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Executive Summary

This deliverable is part of the WP2.5 ‘Service based Innovation Ecosystems’ of the MSEE
project, which at a glance, aims at defining a reference framework for service based
innovation ecosystems, including all the main elements, concepts and ideas that need to be
considered for their development.
More specifically, this deliverable belonging to task T25.1 ‘Analyses of collaborative
networks as playground for service-based innovation” focuses on the collection, comparison
and evaluation of all types of collaborative networks and their applicability in manufacturing
ecosystems.
A definition of the Collaborative Network (CN) according to MSEE project is aimed to be
provided which is fundamental to identify new directions and propose new solutions. The
starting point in this study is, therefore, to recognize emergent characteristics of a
Manufacturing Service Ecosystem (MSE) as a collaborative network within the typology of
Business Innovation Ecosystem (BIE) and Virtual Organization Breeding Environment
(VBE).
Among literature in CNs, the definition of Camarinha-Matos & Afsarmanesh (CamarinhaMatos & Afsarmanesh, 2005: 439) has been taken as the starting point, mostly cited in this
field. From this definition general characteristics could be translated to MSE definition.
However, in this deliverable it is aimed to explore current general characteristics of the CNs
and extend the concept towards a new conceptual model for a Service Based Innovation
Ecosystem.
To achieve this objective, several steps have been followed. In a first step a review and
description of the most relevant collaborative networks has been carried out. To cope with
the aforementioned objectives, a study of this nature has to address the review of theoretical
foundations that will support the applicability and need of the Conceptual Model of an
Ecosystem to be developed. Therefore, the state of the art (SotA) has reviewed and analysed
two types of research work: academic literature and empirical practice from R&D projects.
The first has been carried out reviewing the last developments in the field of CNs to extract
theoretical and methodological frameworks. The second has been focused on research
projects with industrial case studies that proposed technological and organisational solutions
for the issue identified and structured in this task.
Secondly, one important issue to achieve the objective of this task is to settle the main
components that will add value to the existing CNs and will form the playground for servicebased innovation ecosystem of this project. To obtain them, a selection of CNs has been
analysed against the following dimensions: structural, functional, governance and behaviour,
componential, ICT, servitisation, innovation and manufacturing.
Such characterization of the collected CNs has helped to form the list of evaluation criteria to
be used in the benchmarking of the selected CNs. The strengths and weaknesses of current
CNs has helped to define the most accurate components of our MSE.
The evaluation framework of collaborative networks for their applicability in manufacturing
ecosystems is based on a comprehensive list of general (manufacturing service ecosystem)
and specific criteria that a Service Based Innovation Ecosystem must fulfil.
MSEE Consortium
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The definition of an initial Conceptual Model for MSEE ecosystem and its main components
has been finally drawn up. This definition is based on the analysis of a selected set of
collaborative networks from previous chapters and by identifying the major strengths and
weaknesses of each CN.
The Conceptual Model presented in this deliverable is a first attempt to set the ground for a
further developed, more detailed and more sophisticated conceptual model that will be the
output of WP25. There is still research to be done and more synergies from other WPs to be
developed. More specifically, links with WP21, WP22 and WP23 will reinforced and at the
same time, content for WP26 will be provided.
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1. Introduction

In Work Package 25, MSEE project proposes that the applicability of concepts and results
from collaborative networks (CN) has not been achieved in manufacturing ecosystems. So,
one of the first tasks is the collection, comparison and evaluation of all types of CN for their
applicability to manufacturing ecosystems. To achieve this, a review of current state of the
art in CN is needed first, and it will be used as the theoretical basis for further research and
development of a initial conceptual model (playground for service-based innovation
ecosystems) that promote service innovation within a manufacturing ecosystem.
Therefore, this deliverable will cover the following aspects:
In Chapter 2 first deals with a general review of the academic literature in
Collaborative Networks. Secondly, a comprehensive list of the assessment criteria,
selected from the literature and from the requirements of MSEE project has been
developed.
In Chapter 3, and on the basis of the information mentioned above, an evaluation
framework has been drawn up. This evaluation framework has been elaborated to
evaluate a previously selected set of CNs and has helped highlighting the main
characteristics of each CN.
Chapter 4 contains a preliminary Conceptual Model (“playground”) for a servicebased innovation ecosystem and its main components based on the analysis of a
selected set of Collaborative Networks from previous chapter.
Chapter 5 the conclusion synthesised the findings of the research carried out and
outlines the following steps to be conducted in further deliverables.
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2. Development of the assessment dimensions

Over the last decade the typology of collaborative networks has increased in such a way as to
meet new competitive advantages. Collaborative networks show a high potential, not only in
terms of the survival capability, but also for value creation through new capabilities to cope
with innovation needs, uncertainty, mass customization, and fierce competition (CamarinhaMatos & Afsarmanesh, 2006). A very significant typology of CNs has been developed,
which has resulted in many different intra-organizational networks, governance processes,
techniques and ICT tools to support the collaboration between members of the network.
A complete knowledge of the available collaborative networks is a good starting point for a
subsequent assessment of the current industrial practices in this field and to identify some
areas where current CNs should be enhanced to cope with the specific features of a
Manufacturing Service Ecosystem. It is important to recognize emergent characteristics of
the collaborative networking phenomena. This is fundamental to identify new directions and
propose new solutions.
The amount of references on CNs is enormous and it is not the aim of this research to present
an exhaustive state of the art of this field, but to evaluate their main components or
characteristics and develop an improved Conceptual Model for a Service Based Innovation
Ecosystem. After a brief review of the CNs literature, a detailed description of Collaborative
Network under this project is introduced to set the ground for the definition of our
Manufacturing Service Ecosystem. Based on this perspective, some selected CNs have been
analysed. As a second step, a framework to compare them has been drawn following the
main assessment dimensions previously selected with the information from literature and
from requirements of the project
2.1.

Literature Review on general aspects of Collaborative Networks

The literature review is mainly based on results of the Net-Challenge Project (Almeida,
2010i) and recent research of Camarinha-Matos and Afsarmanesh (2008), Camarinha-Matos
and Afsarmanesh (2011) and Afsarmanesh, Camarinha-Matos and Msanjila (2011), but the
findings were complemented by other relevant research on business and networks in the
broader sense. The results are presented in the following subsections.
Among literature in CNs, the definition of Camarinha-Matos & Afsarmanesh (CamarinhaMatos & Afsarmanesh, 2005: 439) has been taken as the starting point, mostly cited in this
field: “A collaborative network (CN) is a network consisting of a variety of entities (e.g.
organizations, people, and even machines) that are largely autonomous, geographically
distributed, and heterogeneous in terms of their operating environment, culture, social
capital and goals, but collaborate to better achieve common or compatible goals, and whose
interactions are supported by computer networks. Unlike other networks, in CN
collaboration is an intentional property that derives from the shared belief that together the
network members can achieve goals that would not be possible or would have a higher cost
if attempted by them individually.”

Structural Aspects for describing a CN
There are different types of CNs. In the MSEE context, the most important CN types are
long-term strategic networks, especially business ecosystems (type of VO Breeding
environment, VBE), as well as virtual enterprises (VE) and virtual organizations (VO),
MSEE Consortium
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which are characterized as goal oriented networks (Camarinha-Matos and Afsarmanesh,
2008).

Source: Camarinha-Matos and Afsarmanesh, 2008

Figure 1: Types of Collaborative Networks
Another possibility for describing CNs is by their logical representation, mostly by a network
diagram showing hierarchies and interconnections between the CN participants or
categorizing CNs by using a graph representation (cf. Almeida, 2010). The most common
topological categories cover networks with no structure, hierarchical (tree), centralized (star),
linear (bus), federated (ring) or flat (mesh) networks (cf. table 1).

Table 1: Logical representation of Collaborative Networks
Topology
Category

Description

Graph Representation

No Structure

No edges are formed in the graph. Each
firm operates independently.

Hierarchical (Tree)

There is a central partner that is connected
to one or more other partners that are one
level below in the hierarchy. Also, these
partners are connected with one or more
partners that are one level below in the
hierarchy.

Centralized (Star)

There is a central partner connected to each
one of the other network partners. But the
other partners are not connected between
them.
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Linear (Bus)

All partners are connected together by a
single relation (link).

Federated (Ring)

Each partner is connected to the network in
a closed loop or ring.

Flat (Mesh)

All partners communicate between
themselves.

Source: Almeida, 2010

Generally, in CN research it is seen as important to consider structural, componential,
behavioural, operational, topological, cultural, and legal aspects when developing a
reference framework for VBEs (cf. Afsarmanesh, Camarinha-Matos and Msanjila, 2011, p.
694). While these aspects are considered to be the most established ones, a few more
evaluation dimensions and criteria have been found.
Components
On a finer grained level than simply investigating the general structure, components of a CN
can be considered. Main elements of a VBE can be assets, members, roles, life cycle, as well
as policies and regulations (Figure 2), which is also true for CNs in general.

Source: Camarinha-Matos and Afsarmanesh, 2011

Figure 2: Main elements of a VBE

CN life cycle

MSEE Consortium
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Furthermore, for the description of CNs, evolutional aspects are mentioned in literature,
referred to the phases of the CN lifecycle (cf. Afsarmanesh, Camarinha-Matos and Msanjila,
2011, who referred to VBEs). The evolution of a CN may be divided in three major phases:
creation phase, phase of daily business and a phase of changing nature. During the creation
phase, there is an initiating instance or moment which includes the recruiting of suitable
participants and which leads to the official foundation of a CN. During the daily business
phase, the CN deals with operation (e.g. acquisition, responding to business opportunities)
and minor changes (adaption to requirements) which may lead to a further evolution of the
CN. The daily business phase is the core of a CN life cycle and is usually longer than the
other phases. When greater changes are required, the CN undergoes a change of its nature
which may either mean dissolution (seldom case) or a complete metamorphosis, where for
instance the form of the CN or its objectives are changed.

Source: Camarinha-Matos and Afsarmanesh, 2011

Figure 3: Collaborative network’s N Lifecycle
Process-related Aspects for describing a CN
In addition to the rather static description of a CN structure and its components, more
dynamic aspects like strategy, tactics and operations can be used in order to describe a
network in a more holistic way. Möller and Rajala (Möller and Rajala 2006ii) examined
management mechanisms of so called business nets. They distinguish between networks that
have been formed evolutionarily and those that have been formed intentionally (Möller and
Rajala, 2006, p. 12). Other aspects that influence management mechanisms in networks are
the role of efficiency versus effectiveness in achieving network goals, the role of knowledge
utilization versus the production of new knowledge in achieving network goals and the type
of interdependence between actors (ibid., p. 7). Furthermore, Möller and Rajala (2006)
identified different types of business nets (that are comparable to collaborative networks
because of their mechanisms) from the managerial point of view: Current Business Nets,
Business Renewal Nets and Emerging New Business Nets.
The management of Current Business Nets (CBNs) can look like a Vertical DemandSupply Net (VDN), which means that there are sequential (serial) interdependencies between
the participants: e.g. the output of actor A is the input of actor B and so on. From a
managerial point of view, this type calls for handling of tasks such as the scheduling of
demand pull-production and logistics (ibid., p. 8). One important goal of such a network is
reaching higher efficiency in producing products and services. The second type of current
business nets are Horizontal Market Nets (HMNs) with primarily pooled interdependencies
“in the sense that they are producing products and/or services that, when put together offer
added value for the customers of the net” (Möller and Rajala, 2006, p. 8). In this type, the
partners’ existing resources are combined. A joint ICT system is a crucial task in such a CN
in order to share customer information and to enable the coordination of cross-marketing
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activities. Members of HMNs remain quite autonomous and continue to market their goods
and services independently (ibid., pp. 8f.).
Business Renewal Nets (BRNs) are meant to improve existing offerings and business
processes and may be seen as the next stage of CBNs. BRNs exhibit explicit goals and a
stronger collective action than CBNs, which donates them a project-like form with multiple
parties (Möller and Rajala, 2006, p. 9). BRNs aim at offering customer-driven solutions on a
project basis which calls for participants to deal with serial, pooled and reciprocal
interdependence (ibid.) – in comparison to CBNs where either serial and reciprocal (in
VDNs) or pooled and reciprocal (in HMNs) coordination problems occur. Although CBNs
and BRNs may have much in common, they differ in their logic of knowledge use: BRNs do
not only use existing knowledge (knowledge exploitation) for value creation, but they exhibit
as well phases of knowledge exploration which means that they expand the network’s
knowledge by collaborative learning (Möller and Rajala, 2006, p. 9). An important task of
management in BRNs is bridging the borders between participating companies, because of
the social character of knowledge production (ibid.). Because of their innovating character,
this CN type needs enough autonomy and resources in order to work well in development
projects.
Emerging New Business Nets involve actors that aim at developing new technologies,
products or business concepts (Möller and Rajala, 2006, p. 10). The point of departure of
innovation networks i.e. is the very idea stage (“fuzzy ideas”), where a loose networking and
exchange of ideas for business opportunities is crucial. There are also other focuses of
Emerging New Business Nets, like the application of early commercial applications in an
emerging business field or the application of a dominant technological design to an emerging
business field (ibid., p. 11). Nevertheless, the task of the management of an Emerging New
Business Net is to create efficient marketing, distribution and production mechanisms within
the CN and to foster loosely and lively networking for producing ideas.
ICT
Generally, the management tasks within a CN have to be supported by ICT. This means that
management systems are needed in order to share information, take decisions and store
knowledge. Afsarmanesh, Camarinha-Matos and Manijla (2011) describe different example
solutions of management systems, especially developed for VBEs, which are the following:
MSMS—membership structure management system (describes subsystems and
interactions)
BAMS—bag of assets management system (provides functionalities for handling CN
assets)
ODMS—ontology discovery and management system (offers functionalities for the
manipulation of the CN ontolologies)
PCMS—profile and competency management system (provides support for the
organization and management of the repository of profiles and competencies of
member organizations)
TrustMan—trust management system (provides functionalities to build trust among
CN members in the form of assessable trust levels)
DSS—decision support system (provides support for CN members to take decisions,
especially by using data analysis functionalities)
SIMS—support institutions management system (gives information about auxiliary
entities that provide support services to the CN)
VIMS—VBE information management system (support for general information
management)
MSEE Consortium
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(Afsarmanesh, Camarinha-Matos and Manijla, 2011, p. 699. The solutions were
adopted into the CN context so that the relevance of single management systems may
vary according to the CN type).
In summary, ICT for CNs is intended to minimize complexity (i.e. size, geographic
distribution, variety of assets and competencies available) and manage issues that arise from
business in networks such as legal and trust concerns.
Governance
Network-inherent value systems, internal interactions, collaboration, membership rules,
working and sharing principles, and assets management are considered as most important
especially for describing a long-term strategic CN.
Decision making
Another aspect to be considered is based on the three levels of decision making: strategic,
tactical and operational, which are used in the MSEE context. From a managerial
perspective, CNs can be analysed concerning their strategy, their tactics and their operations.
Basically, “strategic management consists of the analysis, decisions, and actions an
organization undertakes in order to create and sustain competitive advantage” (Dess,
Lumpkin and Tayloriii, 2005). First, it is important for CNs to analyse strategic goals (vision,
mission, and strategic objectives) and the internal and external environment. Secondly,
strategic decisions have to be taken (e.g. in which industries to compete in, how to compete
in these industries). Finally, actions have to be undertaken in order to implement the CN’s
strategy, which includes the allocation of necessary resources (ibid.). This also implies that it
is important to enable the participants of a CN to “bring the intended strategies to reality”.
Furthermore, the creation of competitive advantages is a task of strategic management.
Therefore it is of high interest to classify CNs by their strategic management mechanisms.
Tactical management can be defined as “the administrative process of selecting among
appropriate ways and means of achieving a strategic plan or objective. The use of tactical
management in a business environment allows a manager to choose the best tactics or
methods for each situation that arises, rather than following a particular standard procedure”
(Business Dictionaryiv, 2012).
From the tactical management perspective, the CN management has to deal with the
implementation of the set CN strategy and its business targets, whereas the operations
management means “the design, execution, and control of operations that convert resources
into desired goods and services, and implement a company's business strategy” (ibid.). That
is, the transformation of resources within a CN to value offered to customers has to be
managed, too, and happens in processes.
Behaviour
Trust management plays an important role (cf. Camarinha-Matos, 2011; Afsarmanesh,
Camarinha-Matos and Msanjila, 2011). As a CN is a conglomerate of different organizations
with differing economy, structure, technology, social aspects and management (cf. figure 4),
a common ground has to be set up in order to build trust between participants and to make
them collaborate smoothly. Trust among organizations means "the objective-specific
confidence of a trustor to a trustee based on the results of fact-based assessment of trust level
of the trustee" (Afsarmanesh, Camarinha-Matos and Msanjila, 2011, p. 699). Building trust
relationships within medium- to large-size networks is a challenge, as maybe not all
participants know each other. Afsarmanesh, Camarinha-Matos and Msanjila (2011)
identified four main categories of trust requirements for collaboration in networks: ICT
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infrastructure, technology standards, platforms and platform experience. For each category,
they defined trust criteria (Figure 4).
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Source: Camarinha-Matos, Afsarmanesh 2011

Figure 4: Defined trust criteria

According to Bannerman and Zhuv (2008), standards can be a useful foundation for
working BEs, considering differences between the members: “A standard can be a common
operational capability that permits firms to interact, as necessary, through their business
processes, in a non-threatening manner” (Bannerman, Zhu, 2008, p. 3). Standardization may
be realized on several levels. The most important starting point for standardization in profitoriented CNs can be seen in terms of the business model. It is said, that a logically consistent
business model is a critical success factor for a BE. A crucial step in developing a standard
business model for a BE is finding a balance between the different stakeholders participating
in the network (ibid.). The second starting point, depending on the business model, is an
appropriate ICT architecture for realizing the business model objectives, i.e. based on SOA
(Service-Oriented Architecture) or WS-* (Web Service) standards (ibid.). To facilitate
communication processes between the CN participants, technologies such as VOIP (Voice
Over Internet Protocol) may be applied.
Another strategy for standardization for networks follows the concept of modularity (cf.
Vervest, Heck and Preissvi, 2006; Sanz, Nayak and Becker, 2006vii). The idea is to facilitate
the interoperability of network participants and the overall infrastructure (i.e. logistics, ICT)
by grouping elements into sub-systems and by defining rules, how the sub-systems work
together.
Cultural Aspects for describing a CN
After the above mentioned elements of a CN, an even finer grained perspective is possible in
order to describe a CN. This perspective involves the human beings acting within it. Here,
the most interesting information may be seen in human attitude and behaviour, leading to
specific attitude and behaviour patterns of superordinate companies. While it is clear that a
CN is a conglomerate in the business context, usually based on technical support, the
collaboration is nevertheless made up by human beings who interact with each other. In
recent CN research, one important task is the examination of human behaviour. A quite
complex, but intensively explored field are value systems of network participants, for
instance uniqueness, social awareness, knowledge, innovation, standardization, profit,
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quality (cf. Camarinha-Matos, 2011, p. 5). These core values determine the drive of network
participants and influence each other (Figure 5).

Source: Camarinha-Matos, Afsarmanesh 2011

Figure 5: Core-values maps
According to the reviewed literature, the evaluation of value systems is a challenging task
that requires an in-depth investigation.
Collaboration preparedness
Another aspect discussed in literature concerns the evaluation and enhancement of
collaboration preparedness and readiness. Collaboration readiness “depends on the
organization’s willingness to collaborate, and is primarily a behavioural subject” and is also
determined by a character’s related preparedness, competence fitness and (positive)
affectivity or empathy (cf. Camarinha-Matos, 2011, p. 6 and Figure 6). This concept is based
on a behavioural approach, saying that an organization’s behaviour is repeated and leads to
behavioural patterns and can be used to describe an organization’s character. An important
concept associated with readiness is trust between collaborating partners which can be
enhanced by strategies that has been described separately in this deliverable.

Source: Camarinha-Matos, Afsarmanesh 2011
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Figure 6: Collaboration readiness
Innovation culture
Another important aspect associated with a CN is its innovationviii culture or innovativeness.
As “innovation happens through a process of exploring, trying and adopting. (…) New
solutions, products and services are only found through exploration, often from far afield”
(Coffmanix, 2006, p. 10), which postulates a culture of idea exchange and parallel
documenting work. Marques, Alves and Saurx (2005) have identified several more factors
that support innovativeness in networks in three categories: network actors, network
structure, and network organization and management (summarized in: Marques, Alves and
Saur, 2005, p. 6). Considering innovation in CNs seems to be a cross-sectional task; while
the latter two points have already been described in the sections above (structural and
process-related aspects for describing a CN), the social side which means the category of
network actors shall be added here. The category includes factors such as sense of ownership
(or common interest), empowerment, (project-related) skills, and motivation (ibid.). The
sense of ownership animates individual participants to promote a new idea or project and to
act in a goal-oriented way. Furthermore, empowerment plays an important role, which
means that participants of a CN have the resources, credibility and leverage to act within the
network. Appropriate skills are the next aspect to be taken into account, such as scientific
and professional competencies as well as “network brokerage” (building teams, deepen
knowledge, establishing consensus, managing contradictions, exhibit openness to establish
contacts etc.) (ibid.). Finally, motivation of the participants for pursuing high objectives and
focusing on specific projects (e.g. new product or new service development) is essential for
prospering CNs, which can be enhanced by appropriate incentive schemes.
Frame Conditions of a CN
Like every single company, a CN is embedded in a system of legal regulations that have to
be taken into account when establishing a business (cf. Afsarmanesh, Camarinha-Matos and
Msanjila, 2011, p. 694; Almeida, 2010). The challenge is even greater when a CN works
across national borders with different legal backgrounds.

As a conclusion for this chapter it can be said that different objectives of a CN – be it the
combination of current products and services, product and service innovation or idea
generation for products and services involving emerging technologies or markets – require
different management approaches. These can necessitate a strong vertical (serial) or
horizontal (pooling) coordination, a project-like, collaborative learning-oriented
coordination, or a loosely organized coordination of ideas and knowledge, yet ensuring the
independency of the CN members. Besides examining the governance principles, knowledge
management plays an important role, especially in CNs that do not only exploit their
knowledge, but also explore new knowledge.
2.2.

Description of Manufacturing Service Ecosystem (MSE) in MSEE project

It is aimed to explore current general characteristics of the CNs and extend the concept
towards a new conceptual model for a Service Based Innovation Ecosystem. To achieve this
objective hereby it is proposed to evaluate and consider basic aspects which will help to
formulate a specific definition of CN within MSEE project. In a second step, the aim is to
define the main components of an initial conceptual model, main result of this study.
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Three are the main concepts upon which will be built the definition of MSE in MSEE
project: manufacturing domain, service orientation of the ecosystem and innovation
management within the ecosystem.
a) The consideration of Business Ecosystem in the Manufacturing domain and VBE.
Different authors have characterized Business Ecosystems (BE) [e.g. Moore 1993 and
1996xi; Iansiti and Levien 2004xii; Power and Jerjian 2001xiii; Peltoniemi 2004xiv]. Some
characteristics are:
A community of organizations and individuals that interact.
“Business Ecosystems ... are essentially communities of entities with differing
interests bound together in a collective whole”. [Iansiti and Levien 2004, p. 9]
“An economic community supported by a foundation of interacting organizations and
individuals – the organisms of the business world.” [Moore 1996]
The partners are (legally) independent.
“Shared fate” [Iansiti and Levien 2004, p. 17].
Self-organized with decentralized decision making.
Evolution / co-evolution and emergence (mainly based on interaction).
In ECOLEAD project [http://ecolead.vtt.fi/] a BEs was defined as being 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. A business ecosystem is inspired by the mechanisms
of the biological ecosystems, trying to preserve local specificities, tradition, and culture, and
frequently benefit from (local) government incentives. In most aspects business ecosystems
simply represent a renaming of the industrial district concept. In contexts where the
geographical binds are not so relevant, the concept of business ecosystem can be extended, to
get closer to the general notion of VBE.
According to Camarinha-Matos & Afsarmanesh (2011), one of the main aims of a BE is to
gain insight on the possibilities and limits of transformation/evolution of industry networks.
They point out, among others disciplines, the particular relevance of “emergence of
innovation” in BEs in order to analyze the potential for innovative behaviour in networks.
Within the manufacturing field, several R&D projects focused on non-hierarchical networks
have been selected for this analysis:
The “Net-Challenge” project [http://www.netchallenge.org/] is aiming to design,
develop, validate and promote the dissemination of effective methodologies and tools
to support SMEs in creating, managing and dissolving dynamic and non-hierarchical
networks. Its main focuses have been: a methodology to help SMEs in the
qualification, formation and operation of dynamic networks (able to quickly respond
to market opportunities characterized by low volume, high variety and customer
centered products); reference collaboration processes for non-hierarchical networks,
to be used in promoting and facilitating real collaborative business processes; and,
distributed decision support tools to help companies manage manufacturing and
logistics processes.
“MANUBUILD” [http://www.manubuild.net/], which represents a future where
customers will be able to purchase high quality, manufactured buildings having a
high degree of design flexibility and at low cost compared to today. For the first
time, inspirational unconstrained building design will be combined with highly
efficient industrialised production. Potential impacts include significant reductions in
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the number of construction industry accidents, waste and the costs and time to
construct buildings. This will allow Europe to improve its building stock, whilst also
releasing resources that can be allocated to other income generating industrial sectors.
Another example is the project “INTIME-In Time delivery in non-hierarchical
Manufacturing
Networks
of
Machinery
and
Equipment
Industry”
[http://cordis.europa.eu/search/index.cfm?fuseaction=proj.document&PJ_RCN=1087
6476]. An extension of a global supply chain, its main objective is to improve
delivery reliability in each customer-supplier relationship balancing production in the
overall network. The project will reach transparency by developing a market based
negotiation mechanism rewarding delivery reliability at minimum transaction costs.
Among others results, the integration into the entire order process requires several
novelties which have to be developed simultaneously. One of the most important
enabler for inTime is an automated order data communication. To avoid redundant
developments the project develops the communication platform myOpenFactory.
b) The consideration of Service Ecosystem and VME (Virtual Manufacturing Enterprise)
One of the main objectives of MSEE project is to establish scientific and methodological
foundations for service oriented virtual factories and enterprises. “A service system can be
defined as a dynamic configuration of resources (people, technology, organisations and
shared information) that creates and delivers value between the provider and the customer
through collaboration. A service is therefore value co-creation”.
As we are mostly talking about opportunities that merge new innovation services in MSEE
project, collaboration will take place in manufacturing domain but encouraging idea
generation and development of a new service.
The term Services Ecosystem, although more strictly technological, shares various
characteristics with business ecosystems and VBEs at the abstract level. The basic idea is to
have an environment that facilitates rapid composition of (eventually multi-stakeholder)
services, forming integrated business services. This requires that services are prepared to
collaborate with each other (an interoperability issue). Similar to a VBE, we can consider in
this environment the existence of supporting entities that take care of issues such as quality
of service, billing, etc. In fact, a service ecosystem can be built in the context of a VBE to
organize and facilitate the access to services that the VBE members decide to share with /
make available to the community.
“A 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 collaboration is supported by computer networks”. (CamarinhaMatos, Afsarmanesh, Galeano and Molina, 2008)xv. Therefore, members of a MSE can set up
a Virtual Manufacturing Enterprise (VME) to face and tackle business opportunities. In the
context of the MSEE project, VMEs that are implementing the whole or a part of a Service
Life Cycle process (its ideation, development and operation) shall be considered.
c) The consideration of Innovation Ecosystem
A definition of an Innovation Ecosystem is given by the COIN project [www.coin-ip.eu]:
“An innovation ecosystem is a non-hierarchical form of collaboration, in the past mostly
founded on a territorial proximity like Smart Regions or Districts but nowadays extending
globally worldwide, where big OEMs, SMEs networks, ICT suppliers, universities and
research centers, local public authorities, individual consultants, customers and citizens

MSEE Consortium

PU

20/61

Project ID 284860

MSEE – Manufacturing SErvices Ecosystem

Date: 15/10//2012

D25.1– State of the Art of collaborative networks for service-based innovation
ecosystems (M12)

work together for promoting and developing new ideas, new products, new processes, new
markets.”
In order to foster collaborative innovation within a service based ecosystem, some
considerations from the Innovation Framework to be developed in the MSEE project (WP21)
have to be considered in the MSE definition as a sustainable Service Innovation Ecosystem.
Namely, that framework provides guidelines for manufacturing enterprises for innovation
processes that are related to servitisation through:
Identifying the relationships between the physical product and the intangible services.
Defining the level of servitisation that has potential impact on the innovation process.
Paying special attention to the interactions and interoperability in ecosystems which
are the basis for innovation but represent also special challenges.
Giving context, space and “freedom” for new ideas guaranteed by the governance of
innovation processes in a non-hierarchic environment of an ecosystem. In CNs, the
governance rules or principles play a regulatory role affecting to the use of structures,
authorities, and institutions; to principles and rules for allocation of resources and
assignment of rights; as well as to the management and supervision of both actors and
activities within the CN. These regulatory aspects should facilitate collective and
individual behaviour of network members towards innovative initiatives in the MSE.
Guaranteeing common and complementary objectives of the members of the
ecosystem.
c) Definition of a MSE according to MSEE project
Considering the above examined features and characteristics, our proposed definition of
Manufacturing Service Ecosystem is the following:
“A Manufacturing Service Ecosystem (MSE) is a non-hierarchical form of collaboration
where various different organizations and individuals work together with common or
complementary objectives on new value added combinations of manufactured products and
product-related services. This includes the promotion, the development and the provision of
new ideas, new products, new processes or new markets. Inhabitants of such an MSE could
be big OEMs, SMEs and networked organizations from various branches, ICT suppliers,
universities and research centres, local public authorities, individual consultants, customers
and citizens.”
2.3.

Methodology and Analysis Scheme

After the literature review of CNs and the understanding of what a MSE is, hereby a
methodology and analysis schema is presented so as to describe and compare the
collaborative networks. For that purpose, an evaluation framework has been drawn,
encompassing different analysis perspectives and dimensions.
2.3.1.

Description of dimensions

The framework that has been drawn to make the categorisation of the selected CNs is based
on the modelling framework for collaborative networked organizations developed by
Camarinha-Matos and Hamideh Afsarmanesh, 2007 xvi as well as on the requirements within
MSEE project. These two authors identify the most promising approaches of the existing
modelling tools and theories, and map them into four dimensions within an endogenous
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perspective of collaborative networked organizations: structural, componential, functional,
and behavioural. The modelling framework also considers an exogenous perspective, the
lifecycle dimension and a stratification of models according to the modelling purpose.
However, for the categorisation of the selected collaborative networks, only the endogenous
perspective has been analysed. The degree of abstraction of the CNs’ classification does not
allow the consideration of the lifecycle and the exogenous perspectives.
As a result, five dimensions for describing and evaluating CNs were derived: structural
dimension, activities and processes, governance and behaviour, components and ICT.
Besides, according to the requirements within the MSEE project, other dimensions have been
integrated. On one hand, three basic characteristics that every MSE should comply have been
considered. In this sense, a CN should encourage and foster:
idea generation
development of new services (servitisation), closely related to manufactured products
and product related services (manufacturing)
collaborative work, coworking, between members , with the aim of promoting and
developing new ideas, new products, new processes or new markets (innovation).

Structural dimension:
Definition:
This perspective addresses the structure or composition of the CN in terms of its
constituting elements (participants and their relationships) as well as the roles performed of
those elements and other characteristics of the network nodes, such as the location, time,
etc. (Camarinha-Matos and Hamideh Afsarmanesh, 2007)
For describing the structural dimension of CNs, the following key criteria have been found
during literature analysis: the CN type, the size and number of its participants, the
expansion/distribution, its standardization degree, the participant types, the logical
representation, topological aspects and evolutional aspects.
Activities and processes (functional dimension):
Definition:
This perspective addresses the “base operations” available at the network and the execution
of time-sequenced flows of operations (processes and procedures) related to the
“operational phase” of the CN’s life cycle.

Some examples of aspects describing a CN are: activities, primary processes, support
processes, methodologies, process of creation of VE, etc.
Governance and behaviour:
Definition:
Principles, policies and governance rules that drive or constrain the behaviour of the CN and
its members, i.e. principles of collaboration and rules of conduct, contracts, conflict
resolution policies, etc. (Camarinha-Matos and Hamideh Afsarmanesh, 2007)
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Governance
For describing the managerial dimension of CNs, the following key criteria have been found
during literature analysis: CN governance principles, knowledge management and trust
management.
Behaviour
While it is considered as one of the most important factors of CN in recent research, the
dimension of human behaviour turned out to be too difficult to answer in the context of this
work. In fact, available information (secondary data) about the CNs analysed within MSEE,
has not provided enough knowledge about underlying human behaviour, and would
necessitate a separate collection of primary data (e.g. survey). Anyway, these social aspects
should be included when defining success factors for “ideal” collaborative networks within
the MSEE context. For the evaluation framework presented in this section, the key questions
may be first based on the concept of collaboration readiness and address conditions that
foster human behaviour with positive effects on a CN. And second, they should include the
factor innovativeness as very important in the MSEE context.
Components:
Definition:
This dimension focuses on the individual tangible/intangible elements in the CN
(Camarinha-Matos and Hamideh Afsarmanesh, 2007)

Some examples of aspects describing a CN are: the resource composition such as human
elements, software and hardware resources, information and knowledge. No all these
elements are “physical” in a strict sense but rather represent the “things” of which the
network is built of. Furthermore, the componential dimension also consists of ontology and
the description of the information/knowledge repositories that pertain to the CN.
ICT:
Definition:
Aspects that describe the technical information infrastructure supporting the CN and
underlying IT paradigms
For the support of other dimensions like the management of a CN, innovativeness (e.g.
knowledge management) or trust management, the ICT dimension may provide the
following features: management systems and collaboration tools, data bases, ontologies, BI
tools or platforms.
Additionally to recent research on CNs, issues that are important for the evaluation of CNs
have emerged in the context of the MSEE project. These encompass in particular the key
words servitisation, innovation and manufacturing focus.
Servitisation
Definition:
Collaboration takes place encouraging idea generation and development of a new service
(MSEE project)
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Innovation
Definition:
CN members work together for promoting and developing new ideas, new products, new
processes or new markets (COIN project xvii)
Manufacturing
Definition:
Collaboration is related to manufactured products and product-related services (MSEE
project)

2.3.2.

Graphic representation of the evaluation framework

The eight dimensions described above have been grouped according to the CN’s aspects they
address to reply. Thus, the following three main aspects have been identified:
Who?: Who are the participants of the collaborative network?
What?: What is the main focus of the CN? What is the collaboration for? Does it
fulfil MSEE project conditions?
How?: How does the CN work? How does it achieve its objectives?
To sum up, the following graph represents the main dimensions that will be used to describe
and compare the collaborative networks:

Source: MSEE project

Figure 7: Evaluation Framework
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Who are the participants of the collaborative network?
Structural dimension
This perspective addresses the structure or composition of the CN
in terms of its constituting elements (participants and their
relationships) as well as the roles performed of those elements and
other characteristics of the network nodes, such as the location,
time, etc. (Camarinha-Matos and Hamideh Afsarmanesh, 2007)
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation
Manufacturing
Innovation

Collaboration takes place encouraging idea generation and
development of a new service (MSEE project)
Collaboration is related to manufactured products and productrelated services (MSEE project)
CN members work together for promoting and developing new
ideas, new products, new processes or new markets (COIN
project)

How does the CN work? How does it achieve its objectives?
Functions (activities
and processes)
Governance
and
behaviour

Components / assets

ICT

2.4.
2.4.1.

Objectives, activities and processes of the CN, including the
creation of VE.
Principles, policies and governance rules that drive or constrain
the behaviour of the CN and its members, i.e. principles of
collaboration and rules of conduct, contracts, conflict resolution
policies, etc. (Camarinha-Matos and Hamideh Afsarmanesh, 2007)
This dimension focuses on the individual tangible/intangible
elements in the CN (Camarinha-Matos and Hamideh
Afsarmanesh, 2007)
Aspects that describe the technical information infrastructure
supporting the CN and underlying IT paradigms i.e. platforms,
data bases, ontologies, BI tools, etc

Description of the main types of Collaborative Networks
Introduction

A selection of collaborative networks has been identified to be categorized under the
framework of assessment criteria described above. The main source of information that has
been used is the taxonomy of collaborative networks forms developed by Camarinha-Matos
and Afsarmanesh within the GloNet project (2012)xviii. This paper summarizes the large
diversity of manifestation of collaborative networks in different application domains, often
using different terminologies. Therefore, the main long-term strategic networks and goaloriented networks have been described and compared under the categorization framework.
The next graph highlights the CNs that have been analysed and are presented further on.
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Source: Camarinha-Matos L.M., Afsarmanesh H., (2012), GloNet project, Taxonomy of
Collaborative Networks Form

Figure 8: Examples of Collaborative Networks

A focus on the long-term strategic network has been made. Also, the two main types of goal
oriented networks have been described.
Concrete examples of each form of collaborative networks have been analysed aiming at
describing in depth each of the assessment criteria. However, it has been difficult to provide
detailed information for all assessment criteria and analysed network.
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2.4.2.

Description of the collected CNs under the different dimensions

2..4.2.1 VO Breeding environment (VBE)
VO Breeding environment represents an association of organizations and a number of related
supporting institutions, adhering to a base long term cooperation agreement, and adopting
common operation principles and infrastructures, with the main goal of increasing their
preparedness towards rapid configuration of temporary alliances for collaboration in
potential Virtual organizations. Namely, when a business opportunity is identified by one
member (acting as a broker), a subset of VBE organizations can be selected to form a
VE/VO. (Camarinha-Matos and Afsarmanesh).
Several types of VBEs will be described below: industrial clusters, industrial districts,
business ecosytems, inter-continental enterprises alliance, disaster rescue networks and
collaborative virtual labs.

Industry Cluster
Who are the participants of the collaborative network?
Structural dimension
This type of CN is a long-term collaboration network typically
composed by companies operating in the same business sector and
located in the same geographical region.
The role of coordinator of the CN is usually carried out by a sort
of Technical Secretariat appointed by the members of the CN and
will be in charge of dynamising the CN and promoting the
collaboration among its members.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

Manufacturing

Innovation

No
Some examples of common objectives are keeping high quality
standards, propensity for innovation, strong interaction between
firms and take advantage of the territorial centralization.
Organizations collaborating to explicitly develop new services
haven’t been found.
Yes, there is some sort of basic collaboration related to
manufactured products, mainly connected to supply chain,
distribution channels, the creation of selling platforms,
internationalisation, etc.
Yes
CN members work together to promote innovation and establish
common R&D strategies and priorities. However, examples of
concrete cooperation to create new products or services have not
been found.

How does the CN work? How does it achieve its objectives?
Functions (activities The main objective of these CN is generally to increase the general
and processes)
competitiveness of their members. In order to achieve that aim
several activities are put in practice that may include sharing
resources in order to access international markets, sharing buyersupplier relationships or harmonising their R&D strategies.
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The participation in joint projects is also one of the activities
typical of industrial clusters.
Several processes are involved in the main line of activities as well
as other auxiliary processes and methodologies.
Governance
and Governance principles, policies and rules driving or constraining
behaviour
the behaviour of the CN and its members are characteristic of
industrial clusters, where trust relations among members and
behavioural rules are quite intensively regulated.
Both prescriptive guidelines and mandatory rules are typically
used in order to deal with the behaviour of members. The
establishment of other contracts and cooperation agreements are
also regular practice of these CN.
Components / assets
Information and knowledge resources are shared in order to
support the collaboration processes and the networked
organisation.
Further details of individual tangible / intangible elements in the
CN were not found.
ICT
Basic ICT infrastructure is commonly used by these CN such as a
website in order to channel both external and internal
communication. More sophisticated ICT infrastructure, however,
is not generally used.

Summary Graph of Industrial district

Industrial district
Who are the participants of the collaborative network?
Structural dimension
Group of companies, located in the same geographic region. It can
be focused on one single sector or cover a number of sectors in a
given region. Even if they are from different sectors, they take
advantage of the significant territorial centralization.
This term was born in Northern Italy where, after de Second
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World War clusters of SMEs experienced strong growth. Industrial
districts in Italy have a coherent location and a narrow
specialisation profile. Some examples are: the textile district of
Lecco, woollen fabric in Prato, clothing district in Trulli xix,
ceramic tiles in Sassuolo, Ladies’ footwear in Brenta or footwear
district in Barletta xx.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

Manufacturing

Innovation

No
Some examples of common objectives are keeping high qualities
standards, propensity for innovation, strong interaction between
firms and take advantage of the territorial centralization.
Organizations collaborating to develop new services haven’t been
found.
Yes, there is some sort of basic collaboration related to
manufactured products, mainly connected to supply chain, the
creation of selling platforms, marketing, etc.
Yes
CN members work to together to promote innovation. However,
examples of concrete cooperation to create new products or
services have not been found.

How does the CN work? How does it achieve its objectives?
Functions (activities One of the main objectives is the economic growth of the
and processes)
companies, that should be mainly driven by innovation and
technological change (Abramovitz, 1956xxi; Solow, 1957xxii)
Other main objective of SMEs in industrial districts is the
internationalisation of their production. However, they are
currently having poor performance due to the limited resources to
invest in research and development.
Some examples of concrete on-going activities are: the application
of a trademark to identify products produced by industries in the
district under a quality profile, promotion the knowledge of the
industrial district, support of SMEs’ trading activities through
website (information on economic features of the district and
support services for activities and management of firms in the
sector, online shop window, etc.)
Governance
behaviour

and One of the main processes is the creation of new knowledge,
through the existence of long-lasting relationships among firms,
institutional and social actors. Both, trust and reciprocity and the
sharing of economic, social and cultural elements worthwhile to
the cooperation, are basic factors that are built up by people by
means of time-based interactions, requiring the investment of a
large amount of tangible and intangible resources (Quatraro, 2003)
Components / assets
Knowledge and products are shared for creating a wider offer and
help the internationalisation of the companies. Further details of
individual tangible / intangible elements in the CN were not found.
ICT
It is common to have a website to support SMEs’ basic trading
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activities: information on economic features of the district and
support services for activities and management of firms in the
sector, online shop window, etc.
The following graph resumes the characteristics of the industrial district under the eight
considered dimensions:
Summary Graph: Industrial district

Business ecosystems
Who are the participants of the collaborative network?
Structural dimension
Group of organisations (the living forces of a region) not limited to
one sector but tends to cover the key sectors within a geographical
region. A business ecosystem is inspired by the mechanisms of the
biological ecosystems, try to preserve local specificities, tradition,
and culture, and frequently benefit from (local) government
incentives.
In contexts where the geographical binds are not so relevant, the
concept of business ecosystem can be extended, to get closer to the
general notion of VBE.
A variant of business ecosystems, the “services ecosystem”,
shares various characteristics with business ecosystems and VBEs
at the abstract level. The basic idea is to have an environment that
facilitates rapid composition of (eventually multi-stakeholder)
services, forming integrated business services (analogous to
consortia formation).
Similar to a VBE, we can consider in this environment the
existence of supporting entities that take care of issues such as
quality of service, billing, etc.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation
MSEE Consortium
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to organize and facilitate the access to services that the VBE
members decide to share with / make available to the community.
However, they are not new services but usual business services
that organizations decide to share.
Manufacturing
Innovation

Yes, the collaboration could be related to manufactured products
but it is not a basic characteristic of the business ecosystems.
Yes. Collaboration usually takes place to create new products or
services.

How does the CN work? How does it achieve its objectives?
Functions (activities Business ecosystems carry out a very wide range of activities
and processes)
aiming at improving the competiveness of the participating
organizations.
They might range from internationalisation activities to launching
into the market new products or services
Governance
and Governance principles can differ depending on how the ecosystem
behaviour
has been organized. According to William J. Baumol, Robert E.
Litan and Carl J. Schramm (2007), there are for different types of
ecosystemsxxiii: oligarchic (economic power is concentrated in a
small group of individuals or families), state-directed (government
directs the market), big-firm (dominated by big firms vertically
integrated that operate at global, transnational scale ) and
entrepreneurial (characterized by small, nimble and innovative firms,
frequently start-ups or large firms spinoffs that both generate
innovation and bring it to the market quickly and efficiently)
Components / assets

ICT

Knowledge, resources and products are shared for creating a wider
offer and help the internationalisation of the companies. Further
details of individual tangible / intangible elements in the CN were
not found.
One of the main differences with regard to industrial districts is a
more intense use of advanced ICT tools to support collaboration.
A variant of business ecosystems, the “services ecosystem” is
more strictly technological.

The following graph resumes the characteristics of the Business Ecosystems under the eight
considered dimensions:
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Summary Graph: Business Ecosystems

Inter-continental enterprises alliance
Who are the participants of the collaborative network?
Structural dimension
It is a special case of VBE involving sub-networks of enterprises
in different continents.
An example is the association of the Swiss Microtech network,
formed by seven SMEs in the micromechanics business, with a
Chinese network (DecoChina)
The main purpose of the network is to create a “win-win” situation
of Chinese and Swiss SME in the subcontracting industry.
The Swiss Microtech network was running for 4-6 years when
they decided to collaborate with the Chinese network. The
maturity of the network is imperative to tackle the intercontinental
alliance with other networks.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

According to the analysed example, the main focus of the
intercontinental enterprises alliance is to improve the
subcontracting process and not to create new services

Manufacturing

Yes, the collaboration might be related to manufactured products
(supply chain)

Innovation

Innovation may be implicit within the main objectives of the CN
which are:
- High quality of products
- Competitive prices
- Deadlines achievement
- After sales service
- Technical support

MSEE Consortium
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-

High qualification of the workforce

How does the CN work? How does it achieve its objectives?
Functions (activities The main activities are carried out to improve the performance of
and processes)
the supply process. Therefore, special attention is paid to improve
the quality of products, the supply conditions, the personal
knowledge, etc.
Governance
behaviour

and In the case of the Swiss Microtech alliance with the Chinese
network, the five main elements of the networks collaboration are:
organizational, social, finance, management, and technological.
The main principles for the best network performance are: trust,
honesty and team working spirit. Therefore, in order to boost trust
within the networks members a dashboard with trust criteria has
been outlined.

Components / assets

Network participants share information, (quality) methods,
technical information, competences, offers, contacts with other
networks, ideas for new R&D projects, etc.

ICT

An IT platform has been created under a European project scope.
The platform supports the main processes of the intercontinental
enterprise alliance. It also allows the competences and knowledge
management, offers exchange, contacts with other networks, etc.

The following graph resumes the characteristics of the inter-continental enterprises alliance
under the eight considered dimensions:
Summary Graph: Inter-continental enterprises alliance
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Disaster rescue networks
Who are the participants of the collaborative network?
Structural dimension
Strategic alliance of governmental / non-governmental
organizations specialized in rescue operations in case of disasters.
This VBE could have a local / regional coverage or a global
geographic span.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

No
The network aims at facilitating a rapid and well-coordinated
response in case of a disaster.
No
No

Manufacturing
Innovation

How does the CN work? How does it achieve its objectives?
Functions (activities Wide range of activities aiming at giving a rapid response to
and processes)
urgent situations. One of the main issues is the rapid coordination
between the different agents.
Governance
behaviour

and Process and rules are strongly established to cope with disasters.
Actors embrace governance principles to facilitate a rapid
response.

Components / assets
ICT

MSEE Consortium

Tangibles (special equipment, vehicles, etc.) and intangibles
(knowledge and competences) are shared to face disasters. .
IT platforms are used to facilitate the communication and the
knowledge exchange.
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The following graph resumes the characteristics of the disaster rescue networks under the
eight considered dimensions:
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Summary Graph: disaster rescue networks

Collaborative virtual lab
Who are the participants of the collaborative network?
Structural dimension
Virtual laboratory / e-science networks represent the alliance of
autonomous research organizations, each having their own
resources (equipment, tools, data and information related to their
past experiments, etc.) enabling their researchers, located in
different geographically-spread centres to be recognized and
considered for taking part in potential opportunity based problemsolving collaborations (forming a kind of Virtual Organization for
each problem solving)
One example is the VL-e project, a large Dutch initiative to
develop support models and tools and establish virtual labs for escience.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

No
The aim is to collaborate on problem-solving situations and not in
the creation of new services.

Manufacturing

No
Related to research projects in various domains.

Innovation

Yes
Innovation may be implicit in the collaborative research projects.

How does the CN work? How does it achieve its objectives?
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Functions (activities Research activities and knowledge exchange.
and processes)
As an example of functions, the VL-e project has four programme
lines, most of them containing more than one sub programme.
These programme lines structure the research and facilitate de
dissemination of results:
Governance
behaviour

e-Science in applications
generic virtual Laboratory methodology
large-scale distributed systems
Scaling up & validating in 'real-life applications'

and In the specific case of the VL-e project, there is a supervisory
board and a board of directors that supervise the job of 14
programme leaders.
Different consortium partnerships are assigned to each research
project.

Components / assets

Each partner has its own resources (equipment, tools, data and
information related to their past experiments, etc.) However,
during a problem-solving collaboration process, it is typical that
some expensive lab equipment owned by one or more
organizations is made available for (remote) use by the other
collaboration partners

ICT

The collaboration is based on a virtual environment. Thus, its
mission is to create an e-Sciencie environment and carrying out
research on methodologies.

The following graph resumes the characteristics of the virtual laboratory (VL) / e-science
networks under the eight considered dimensions:
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Summary Graph: virtual laboratory (VL) / e-science networks

According to Camarinha-Matos and Afsarmanesh (2012) a graphical illustration of the
coverage of these organizational forms is the following:

Source; Camarinha-Matos and Afsarmanesh (2012)

Figure 9: Examples of long term strategic alliances
A similar long- term organization is the professional virtual community, as defined below
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2..4.2.2 Professional virtual community (PVC)
Who are the participants of the collaborative network?
Structural dimension
Alliance of professional individuals, which provides an
environment to facilitate the agile and fluid formation of Virtual
Teams (VTs), similar to what VBE aims to provide for the virtual
organizations. It may also include a number of associated
supporting institutions..
Examples are Associations of free-lancer knowledge workers (eg,
engineers, consultants).
Sometimes a PVC may appear in a hybrid form. One case is a
collaborative network mainly formed by individual professionals
but that might also include, as members, small companies. One
example is a PVC of free-lancer software developers that
integrates also very small software houses. Another case is a PVC
created inside a VBE, which is aimed at boosting the collaboration
among professionals belonging to the various organizations of the
VBE.
What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

No

Manufacturing

No
Mostly related to “knowledge workers” such as consultants or
engineers.

Innovation

Yes
Innovation may be implicit in the activities performed by the
virtual team.

How does the CN work? How does it achieve its objectives?
Functions (activities
and processes)
Governance
and
behaviour

Some examples are functionalities to: publish profiles, submit bid
invitations, search for cooperation, partners search
It seems to be a non-hierarchical network that includes different
actors. In case a business opportunity arises, (e.g. a design project
or consultation activity), a temporary coalition of experts can be
rapidly formed according to the specific needs of that business
opportunity.

Components / assets

In addition to socialization and information/knowledge exchange,
which are typical in social networks, a PVC includes also a
business component.

ICT

e-platform supporting the main functions of the CN (see functions,
above)
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The following graph resumes the characteristics of the Professional virtual community under
the eight considered dimensions:
Summary Graph: Professional virtual community

2..4.2.3 Collaborative innovation networks
Who are the participants of the collaborative network?
Structural dimension
A Collaborative Innovation network (CoIN) is a collaborative
organization, similar to a professional virtual community (PVC),
comprising a group of self-motivated people with a collective
vision.
One example is SpineConect, a worldwide community of spine
surgeons interacting in a variety of ways.

What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

No

Manufacturing

No
It is an alliance of self-motivated people. Usually not related with
manufacturing environments

Innovation

Yes
Members collaborate in creating a new trend (innovation) by
sharing ideas, information, knowledge and work.
The main focus is pursuing innovation, based on the enactment of
some form of collective intelligence.
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How does the CN work? How does it achieve its objectives?
Functions (activities Taking into account the goals mentioned above, member interact
and processes)
in a variety of ways.
As an example, SpineConnect develops novel approaches to
treatment, addresses the open challenges in spine healthcare, and
creates technological solutions with the goal of improving patient
outcomes.
Governance
and It seems to be a non-hierarchical network that includes different
behaviour
actors.
A collective vision is shared by a group of self-motivated people.
Components / assets
ICT

Members share ideas, information, knowledge and work.
The collaboration is enabled by Internet and ICT tools.

The following graph resumes the characteristics of collaborative innovation networks under
the eight considered dimensions:
Summary Graph: Collaborative innovation networks

2..4.2.4 Goal oriented networks
According to Camarinha-Matos and Afsarmanesh, a goal-oriented network is a collaborative
network in which intense and well-focused cooperation and / or collaboration (toward a
common goal or a set of compatible goals) is practiced among their partners.
This category of network can itself be sub-divided into:
Opportunity driven network
Continuous production network

Opportunity driven network
MSEE Consortium
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Who are the participants of the collaborative network?
Structural dimension
There are various examples of opportunity collaborative networks.
The most generic one, the Virtual Organization (VO) represents a
temporary alliance of legally independent organizations that share
resources and skills to achieve its mission / goal.
The Virtual Enterprise (VE) is a particular case of virtual
organization because it comprises just profit oriented enterprises.
The extended enterprise could be seen as a particular case of a
virtual enterprise as it is a network in which a dominant enterprise
“extends” its boundaries to all or some of its suppliers.
On the other hand, a dynamic virtual organization or a dynamic
virtual enterprise refers to VO and VE that are established in a
short time to respond to a competitive market opportunity, and has
a short life cycle.
Finally, a virtual team is a structure similar to a VE but formed by
humans, professionals that work together towards a common goal
such as realizing a consultancy job, a joint project, etc. and that
use computer networks as their main interaction environment.
Examples of opportunity driven networks

Source: Camarinha-Matos, Afsarmanesh 2012

In all examples, the term “virtual” 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 computers networks, although they are usually not a single
legal entity, they may not have a physical headquarter, and are
typically geographically distributed.

What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

Manufacturing

Innovation

MSEE Consortium

No
This collaborative network is driven by the aim of grasping a
single (collaboration) opportunity and that dissolves after the goal
is accomplished.
Yes
There are examples of virtual enterprises, virtual organizations and
extended enterprises within the manufacturing domain.
No
The collaborative network could grasp an innovative opportunity
but its members do not aim to work together for promoting and
developing new ideas, new products, new processes or new
markets. The alliances are set up once the opportunities have
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merged.
How does the CN work? How does it achieve its objectives?
Functions (activities Activities and processes may vary depending on the type of
and processes)
opportunity driven collaborative network.
However, in all cases members try to achieve a concrete objective
(e.g., the construction of a new bridge, the assembly of a car
model, or a consultancy project).
The activities stop once the goal is accomplished.
Governance
behaviour

and Each collaborative network will have different governance
structures, depending on the objectives to be accomplished.
Governance usually works as the teams are set up to achieve a
project. Typical roles are: coordinators, administrators, participant
members, collaborators, etc.

Components / assets
ICT

Members share skills or core competencies and resources in order
to better respond to business opportunities
Communication and coordination mechanisms are enabled by
computer networks.

The following graph resumes the characteristics of opportunity driven networks under the
eight considered dimensions:
Summary Graph: Collaborative innovation networks

Continuous production networks
Who are the participants of the collaborative network?
MSEE Consortium
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Structural dimension

This category of collaborative networks includes those networks
that have a long-term duration and remain relatively stable during
that duration, with a clear definition of members’ roles along the
value chain.
The structure of the network may vary depending on the type:
The most classical example, the supply chain, comprises
enterprises with clear roles in the manufacturing value chain that
work in a cooperative way.
Other example, the virtual government is an alliance of
governmental organizations that combine their services through
the use of computer networks to provide integrated services to the
citizen.
Finally, the collaborative transportation networks involve a
diversity of actors such as road management entities, logistic
operators, parking management entities, gas stations banks, etc. in
order to provide integrated transportation services.

What is the main focus of the CN? What is the collaboration for? Does it fulfil MSEE
project conditions?
Servitisation

No
This collaborative network is driven by or oriented to continuous
production /service provision activities.
The idea generation and development of a new service is not one
of their priorities.
Yes
Collaboration may be related to manufactured products and
product-related services. One example is the supply chain,

Manufacturing

Innovation

No
The main goal is not the promotion and developing of new ideas,
new products, new processes or new markets. However,
innovation might be implicit in their activities.

How does the CN work? How does it achieve its objectives?
Functions (activities The main functions are the continuous production / services
and processes)
provision activities

Governance
behaviour

and Collaboration has a long-term duration and remain relatively
stable during that duration, with a clear definition of members’
roles along the value chain

Components / assets

Members share information and are strongly compromised to
make the production or service provision work.

ICT

Communication and coordination mechanisms are enabled by
computer networks.
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The following graph resumes the characteristics of continuous production networks under
the eight considered dimensions:

Summary Graph: continuous production networks

MSEE Consortium

PU

45/61

Project ID 284860

MSEE – Manufacturing SErvices Ecosystem

Date: 15/10//2012

D25.1– State of the Art of collaborative networks for service-based innovation
ecosystems (M12)

3. Evaluation of selected types of CNs for the MSEE project

3.1.

Comparative analysis of the selected networks

The following table summarizes the main characteristics of each collaborative network
according to the MSEE evaluation framework.

Table 2: Main characteristics of Collaborative Networks

CN
Industry cluster

Who

What

How

Companies operating
in the same business
sector and located in
the same geographical
region

Activities aiming to access to
international markets, buyersupplier,
common
R&D
strategies.
Relation and behavioural rules
Information and knowledge
resources are shared
Basic ICT infrastructure

Industrial
district

Group of companies of
one or various sectors
in a given region

Business
ecosystem

Group of organisations
(the living forces of a
region) not limited to
one sector but tends to
cover the key sectors
within a geographical
region

Inter-continental
Enterprise
alliance

It
involves
subnetworks
of
enterprises in different
continents

Examples of objectives:
keeping
high
qualities
standards,
innovation,
stronger interaction within
SMEs, take advantage of
territorial centralization
Don’t develop new services
Basic collaboration in the
manufacturing domain
Promotion of innovation
and establishment of
common R&D priorities
Examples of objectives:
keeping
high
qualities
standards,
innovation,
stronger interaction within
SMEs, take advantage of
territorial
centralization
Don’t develop new services
Basic collaboration in the
manufacturing domain
General
promotion
of
innovation in SMEs
Objectives:
improve
competitiveness and benefit
from (local) government
Not new services. But they
might organize access to
services to VBE members
Collaboration
in
the
manufacturing domain
Collaboration may take
place to create new products
and services
Main focus: to improve the
subcontracting
process
(usually
in
the
manufacturing domain) but
not to create new services
Innovation is implicit within
the main objectives

MSEE Consortium
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Knowledge and products shared
to help competitiveness and
internationalisation
Trust building and creation of
new knowledge
Basic ICT infrastructure

Knowledge,
resources
and
products are shared to carry on a
wide range of activities.
Governance differs depending
on how the ecosystem has been
organized
More intense use of advanced
ICT
tools
to
support
collaboration than precedent
analysed CNs
Activities are linked to the
improvement of the performance
of the supply process.
Importance of trust building.
Governance model elements:
organizational, social, finance,
management and technological.
Shared
components:
information, methods, technical
information,
competences,
offers, contacts, R&D projects.
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Disaster rescue Strategic alliance of The network aims at
governmental / non- facilitating a rapid and wellnet

Collaborative
virtual lab

Professional
virtual
community

governmental
organizations
specialized in rescue
operations in case of
disasters.

coordinated response in case
of a disaster. It does not
fulfil
the
servitisation,
manufacturing
and
innovation criteria.

Autonomous research
organizations enabling
their
researchers,
located in different
geographically-spread
centres
to
be
recognized
and
considered for taking
part
in
potential
opportunity
based
problem-solving
collaborations
Alliance
of
professional
individuals,
which
provides
an
environment
to
facilitate the agile and
fluid formation of
Virtual Teams

The aim is to collaborate on
problem-solving situations
and not in the creation of
new services. Not related to
research projects in various
domains.
Innovation may be implicit
in the collaborative research
projects.

Virtual teams creation to
provide solutions.
Not creation of new services
Mostly
related
to
“knowledge workers” such
as consultants or engineers
(not manufacturing domain)
Innovation may be implicit
in the activities performed
by the virtual team.
Members collaborate in
creating a new trend
(innovation). Not related to
manufacturing. The aim is
not the creation of new
services.

Collaborative
innovation
network

It comprises a group
of
self-motivated
people
with
a
collective vision

Opportunity
driven network

Temporary alliance of
legally
independent
organizations,
enterprises
or
professionals
that
share resources and
skills to achieve its
mission

It is driven by the aim of
grasping
a
single
opportunity and dissolves
after
the
goal
is
accomplished. It may be
related to the manufacturing
domain. The alliances are
set up once the opportunities
have merged.

Continuous
production
driven net

Alliance
of
organizations,
enterprises
or
governmental
organizations with a
clear definition of
members’ roles along
the value chain that

This network is driven by or
oriented
to
continuous
production
/
service
provision activities. The
idea
generation
and
development
of
new
services, new products, new
process or new markets are
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IT platform to support main
processes.
Activities aiming at giving a
rapid response to urgent
situations
Process and rules are strongly
established to cope with
disasters
Tangibles (special equipment,
vehicles, etc.) and intangibles
(knowledge and competences)
are shared.
IT platforms are used to
facilitate the communication and
the knowledge exchange
Research
activities
and
knowledge exchange
Governance: Supervisory boards
over
programme
leaders.
Participation
of
different
partnerships
Expensive lab equipment may be
available for use by other
partners
Collaboration is based on a
virtual environment
Examples of activities and
processes (based on ICT):
publish profiles, submit bid
invitations,
search
for
cooperation, partners search
Non-hierarchical network. In
case of business opportunity, a
Virtual team can be formed

Non-hierarchical
network.
Members interact in a variety of
ways to create new trends by
sharing
ideas,
information,
knowledge and work. This
collaboration is enabled by
Internet and ICT tools.
Activities,
processes
and
governance structures may vary
depending on the type of the
opportunity driven collaborative
network. Members share skills
or core competencies and
resources in order to better
respond
to
business
opportunities. Communication
mechanisms are enabled by
computer networks.
The main functions are the
continuous production / services
provision
activities.
Collaboration has a long-term
duration and remains relatively
stable during that duration, with
a clear definition of members’
roles along the value chain.
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have a
duration

3.2.

long-term

not
its
priorities.
Collaboration
may
be
related to manufactured
products and product-related
services (e.g., supply chain)

Communication mechanisms are
enabled by computer networks

Relevant results for MSEE

Based on the types of CNs analysed so far, some of the main conclusions to be outlined are
the following:
The composition of the collaborative networks varies from companies operating in the
same business to all kind of organisations or professionals working together to achieve a
common objective. The geographical criteria tend to be gradually less important especially
with the development of the ICT.
There are two main categories of collaborative networks, the long-term strategic network or
breeding environments and the goal-oriented networks. The former are based on a strategic
alliance established with the purpose of being prepared for participation in collaboration
opportunities, and where in fact not collaboration but cooperation is practiced among their
members. In other words, they are alliances aimed at offering the conditions and
environment to support rapid and fluid configuration of collaborative networks, when
opportunities arises. Most of the collaborative networks that have been compared in this
section (the first eight ones) belong to this category.
On the other hand, the goal-oriented network is a CN in which intense and well-focused
cooperation and/or collaboration (towards a common goal or a set of compatible goals) is
practiced among their partners. The two last collaborative networks analysed in this section
are classified in this category.
The objectives of the breeding environments are generally linked to the improvement of the
competitiveness of the organizations involved in the network. In this sense, there are a
variety of specific objectives such as the internationalisation of the companies (mainly in
case of SMEs participants), the improvement of the supply chain, creation of new products,
coordination of activities to give a rapid response to special situations or business
opportunities. It is worth mentioning that one of the strengths of successful collaborative
networks is the definition of a clear objective and mission. This fact fosters the collaboration
to the detriment of cooperation and it facilitates the creation of Virtual Enterprises or Virtual
Organisations.
In relation to the three main pillars of the MSEE project, some sort of collaboration related to
manufactured products and product-related services have been found.
Also, some of the most mature collaborative networks work in some sort of innovation (of
products, R&D projects, etc.). As an example, the professional members of the collaborative
innovation network collaborate in creating new trends (innovation). However, long-term
strategic networks aiming to collaborate to encourage idea generation and development of
new services have not been found. Only in some business ecosystems (services ecosystems),
organizations build an environment that facilitates rapid composition of services forming
integrated business services (but not necessarily innovative services).
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Therefore, one of the main conclusions for MSEE project might be that long term networks
where different organizations and individuals work together on new value added
combinations of manufactured products and product-related services and aiming to
promoting the innovation, have not been found.
Activities and processes are focussed to achieve the above mentioned objectives. The most
common ones are internationalisation activities, improvement of quality and supply
requirements, creation of new products and R&D projects. In the case of goal-oriented
networks, activities and process are driven by the aim of grasping a business opportunity or
to continuous production / service provision activities.
On the other hand, only some of the most mature collaborative networks share some
noteworthy tangible and intangible assets to achieve common goals. Some of the most
common ones are knowledge, competences, contacts and expensive equipment.
Information on governance and behaviour has been difficult to obtain. However, one of the
conclusions might be that one important issue for the collaborative networks is building trust.
There are certain examples where a trust management dashboard has been outlined. Trust is
built when the organizations share goals, obtain win-win results and are willing to exchange
knowledge. Likewise, most of the analysed networks have non-hierarchical structures.
Finally, ICT infrastructure supports in some way all collaborative networks. The most
developed tools are found in the most recent CNs. Moreover, certain CNs outline the
“virtual” character within their names.
To sum up, in order to be successful, a MSE should consider the following aspects:
- A clear mission and objective should be defined at the initiation of a MSE. This mission
and objective should be shared and embraced by all its members. It is important that the
mission of a MSE is linked and aligned with each member’s mission.
- Activities and processes of a MSE have to be clearly focused to attain the goals and
objectives of a MSE. The design and implementation of agile and efficient activities is
crucial for the success of a MSE. In this regard, the importance of the support of ICT
infrastructure is paramount. Bearing in mind that a MSE will potentially geographically
distributed, the relevance of ICT infrastructure is evident.
- Building trust is one of the main issues for collaborative networks to be successful. The
members have to consider the MSE as a source of benefit and of win-win situations. It is
important to include within the MSE mechanisms that shall, on one hand, foster this
confidence building. And, on the other hand, shall assess the performance and behaviour of
its members.
- The efficient management of tangible and intangible assets is one of the key aspects for the
creation and implementation of new business opportunities. The recompilation, virtualization
and putting at disposal of the MSE of these assets shall be one of the drivers for the
innovation within a MSE and, particularly, the creation of new services or product-related
services.
- In order to promote the creation of new services or product-related services, it is important
to incorporate a tailored innovation management system that will focus on the specific
features of a service ecosystem. Moreover, a MSE shall provide the mechanisms to facilitate
Service Life Cycle management.
- The relations established between a MSE and the Virtual Manufacturing Enterprises
created by the former, shall be a key specific feature of a MSE. MSE could benefit from
VME along and after its operational life and, on the opposite, VME could constantly benefit
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from the presence of a MSE. The reciprocity in their relationship shall be one of the
characteristics that differentiate MSE as defined in MSEE project and other existing CNs.
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4. Definition of Conceptual Model for MSEE ecosystem

A generic preliminary conceptual model that synthesizes and formalizes the main
components of a MSE is provided in this section. The base concepts, principles, elements
and characteristics for a service based innovation ecosystem have been selected.
The topics covered are based on the ARCON framework (ECOLEAD), on the modelling
framework for collaborative networked organizations developed by Camarinha-Matos and
Afsarmanes (2007) and extended according to the MSEE project’s scope. Two of the
perspectives of the ARCON framework shall be considered and another one shall be added,
that is, the enablers’ perspective. Therefore, the Conceptual Model shall consider the
environmental perspective that includes endogenous and exogenous elements, life cycle
perspective and enablers’ perspective. This last perspective aims at representing the three
basic characteristic or pillars that a MSE must comply with from MSEE project’s viewpoint.
The Conceptual Model shall include a definition of the mission of a Manufacturing Service
Ecosystem, the components that shall make up a MSE and the specific characteristics or
features of the MSE.
The definition of Manufacturing Service Ecosystem shall be the ground for the further
selection and definition of the mission, concepts, components and characteristics that the
Conceptual Model shall encompass. In previous sections of the current deliverable, a MSE
has been defined as:
“…a non-hierarchical form of collaboration where various different organizations and
individuals work together with common or complementary objectives on new value added
combinations of manufactured products and product-related services. This includes the
promotion, the development and the provision of new ideas, new products, new processes or
new markets. Inhabitants of such an MSE could be big OEMs, SMEs and networked
organizations from various branches, ICT suppliers, universities and research centres, local
public authorities, individual consultants, customers and citizens.”
Consequently, the mission of MSEE’s ecosystem shall be “work in a collaborative way to
create new innovative and added-value combinations of manufactured products and productrelated services”. In order to achieve this mission a whole set of concepts, components and
characteristics need to be defined.
Moreover, in the definition above, some essential characteristics that shall be considered
when defining the Conceptual Model are implicit: innovation, servitisation and
manufacturing are the pillars or features that shall pervade all the aspects of the ecosystem.
These characteristics shall be considered within the enablers’ perspective that has been
mentioned above.
The Conceptual Model shall also encompass the dimensions and components necessary in
order to fulfil the mission that has been defined and to carry out the activities that shall
contribute to operationalize the MSE.
Below a graphic representation of the Conceptual Model is presented and a description of the
elements that compose such Conceptual Model is offered.
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Figure 9: Graphic representation of Conceptual Model for MSEE
Creation
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4.1.

Mission of MSEE ecosystem

Defining the mission of MSEE ecosystem is an essential step in order to establish the
specific objectives, activities and elements that shall be part of the ecosystem. It shall guide
the collaborative work of the members of the ecosystem and define the scope of the
ecosystem.
Considering the definition of a MSE, a preliminary definition of the mission of MSEE’s
ecosystem shall be “work in a collaborative way to create new innovative and added-value
combinations of manufactured products and product-related services”.
The degree of abstraction of the definition above is very high and needs to be adapted to
each MSE that might be created. As a consequence, when setting up a MSE, a specific and
tailored mission needs to be defined, depending on the purpose of that particular MSE.
Therefore, as many missions as existing MSEs might be defined.

4.2.

Perspectives, dimensions and components of MSEE ecosystem

Even if the purpose of the work carried out in this deliverable does not pursue modelling
Manufacturing Service Ecosystems, the ARCON reference modelling framework and the
modelling framework for collaborative networked organizations developed by CamarinhaMatos and Afsarmanes (2007) have been the basis for the definitions and the components
that need to be considered in order to compose MSEE ecosystem.
According to the mentioned frameworks three perspectives are defined: environment
characteristics, life cycle stages and modelling intents. For our current task, only the two first
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perspectives will be analysed and the dimensions and components of each of them shall be
explained.
In addition, the enablers’ perspective is included in order to capture and describe the specific
characteristics that MSEE’s ecosystem must encompass. These characteristics are the pillars
where the ecosystem shall lay on in order to fulfil its goals. These pillars shall specific to
MSEE’s ecosystem and differential when comparing this ecosystem to other CNs.

MSEE Consortium

PU

53/61

Project ID 284860

MSEE – Manufacturing SErvices Ecosystem

Date: 15/10//2012

Deliverable D25.1– State of the Art of collaborative networks for service-based
innovation ecosystems (M12)

Table 3: Main components of a MSE under MSEE project’s perspective

Enablers’ perspective

Environmental perspective
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Exogenous elements
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Governanc ICT
Market
Support
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e
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Behaviour

Innovation
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Manufacturin Structura
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al

- Methods for
fostering
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culture

- Service life
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management

- Manufacturing
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type

- Tangible assets
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- Governance
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- Management
systems

- Recruitment
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- Financial
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- Governmental
org.
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management
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models support

- Participants’
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- MSE operation
handling
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-Collaboration
tools

- Marketing
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- Management of
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- Trust
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- BI tools
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- Insurance
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- MSE evolution
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4.2.1.

Enablers’ perspective

Under this perspective the requirements that a MSE must comply with are described. Based
on the definition of a MSE that has been provided and taking into account MSEE project’s
vision, when defining a conceptual model the characteristics of innovation, servitisation and
manufacturing should be taken into account.
Consequently, these dimensions should be part of the Conceptual Model and their main
components or elements specified.
a) Innovation
According to the COIN project, the concept of innovation within a CN means that
members of the CN work together for promoting and developing new ideas, new
products, new processes or new markets.
Besides, Deliverable 21.3 initially describes the Reference Framework for sustainable
Service Innovation Ecosystems as follows: “The Reference Framework for sustainable
Service Innovation Ecosystems is a structure that supports Manufacturing Enterprises in
producing innovations based on servitisation and collaboration in an ecosystem. In
encloses a collection various elements that provide orientation, guidance, support and a
basis for communication. These elements can be used to model, plan, operate and
control corresponding innovation projects. According to the defined framework there be
templates, procedures and methods, rules, and tools.”
These two definitions imply the need to provide the MSE with the necessary tools for
fostering and promoting innovation culture within the MSE. Moreover, from a more
operational perspective, the MSE shall contain the methodologies, processes and tools
that shall facilitate the production of innovations based on servitisation and, ultimately,
the development of new services or product-related services within the MSE.
In conclusion, the MSE should incorporate, first the methods and tools to foster an
innovation culture within the MSE. And secondly, the MSE should contain an innovation
management system (containing processes, tools and methods) that shall guide MSE
members from the identification of a new idea or business opportunity to the setting up
of a Virtual Manufacturing Enterprise.
b) Servitisation
As mentioned in previous sections of this deliverable, the term Service Ecosystem
shares various characteristics with business ecosystems and Virtual Breeding
Environments at abstract level. The basic idea is to have an environment that facilitates
rapid composition of services. This implies the need of collaboration among different
agents, encouraging idea generation and development of a new service.
The MSE should, thus, include Service life cycle management instruments. Moreover,
tools that shall ease the way for Manufacturing Enterprises (ME) when changing their
business models towards a service-based business shall also be considered within the
MSE.
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c) Manufacturing
Based on the definition of a MSE that is provided previously in this deliverable, the
collaboration within the MSE shall be related to the manufacturing domain and,
therefore, manufactured products and product-related services.
This implies that the main components or principal participants in the MSE will probably
be Manufacturing Enterprises and the different agents along the value chain of these
MEs. However, there is a need to adapt the value chain concept to more collaborative
and non-hierarchical models.
Therefore, even if MEs shall continue being the core of a MSE a broader variety of
participants are to be components of the MSE. Nevertheless, the focus of their
collaboration shall still be on manufactured products and product-related services.

4.2.2.

Environmental perspective

When defining the elements that a MSE might have it is important to take into consideration
both its internal and external aspects. Therefore, it is necessary to analyse, on one hand, the
endogenous elements of the ecosystem and, on the other hand, the exogenous elements, that
is, the interactions between the MSE and its surrounding environment. Both aspects shall be
further addressed below.

a) Endogenous elements
The purpose of this perspective is to represent the ecosystem from the inside, identifying
the components that a MSE should have according to the MSEE project. In order to
better explain and characterize these components, four dimensions are presented and
described:
- Structural dimension: this dimension addresses the structure or composition of a
MSE’s constituting elements, namely, its participants and the roles performed by those
elements. Other componential characteristics, such as the location, time, etc. shall also be
considered.
- Componential dimension: it focuses on the tangible/intangible components in the
MSE, i.e. human resources, software and hardware resources, information and
knowledge.
Under this dimension, a MSE should consider as components tangible assets such as
machinery, hardware, monetary resources and infrastructure (buildings, computation
resources…). As for the intangible assets, the following should be beard in mind:
competencies, information and knowledge and ICT.
- Functional dimension: this dimension addresses to the activities and processes (base
functions/operations) available at the MSE and the execution of time-sequenced flows of
operations related to the different phases of the life cycle of the MSE.
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Components of this dimension shall be the operations and processes that guide the setting
up of the MSE, MSE operation handling, the management of tangible and intangible
assets, the management of innovation within the MSE, MSE evolution and MSE
dissolution.
- Governance and behavioural dimension: this dimension addresses the principles,
policies and governance rules that drive or constrain the behaviour of the MSE and its
members.
Components of this dimension shall be governance principles, internal bylaws or
regulations, contracts and agreements, trust management and value system.
- ICT: aspects that describe the technical information infrastructure supporting the MSE
and underlying IT paradigms.
Under this dimension a MSE should consider the management systems and collaboration
tools, Business Intelligence tools and platforms that shall support other dimensions and
pillars.
b) Exogenous elements
This perspective aims at reaching an abstract representation of the MSE form the outside,
focusing on the interactions between the MSE and its environment. A MSE might
interact with, influence and be influence by different actors and the interaction between
the MSE and these external actors are quite different. From this external viewpoint of the
MSE, several dimensions shall be highlighted:
- Market dimension: this dimension covers on the one hand, the interactions of the MSE
with all potential members (customers, suppliers) of the MSE and, on the other hand,
market positioning and market strategy.
Therefore, under this dimension the MSE should include elements such as identification
and recruitment of new members of the MSE, marketing strategy and branding strategy.
- Support dimension: this dimension addresses the relations of the MSE with third
parties that provide support services to the ecosystem. These support services may
include financial entities, certification services, accounting, insurance entities, etc.
- Societal dimension: this dimension covers the interaction between the MSE and the
society in general. Taking into consideration the broadness of this dimension, the focus
shall be centred in the potential impact of the MSE on the society and in the constraints
and facilitating elements that society provides to the development of the MSE.
Thus, under this dimension the MSE should take into account key elements such as
governmental organisations, interest groups and regulatory bodies and the effects of such
elements on the MSE.
4.2.3.

Life cycle perspective

In typical long-term organisations their operation stage constitutes the biggest part of their
life cycle. Successful organisations, therefore, spend a negligible fraction of their life time in
their setting up and dissolution.
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Manufacturing Service Ecosystems, however, differ from typical long-term organisations in
this regard. The creation and dissolution stages of a MSE are complex and take considerable
time and effort. Moreover, the metamorphosis stage is more relevant than the dissolution
itself. Consequently, the emphasis that shall be put in the different components of the MSE
shall vary depending on the life cycle stage of the MSE. It shall be different, for instance, the
time and effort dedicated to the management of tangible/intangible assets on the creation
phase and the evolution phase.
This lack of uniformity of the different stages of the MSE life cycle shall be considered even
if the life cycle stages of all CNs shall be similar:
- Creation stage: the creation stage can be divided into two phases, initiation and
recruitment and foundation. The former shall deal with strategic planning and initial
incubation of the MSE and the later shall encompass the constitution and start up.
- Operation stage: it can be considered as the most important phase, comprising the
operational activities of the MSE towards achieving its goals.
- Evolution stage: along the operation of the MSE it might be necessary to make some
changes on several components of the ecosystem (its membership, governance principles or
roles of its members). Thus, the MSE might go through adjustments in its components
during its operation stage.
- Dissolution and metamorphosis stage: taking into account the valuable number of assets
gradually collected during the operation of the MSE, the dissolution of the MSE shall be a
very unusual situation. Its natural trend shall be entering into a metamorphosis stage where it
can evolve, changing its goals, its form and its components.
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5. Conclusions

The analysis of the state of the art of collaborative networks has shown the existence of a
great variety of those networks. They differ in their composition, the objectives they intend
to achieve, structure, governance rules as well as in their life cycle. Despite this variety none
of the collaborative networks that have been examined complies with the requirements of a
service based innovation ecosystem and this is the reason why a preliminary conceptual
model for MSEE project is proposed.
This conceptual model tries to give a first overview of the components of a service based
innovation ecosystem. Due to the complexity of this task and the need to gather synergies
from other carried out within the MSEE project, this conceptual model is bound to evolve
and be developed in greater detail throughout WP25.
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