional divisions and organizational boundaries. With the objectivein
mind to present a one-stop government to the citizens, the DGPs found themselves in a position where
they attempted to bridge the gaps that exist between current online transactions, which mainly followed
the traditional agency-by-agency approach. Anindividual from strategic planning in DGP 3 explained
this challenge by saying:

| think that one of the challenges with DG from the very beginning [...] is that there are no mechanisms,
there are no organizational structures that foster cross-agency collaboration and integration. Budgets are
agency-specific, line-item specific, and statutes and regulations are agency-specific. There are statutes and
regulations that actually prohibit data sharing across agencies, probably for alot of good reasons but
sometimes for not-very-good reasons, just because of territoriality. [...] So that's the constant struggle, just
how to get that horizontal view when everything is pointing to avery vertical view.

The communications officer in DGP 2 put personal effort into bridging the boundaries between
agencies by creating “internal information structures’, convincing the government that each department
appoint an information delegate, and arranging regular meetings with them. However, individualsin all



four projects stated that the integration of agencies across government runs against the interest of many
agencies, who “actively try to keep their own system running and fend everything that might challenge
their hierarchy and their right to exist”, as expressed by one member of DGP 2. This “entrenched interest
in keeping the bureaucracy the way it is” was one of the reasonsin DGP 3 to centrally coordinate the
DGP:
[...] Because the agencies were part of the problem - they were all providing their own narrow little piece
of information, and it wasn't being tied together. [...] In order to achieve the goal of an intentions-based
website, one face of government, it's not going to be done in a decentralized fashion. Basically, [the portal]
is one big centralization effort, even though we like to talk about decentralized content management.

The approach of “centralized decentralization” of DG initiatives, asitiscaled in DGP 1,
denoting that initiatives are generated in a decentralized fashion (i.e. in the agencies), but coordinated
centrally, is (or was) generally followed by all four projects. In the case of DGP 4, the most advanced
project, the central coordination was relaxed somewhat, del egating the responsibility for the applications
to the agencies themselves. Each agency is now responsible for the development and deployment of
online services, having the legislative authority to deliver those services and collect the necessary data.

Social networks. As anticipated earlier, social network relationships emerged as being extremely
powerful, oftentimes overruling the given hierarchical structures. In all four projects, individuals relied
on informal networks within and across agencies on adaily basis. Asan individual explained to mein
DGP 3, retrieving information through informal channelsis considered normal practice in government:

Thefirst thing you do when you' re looking for something is get on the phone and start calling around. [ ...]
It's just a matter of, once you got the right person, to get them to give you this information you're looking
for. From that perspective, having built personal rapport really goes along way, if they know you they're
more likely to help you, [...] if you have personal relationships established, you're more likely to get
results....

From a process view, DGPs can be divided into two major phases; conception and
implementation of aproject. These phases are reflected in the social networks of the projects. Before
attempting to justify thisclaim, it is useful to recall that the four projects find themselves in different
stages of implementation; DGP 1 currently being in a conceptual phase, DGP 2 and DGP 3 having
recently entered the implementation phase, and DGP 4, having implemented alarge part of the
applications envisioned in the strategic plan. Many social networks came into existence during the
conceptual phase of the projects, where people from different agencies and interest groups came together
tojointly consider DG. For example, a channel manager from DGP 3 stated:

From that whole process of those access channel workgroups, | got to know more people, and became more
familiar with their content, information on their sites and things like that. So now that the workgroup period
iscompleted, [...] | talk to and follow up with people, and kind of check in with them, take requests, follow
Up On requests.

The project director of DGP 2, who was hired from the private sector to manage the project,
stated that he socialized with representatives from the agencies through the (centrally coordinated)
conception of their partial projects. The deputy director of DGP 2 explained how the launch of the
Intranet was conceived as away of casting anet of contacts across agencies, encouraging people to share
their needs and give their input. As recounted above, she also explicitly promoted the creation of
networks by introducing a monthly networking event for managers of partial projects. Similar stories can
be told about the other projects, with the common denominator that most of the individuals involved were
surprised by how conceptual meetings brought together so many like-minded people for the first time.
Fundamentally then, there were weak ties as well aslarge, sparse networks in the conceptual phase. In
the implementation phase, the knowledge networks of DGPs gained in density, indicating stronger ties.



Team members have established most of their contacts and use them for “ getting the work done”.
Contrarily to the conceptual phase, this development can be recognized in DGP 2 and DGP 3, but
becomes clearly visible in DGP 4, the most advanced project.

Exploration and exploitation: Toward atheory of knowledge sharing in DGPs

In the previous section, | have analyzed the coordination mechanisms of knowledge in four
DGPs. | have shown how these projects differ in their stage of advancement, in the functional
subdivisions of their actors, and in their organizational form; and how these factors affect the way
knowledge is shared in the projects. In this section, | reassemble the salient features of DGP processes
that emerged during the analysis and distill them into core categories. Two main dimensionsin terms of
tasks emerged in achieving the project objectives, each of them subdivided into two phases: (1)
Conception and implementation, and (2) Exploration and exploitation. | present the devel oped theory by
means of four propositions, and conclude the chapter with a discussion of the theory.

Task dimension I: Conception and implementation

Throughout this study, | have asserted that DGPs may be subdivided into two major phases;
conception and implementation. At first glance, thisfinding appearsto betrivial, asthe very nature of
any project requires that the project be conceived first, and implemented subsequently. What makes this
pronouncement relevant is the fact that these two phases necessitate certain characteristics of tasks.

Borrowing the concept of decomposability from Herbert Simon (1981), | propose that the
conception and implementation phases move aong a continuum of task decomposability. The concept of
decomposahility represents the extent to which large tasks can be decomposed into smaller, specialized
tasks. With regard to the two phases of DGPs, the degree of decomposability islow during the
conception phase, requiring the collaboration of different agencies and stakeholders; and it is high in the
implementation phase, once the necessary tasks have been defined.

Proposition 1. The conception and implementation phases of DGPs move along a continuum of
task decomposability, where the decomposability is low during conception and high during
implementation.

Task dimension Il: Exploration and exploitation

The second dimension emerged in the course of my analysis of knowledge sharing activities. It
describes the variation in the content of knowledge sharing activities, moving from discovery to retrieval
of knowledge. In other words, the first phase is dedicated to the exploration of knowledge, while the
second phase involves the exploitation of knowledge. This dichotomy was originally coined by
Schumpeter as exploration of new possibilities and exploitation of old certainties (Schumpeter, 1934), and
presented to the organizational learning community by James March in afamous Organization Science
article (March, 1991). According to March, “Exploration includes things captured by terms such as
search, variation, risk taking, experimentation, play, flexibility, discovery, innovation. Exploitation
includes such things as refinement, choice, production, efficiency, selection, implementation, execution,”
(March, 1991).

Returning to the second task dimension, the two phases demand certain types of organization:
while thereis greater reliance on networks during the exploration phase, a hierarchical structureis more
efficient in the exploitation phase. From a governance perspective, thisis equivalent to asserting that
collaboration among actors in a network prevails during the exploration phase, and the coordination and
control of actorsis more important during the exploitation phase.

In an analogy to the first dimension, | propose that exploration and exploitation also move along a
continuum, in this case given by the configuration of tiesin the informal network. The network is sparse



in the exploration phase and dense in the exploitation phase, corresponding to weak ties during
exploration and strong ties during exploitation.

Proposition 2. The exploration and exploitation phases of knowledge move along a continuum of
network configuration, where the network is sparse during exploration and dense during exploitation.

Assembling the parts: A theory of knowledge sharing in DGPs

It isintuitive to assume that the two task dimensions occur concurrently, and that they influence
each other in someway. Before | draw aconclusion on this assertion, a few remarks need to be made
regarding the characteristics of the proposed dimensions. The first task dimension, conception and
implementation, builds on subsequent phases, therefore carrying atemporal connotation. Similarly, the
phases of the second task dimension, exploration and exploitation, might succeed each other temporally,
but their main characteristic is that they are content-related. As March (1991) affirmed, a combination of
exploration and exploitation must be present at all times. Therefore, it can be asserted that the two task
dimensions are interrelated. The implementation of DG requires a balanced mix of exploration and
exploitation, where exploration is more important in the conceptual phase, and expl oitation becomes more
fruitful in the implementation phase.

Proposition 3. In DGPs, task dimension | (conception and implementation) and task dimension 11
(exploration and exploitation) are interrelated, where exploration is primarily associated with the
conceptual phase, and exploitation is mainly linked to the implementation phase.

Since the two task dimensions discussed above are interrelated, it makes sense to arrange them in
atwo-by-two matrix. The figure below depicts the matrix, summarizing the theory developed in this
chapter.

Dense groups
Strong ties

—‘ Collaboration Coordination, | |
control

Sparse networks
Weak ties

Proj
oject
Conception [ Froject] Implementation

Exploration Exploitation
P Knowledge P

Figure 1: Task dimensions in digital government projects

With regard to the types of organization, | have shown that DGPs rely on sparse networks during
the conceptual phase of the project, and tend to employ teams or tightly-bounded groups when the project
moves towards implementation.

Proposition 4. In a lifecycle view of a DGP, the project’s advancement is driven by effective
knowledge sharing, moving from exploration in a sparse network during the conceptual phase to
exploitation in one or more dense groups in the implementation phase.



Discussion

The presented theory shows that the implementation of DG requires a balanced mix of
exploration and exploitation, where exploration is more important in the conceptual phase, and
exploitation becomes more fruitful in the implementation phase. From a governance perspective,
collaboration among actors in a network prevails during the exploration phase; and the coordination and
control of actorsis more important during the exploitation phase. With regard to the types of
organization, | have shown that DGPs rely on sparse networks during the conceptual phase of the project,
and tend to employ teams or tightly-bound groups when the project moves towards implementation.

Some caveats to this theory can be described by means of the matrix representation. Two of the
guadrants, conception/expl oitation to the upper right and implementation/exploration to the lower left are
lessimmediate than the other two, as they appear as ‘side products' of the general flow of the model.
Furthermore, with the present resultsit is difficult to demonstrate that apart from the general flow there
exists afeedback loop, leading from the exploitation of knowledge in one partial project to the
exploration of new possibilities. This feedback loop would need to be studied in alongitudinal analysis.
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