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INTRODUCTION

A collaborative network (CN) is an alliance constituted 
by a variety of entities (e.g., organizations and people) 
that are largely autonomous, geographically distrib-
uted, and heterogeneous in terms of their operating 
environment, culture, social capital, and goals but that 
collaborate to better achieve common or compatible 
goals, and whose interactions are supported by com-
puter network.

Some authors see the roots of this paradigm in early 
works of economists like Oliver Williamson in the 
1970s. Along his vast work, Williamson established 
the study of transaction cost economics (Williamson, 

make much greater use of externally purchased goods 
and services, rather than those internally supplied. These 
ideas had a more evident impact with the booming 
of the “outsourcing” wave in the 1980s. Outsourcing 
became very attractive when managers had to reduce 
the organization overheads and eliminate the internal 

it transfers the problem to the outside, namely to other 

the idea of virtual enterprise/virtual organization was 
not “invented” by a single researcher but rather it is a 
concept that has matured through a long evolution proc-

terms like virtual company, virtual enterprise, or virtual 
corporation go back to the early 1990s, including the 
work of Jan Hopland, Nagel and Dove, and Davidow 

then, a large but disjoint body of literature has been 
produced mainly in two communities: the information 
and communications technology (ICT) community and 
the management community.

TOWARD A TAXONOMY OF 
COLLABORATIVE NETWORKS

In today’s society, collaborative networks manifest in a 
large variety of forms, including virtual organizations, 
virtual enterprises, dynamic supply chains, professional 
associations, industry clusters, professional virtual 
communities, collaborative virtual laboratories, and 
so forth. Several examples can be found in a synthesis 
work elaborated by the VOSTER project (Camarinha-

Although not all, most forms of collaborative 
networks imply some kind of organization over the 
activities of their constituents, identifying roles for the 
participants, and some governance rules. Therefore, 
these can be called manifestations of collaborative net-
worked organizations (CNOs) (Figure 1) (Camarinha-

Other more spontaneous forms of collaboration in 
networks can also be foreseen. For instance, various ad-
hoc collaboration processes (Figure 1) can take place in 
virtual communities, namely those that are not business 
oriented—for example, individual citizens contribu-
tions in case of a natural disaster, in which people or 
organizations may volunteer and come together hoping 
to improve the general aim, but there is no plan and/or 
organization how their activities should go.

COLLABORATIVE NETWORKED 
ORGANIZATIONS 

Among the CNOs, some networks are goal-oriented 
where intense collaboration (towards a common goal) 
is practiced among their partners, as opposed to long 
term strategic alliances described below, where coop-
eration is practiced among their members. 
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Goal-oriented networks can be driven by continuous 
production/service provision activities or driven by the 
aim of grasping a single (collaboration) opportunity. 

long-term duration and remain relatively stable for 

along the value chain. Typical examples are:

• Supply chains: A stable long-term network of 
enterprises, each having clear roles in the manu-
facturing value chain, covering all steps from 
initial product design and the procurement of raw 
materials, through production, shipping, distribu-

delivered to a customer.
• Virtual government: An alliance of govern-

that combine their services through the use of 
computer networks to provide integrated services 
to the citizen through a common front-end.

Grasping-opportunity driven CNOs are dynamically 

and will dissolve once their mission is accomplished. 
Examples (Figure 2) include (Camarinha-Matos 

Whicker, 1996):

• Virtual enterprise (VE): Represents a temporary 
alliance of enterprises that come together to share 
skills or core competencies and resources in order 
to better respond to business opportunities, and 
whose cooperation is supported by computer 
networks.

• Virtual organization (VO): Represents a concept 
similar to a virtual enterprise, comprising a set 
of (legally) independent organizations that share 
resources and skills to achieve its mission/goal, 

enterprises. A virtual enterprise is therefore, a 
particular case of virtual organization.

• Dynamic virtual organization: Typically refers 
to a VO that is established in a short time to respond 
to a competitive market opportunity, and has a 
short life cycle, dissolving when the short-term 
purpose of the VO is accomplished

• Extended enterprise (EE): Represents a concept 
typically applied to an organization in which a 
dominant enterprise “extends” its boundaries to 
all or some of its suppliers. An extended enter-
prise can be seen as a particular case of a virtual 
enterprise. 

• Virtual team (VT): Similar to a VE but formed 
by humans, not organizations, a virtual team is a 
temporary group of professionals that work to-
gether towards a common goal such as realizing 

Figure 1. Examples of classes of collaborative networks
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a consultancy job, a joint project, and so forth, 
and that use computer networks as their main 
interaction environment.

The term “virtual” in all these organizations comes 
from the fact that these networks act or appear to act as 
a single entity, thanks to their organized communication 
and coordination mechanisms enabled by computer 
networks; although they are (usually) not a single legal 
entity, they do not have physical headquarters and are 
typically geographically distributed.

Another kind of network is the longer term stra-
tegic establishment, aimed at offering the conditions 

collaboration networks when opportunities arise. VO 

Matos, 2005) and professional virtual communities 

networks:

• VO Breeding environment (VBE): Represents 
an association of organizations and their related 
supporting institutions, adhering to a base long-
term cooperation agreement and adoption of 
common operating principles and infrastructures 
with the main goal of increasing their preparedness 

for collaboration in potential virtual organiza-
tions. Namely, when a business opportunity is 

subset of VBE organizations can be selected to 
form a VE/VO. Some earlier cases of VBEs were 
mostly focused on a regional basis (Figure 3):

• Industry cluster: One of the earliest forms 
of VO breeding environments, consisting of a 

group of companies, typically located in the same 
geographic region and operating in a common 
business sector, that keep some “binds” with 
each other in order to increase their general com-
petitiveness in the larger area (Paytas, Gradeck, 

sharing some buyer-supplier relationships, com-
mon technologies and tools, common buyers, 
distribution channels or common labor pools, 
all contributing to some form of cooperation or 
collaboration when business opportunities arise. 
Earlier forms of clusters did not require a strong 
ICT infrastructure, but more and more collabora-
tions resort to such support.

• Industrial district: A term mostly used in Italy 
that represents a concept quite similar to an in-

be focused on one single sector or cover a number 
of sectors in a given region.

• Business ecosystems: Inspired by the mechanisms 
of the biological ecosystems, these networks 

government incentives (Moore, 1996). A busi-
ness ecosystem, also sometimes called digital 
ecosystem, is similar to a cluster or industry 
district, although it is not limited to one sector 
but rather tends to cover the key sectors within 
the geographical region. In most aspects, business 
ecosystems simply represent a renaming of the 
industrial district concept. Namely, differences 
are subtle and can perhaps be found only in a 
clearer emphasis on the involvement of a diversity 
of their actors—the living forces of a region—in 
addition to companies, and a more intense use of 
advanced ICT tools to support collaboration.

• Virtual laboratory (VL) networks: Represent 
the alliance of autonomous research organizations, 
each having their own resources (equipments, 
tools, data, and information related to their past 
experiments, etc.), enabling their researchers, 
located in different geographically-spread centers 
to be recognized and considered for taking part 
in potential opportunity based problem-solving 
collaborations (forming a kind of VO for each 

Hertzberger, 2004). During a problem-solving 
collaboration process, it is typical that some ex-
pensive lab equipments owned by one or more 

Figure 2. Examples of single-opportunity based col-
laborative networks
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organizations is made available for (remote) use 
by the other collaboration partners.

• Disaster rescue networks: A strategic alliance 
of governmental/nongovernmental organizations 
specialized in rescue operations in case of disasters 
is another recent form of VBE aimed at facilitating 
a rapid and well-coordinated response in case of 
a disaster. This VBE could have a local/regional 
coverage or a global geographic span.

VBE is thus the more recent term that was coined 
to cover these cases and clearly extends their scope 
to both regional/global coverage, single/multi-sector, 

views of these organizational forms are shown in Figure 
4. Figure 5 puts various views in perspective.

• Professional virtual community (PVC): Rep-
resents an association combining the concepts of 
virtual community and professional community. 

of networks of individuals who use computer 
technologies to mediate their relationships. Pro-
fessional communities provide environments for 
professionals to share the body of knowledge of 
their professions such as similar working cultures, 
problem perceptions, problem-solving techniques, 
professional values, and behavior. Similar to 

virtual teams (VTs).

FUTURE TRENDS AND CONCLUSION

Several other forms of collaborative networks are 
emerging as a result of both the progress on the informa-
tion and communication technologies and the progress 

mechanisms and supporting frameworks. For instance, 
the term disperse manufacturing network is being used 
to represent networks of manufacturing entities that can 
be seen as partly supply chain and partly VBE, depend-
ing on the particular instantiation. With these develop-
ments, it is becoming more relevant to make an effort to 

in order to facilitate mutual understanding among the 
members of this community; second as a step towards 
the elaboration of a sound theoretical foundation to boost 
the developments of collaborative networks and better 

Figure 3. Examples of strategic alliances
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Figure 4. Other views of the strategic alliances
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support their management and operation. A number of 
European projects such as THINKcreative, VOSTER, 
and ECOLEAD have been contributing towards this 
aim. The taxonomy presented in this article is a partial 
result of these efforts. 
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KEY TERMS

Collaborative Network: An alliance of entities 
(e.g., organizations and people) that are autonomous, 
geographically distributed, and heterogeneous in terms 
of their operating environment, culture, social capital, 
and goals but that collaborate to better achieve com-
mon or compatible goals, and whose interactions are 
supported by computer network.

Collaborative Networked Organization: A col-
laborative network subject to some kind of organization 
over the activities of its constituents, identifying roles for 
the participants, and having some governance rules.

Goal-Oriented Network: A collaborative network 
that is driven by continuous production/service provi-
sion activities or driven by the aim of grasping a single 
(collaboration) opportunity.

Grasping-Opportunity Driven CNO: A CNO that 

collaboration opportunity and will dissolve once their 
mission is accomplished.

Virtual Organization: A temporary alliance of 
(legally) independent organizations that share resources 
and skills to achieve its mission/goal and whose coop-
eration is supported by computer networks.

Virtual Team: A temporary group of profession-
als that work together towards a common goal such 
as realizing a consultancy job, a joint project, and so 
forth, and that use computer networks as their main 
interaction environment.

VO Breeding Environment: An association of 
organizations and their related supporting institutions, 
adhering to a base long-term cooperation agreement, 
and adoption of common operating principles and 
infrastructures, with the main goal of increasing their 

-
rary alliances for collaboration in potential virtual 
organizations.

Professional Virtual Community: A concept simi-
lar to VO Breeding Environment but formed by human 
professionals, not organizations. It is a long-term stra-
tegic alliance that aims at facilitating the preparedness 
of its members to rapidly engage in temporary virtual 
teams to address a business opportunity.


