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Abstract—This paper studies the problem of collaborative
decision constructing in the context of services society.
Starting by identifying the characteristics of services society
and new challenges it should face, we present the problem of
collaborative decision making and discuss creativity aspects of
multi-domain collaboration. We analyze the main risks related
to collaborative decision making and propose their initial
classification. By having identified the related gaps in science
and business practices, not addressed by classical techniques
on collaboration modeling, we introduce our approach for
supporting collaborative decision processes that replaces the
traditional viewpoint of decision-making by a dynamic
participative process of decision constructing. This approach is
based on ontological modelling to represent the knowledge
necessary for discussions, and on services to enable
collaborative decision-making. We show how the proposed
conceptual approach allows actors to achieve a richer
understanding of discussed topics thanks to ontologies without
changing their own working practices, and thanks to services
that encourage actors’ initiatives in decision constructing and
facilitate their collaboration. Our approach is concretized by
the development of the platform for collaborative decision
constructing, Cross-Pollination Space, which conceptual
architecture we briefly describe. A case study on possible
implementation of this conceptual approach for service
innovation in Long-life exploration is finally discussed.

Keywords - decision constructing; service innovation;
information kernel; collaborative environment; creative
collaboration.

I. INTRODUCTION

During the last decades, the complex problem of
decision making has been in the centre of interest of both
academicians and business entrepreneurs. Its importance
has been increased in the context of services society that
allows creating services in trans-disciplinary domains,
where people not only use their static bases of knowledge,
but also turn out to be active participants in the process of
services creation. Naturally, in services society, services
constitute a major component of the enterprise development
and they become much more efficient when they are
supported by ICT. Besides, ICT, in particular Internet
technologies, set off a huge field of new services to be
immersed in any enterprise process and to become relevant
conceptual instruments for production, development and
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management, especially when they result the decision-
making processes based on collaboration of different
experts from various domains and disciplines.

Indeed, it is one of the requirements of the services
society when the actors of collaboration are both providers
and consumers of different types of knowledge and
services, even if they keep their own languages, ways of
thinking and/or working and are not obliged to change their
daily working practices. From a different point of view, the
complexity of current business and academic processes also
requires a more powerful approach for supporting its
semantics — the multi-disciplinary knowledge used,
retrieved and created as the result of decision-making
processes should be modeled and maintained in a more
expressive way that would allow not only its better
representation, but also organization and reasoning, not
only decision-making, but dynamic decision-constructing
leading to the creation of new domain services.

We make here a distinction between domain services
and information system services. Domain services are part
of the business activities, such as, for example, electricity
provision, medical consultation or car rental. On their side,
information system services are autonomous coherent and
interoperable components of an information system which
we specify by a static, a dynamic, a rules and a
responsibility space. Domain services are supported by one
or more information system service(s).

It thus becomes crucial to offer an approach aiming to
support the process of decision constructing by integrating
the services-oriented approach and ontologies. Our research
is in the middle of the complimentary domains of meta-
modeling, economics of the enterprise, management
sciences, knowledge engineering, collaborative decision-
making, services science (SS) and artificial intelligence
(Al). It reflects the new sustainability requirement for
information systems and services: the ability to dynamically
adapt to ever-changing environments; and offers an answer
of an integrated approach, which is (i) generic enough to be
implemented in different fields of business and research,
and (ii) scalable and interoperable to be easily concretized
for a applied use case (e.g., developing an enriched base of
conformity construction rules).

By justifying the necessity of a new complex approach
for collaborative decision constructing and by identifying
missing meta-models, knowledge bases, tools supporting
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existing  working  practices  throughout  different
collaborative environments and/or working groups, in this
paper we introduce our approach and discuss the conceptual
schema of the corresponding practical tool.

In the next section, we present the current state of the art
related to collaborative decision making. In Section 3, we
identify the main underlying risks and propose their first
classification. Section 4 introduces our services-oriented
approach for supporting decision-constructing processes
and underlines the role of ontologies that enable to
generalize a traditionally defined problem of decision-
making by a semantically richer problem of decision
constructing. A practical tool implementing this approach,
the Cross-Pollination Space is introduced in Section 5 and
its conceptual framework is presented. Finally, conclusions
and perspectives of this research are argued in Section 6.

Il RESEARCH ON COLLABORATIVE DECISION-
MAKING

The problem of the collaborative decision making has
been in the centre of interest of both academicians and
business entrepreneurs during the last decades. Its
importance has only increased in the context of the
knowledge- and services-oriented society and especially,
thanks to the development of the information and
communication technologies, social networks and thematic
clouds, which facilitate decision making processes and
remove their geographical boundaries.

While speaking about process modeling, in general, and
modeling of the collaborative decision making, in
particular, one should underline the growing role of
services-oriented approaches [10]. Service orientation
allows studying modeling principles that rely on the
interactive exchange and functioning of interoperable
services. In its complexity, such service orientation is
introduced at different levels of services science [22]:
services are incorporated into the core of all economic
processes, and in addition to this, they are widely used in
paradigms of conceptual modeling and technical
implementation.

Indeed, the multitude and variety of complementary
activities in an enterprise has recently proved to be an
important challenge: the traditional approaches seem to be
no longer appropriate (and/or corresponding) to the
heterogeneous business environments. The level of
complexity of enterprise ontologies and/or knowledge
bases, the new working situations the enterprise should
face, as well as the active participation of actors in decision
making and creation processes require new ways for
managing enterprise activities.

This trans-domain research primarily focuses on several
aspects of science: the artificial intelligence, the intelligent
automation, the idea management, the knowledge discovery
and capitalization, the services science, the collaboration
psychology and the process modeling, to mention but a few.
The business aspects of it, especially those characterizing
the collaboration in innovation, are also taken into
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consideration. Multiple works aiming various aspects of
this situation [8], [16] were successfully conducted.
However, the complexity of the domain offers greater
opportunities for more profound studies.

Another aspect of the current economic and business
development is the fact that services society is also based
on the knowledge that becomes the main source for value
creation. Such a knowledge society becomes rapidly self-
sustaining [12], as it reflects the current needs and the
corresponding ICT infrastructure, which can meet these
needs, as well as the role of actionable knowledge [3] in its
evolution for different contexts.

Among other challenges our society faces today, a
particular importance should be given to diversity, since it
concerns a large amount of human activities, the multitude
of actors, both experts in specific domains and non-
professionals that are involved in creating, consuming and
transforming information and knowledge (in social
networks, for example), the trans-disciplinarity of topics
and situations of innovation, the cultural diversity and the
independence of geographical boundaries, etc. Thus, it
becomes a current practice to have a team of international
experts, each of them a professional in her highly specified
domain and has a very specific knowledge, that
collaboratively work on a complex problem requiring
processing and transforming of information and knowledge.

The general discussion on the possibility to support
collaborative creation can thus be characterized as trans-
disciplinary: from the management-oriented vision of [19],
which perceives creation as a dynamic process in which an
organization creates, maintains and exploits different kinds
of knowledge, to models of collaboration discussed in [7].
The complexity of the phenomenon of creativity offers wide
possibility for its modeling: from defining conflicts of
interdisciplinary collaboration [20] to the development of
creativity support tools [1].

As it is generally admitted, collaboration between
different actors requires a certain level of collective
intelligence, which working definition is described in [18]
by the following aspects. It is viewed as the ability to learn,
understand and reason and is exercised by a group of
individuals doing things collectively that seem intelligent.
In most cases, the collective intelligence is aimed to address
new or trying situations and specifically applies knowledge
to adapt to a changing environment.

Based on knowledge as a key value-added instrument
lead to the increasing importance for knowledge modeling
and management, the problem of supporting decision
constructing can also benefit from applying the methods
and technologies of the artificial intelligence (Al),
particularly aimed to increase the semantics of the
described knowledge. Indeed, in this case, knowledge
provides a complex static-dynamic contribution to value
creation: statically, by stocking the knowledge and
managing information and knowledge flows [13], and
dynamically, by capitalizing the practices of usage of this
knowledge for the target applied task, as well as for
complementary trans-disciplinary purposes.
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In the field of collaborative engineering, [6] identifies
seven layers of collaboration which aim at supporting the
designers: goals, products, activities, patterns, techniques,
tools and scripts. They represent an organizing scheme for
the collaboration science which may represent a theoretical
ground for the next generation of collaboration support
systems. In the patterns layer, the group activities are
classified under: generate, reduce, clarify, organize,
evaluate and build commitment.

Another area of investigation is thus semantics and
context modeling in collaboration processes. Different
ontology-based approaches [27] and context-oriented
models [23] have recently proved the effectiveness of
ontological modeling, which is also one of the key points of
our approach.

1. RIsSKS AND RESEARCH GAPS

The analysis of the current state of the art highlights a
number of risks of the currently used approaches for
supporting collaborative decision making, which we
schematically organized in nine groups.

A. Decision making as limited choice

Traditionally, decision making processes are seen as a
choice between several already identified and (partially)
formalized alternatives. In other words, collaborative
discussions are focused around choosing a (partially) pre-
defined solution, but not really constructing a new solution.

In this case, decision making risks being rather limited
and not using advantages of multi-disciplinarity of the
knowledge bases of involved actors. It is thus necessary to
restructure decision making processes in the way that they
would allow constructing a decision during — and not before
— discussions.

B. Risks of group thinking

Generally speaking, groupthink can be seen as any type
of thought within a deeply cohesive in-group whose
members try to minimize conflict and reach consensus
without critically testing, analyzing, and evaluating ideas.
This kind of conformism might be the result of different
reasons [14], [21]: (i) illusions of invulnerability
encouraging risk taking and/or unquestioned belief in the
morality of the group encouraging member to ignore the
consequences of their decisions; (ii) direct pressure and
excessive warning that might challenge the group’s
assumptions; (iii) stereotyping of the importance and roles
of different members: from underestimating certain points
of view to excessive presence of mind guards, as well as
self censorship of ideas that deviate from the apparent
group consensus; (iv) eliciting individual views; (V)
conformism of participants due to their anonymity; and (vi)
lack of motivation for participating in decision making
when passiveness (or silence) is viewed as agreement. As
the result, groupthink might lead to defective decision
making and disables almost any types of decision
constructing.
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C. Influence of propaganda on collaborative decision

Another important source of influence on collaborative
decision could be found in the phenomena of propaganda
and spamming, which are typical for Web environments
and online communities. Indeed, the practice of introducing
additional information and its emotional evaluation by some
actors of communities might lead to propagating the
unreliable information and to increasing the general distrust
in collaborative decision making processes, as well as to
questioning the trustworthiness of the process in general,
and its members in particular (as sources of unreliable
information). Several successful researches [11], [26], [17]
have been carried out recently that have demonstrated some
techniques for preventing spamming in Web environments,
and as such for increasing the quality of the exchanged
information. However, the risks of semantic noise in
collaborative decision constructing due to spamming,
society (or environment) distrust or personal direct
influence of certain actors are still among the main causes
of its possible untrustworthiness.

D. Risks related to cognitive and professional security

It is also one of the particularities of processes of human
collaboration that people prefer to keep their traditional
ways of acting and are sometimes resistant and/or not
willing to change them even for the reasons of efficiency
and quality. This phenomenon might be explained by the
fact that innovations are sometimes associated with the risk
of losing the clear vision of the work to be implemented and
even with the risk of losing (or not possessing) the
necessary skills for this work. In this context, it becomes
obvious that any approaches aiming to support multi-
domain collaboration should take into account the
established common practices and domain requirements
[15] and is very likely to fail if for its implementation it
requires important (or even partial) change of “know-how”
knowledge of decision-making actors.

E. Conservation of traditional roles of providers and
consumers of information

A different type of risk, which has emerged in the
context of services society, concerns the conservation of
traditional roles of providers and consumers and projecting
these roles to actors of collaborative decision making. It
should thus be taken into consideration that the new
approaches for supporting decision constructing view all
actors as both providers and consumers that could
simultaneously exercise different types of information
exchange, dissemination and integration.

F. Ontological modeling: formalization, maintenance and
search for the unique solution

Current decision-making practices are characterized by
the multitude and complexity of the involved knowledge,
which in many cases is hon-formalized, tacit and even non-
identified. This requires implementing powerful approaches
that are able to support the semantics of this knowledge and
to make it (partially) formalized, for example, ontological



COLLA 2011 : The First International Conference on Advanced Collaborative Networks, Systems and Applications

modeling. It is important to underline, however, that
ontological modeling is not aiming at giving the only
unique and absolute approach for knowledge formalization,
and neither could it provide a definite answer applicable in
all domains and contexts. Ontology-enabled modeling could
be effective only thanks to the constant dynamic integration
of new knowledge related to specific domains, usage-based
practices and feedback from implementation in different
contexts [27]. Furthermore, there should always be found a
compromise between the expressiveness of the modeled
knowledge and the effectiveness of its maintenance and
possibility to use for different tasks: e.g., reasoning.

G. Private and public data in the context of open
environments

Open environments that motivate their members to
create, link and share knowledge face the dilemma of public
and private data, available for large communities or
protected for the specified usage. In its ultimo form, this is
characteristic for open governments that optimize the usual
trade-off between the expense and difficulty of getting wide
agreement, and the practicality of working in a smaller
community [5]. The essential concern is the privacy of data
which contains personally identifiable information. Despite
an important research in this domain and a variety of
proposed approaches — by defining for example so called
platforms of liberation and platforms of control (depending
on how they support or tend to limit creativity and
innovation) [24], by introducing self-regulating mechanisms
within environments where its members define themselves
which information should be protected or public, by
identifying the necessary balance levels between public and
private knowledge [9], to mention but a few — the question
of developing an open environment by guaranteeing the
security of private data still remains open.

H. Limitations of a chosen collaboration model

The selection of different models supporting
collaboration, in general, and collaborative decision-
making, in particular, is rather wide. It is obvious that all of
them have some limitations in application and usage, some
are more efficient and some require more strict conditions
to be implemented. The group of risks relating to a choice
of one particular collaboration model combines thus a
number of risks [21]: (i) low model acceptance by members
of collaboration; (ii) necessity to verify a model — or
prototyping with the vast interaction with participants; (iii)
limited model comprehension when, from one hand,
participants have problems in acting in the model’s
boundaries, and from the other hand, they feel
misunderstood due to the bad translation of their
perceptions into the model language; (iii) low technical
model quality; (iv) low perceived model quality — when the
model itself is developed by not taking in consideration the
context of collaboration and/or without allowing integrating
evolving changes of the environment; (v) difficulties in
traceability and eventual storage of rejected ideas (in case
some ideas are decided to be useless for a particular
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decision-making process, but are considered as important
for further processes of decision constructing).

I. Paradoxes of innovation in collaboration

This group unites different risks that characterize the
dualistic nature of innovation and reflect, to some extent,
the controversial nature of collaborative creativity [25]. It is
the point of finding a balance between polar aspects of
collaborative decision making: from its innovative (or even
creative) side to organizing and scheduling decision-making
activities. In its complexity, the risk is to identify an
approach that would (i) unite goal-oriented and exploratory
idea constructing; (ii) establish a connection between
universally accepted common sense and specific domain
knowledge; (iii) allow a structured approach for a priori
unstructured innovative ideas; and (iv) offer participants
personal motivation to benefit from the results of
collaborative decision constructing [2]. This schematic
classification of risks was taken into consideration in our
analysis for supporting collaborative decision constructing.
In our approach, we envisage them as the main challenges
to be addressed and to offer an approach that aims to reduce
the corresponding research gaps in supportive collaborative
decision processes, as well as to involve participants
directly into constructing the process of collaboration.

V. OUR SERVICES-ORIENTED APPROACH

Our services oriented approach for supporting
collaborative decision constructing tends to answer the
main challenges identified in the previous section

A.  General presentation

Generally, the process of decision constructing can be
schematized at Figure 1. It allows managing business and
science knowledge (structured and non structured,
formalized and non formalized, etc.), provides semantic
techniques and tools for its representing and reasoning, and
offers an approach for managing collaborative processes
related to decision constructing.

Knowledge base
of domain Nn -
Non formahzed
Database N5 / / expert practlces
statistics

parttcmant -: concept

N S -
N —| gmup - target

document -

Knowledge base
of domain N1

Figure 1. Collaborative information kernel .

The key elements of this approach are: Participants,
Groups of participants, Concepts, Targets and Documents.
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The participants are the individuals taking part in the
decision constructing. In this collaborative process, the
participants are directly involved. The groups of
participants are unions of people which gather
spontaneously around a target. A group arises after the
initiative (or target) of one participant.

The targets are the objects of the decision constructing.
They can take several forms: “request for discussion” (tacit
need and not yet defined problem, such as an intuition),
“request for solution” (defined problem without a proposed
solution) or “direct proposition of action” (problem with a
possible solution to be discussed and validated).

The concepts are general and abstract representations of
an object (or group of objects). In our context, they
originate either from the participants knowledge bases or
from the participants collaborative knowledge co-
construction. Interrelated to form ontologies, concepts are
to be carefully handled. As a matter of fact, they carry a
consensus (sometimes tacit, partial or yet to be assessed) on
a knowledge serving a group’s target. The usage of
knowledge bases serves multiple purposes: knowledge
sharing among trans-disciplinary group members, linkage
with necessary, permanent and unquestionable concepts
(such as legal concepts), domain of expertise expression,
positioning decisions and usage validation for the most
important. Either internally or externally produced,
documents are, for example, deliverable, memorial, white
paper, report, proceedings or minutes. They serve the
decision construction.

The participation in the decision constructing is
characterized as follows: it is an outside-in and a bottom-up
approach. Indeed, for the creation of domain services, we
take our inspiration from open innovation experiences [4]
where boundaries are blurred: the users/customers as well
as the employees are empowered.

B. From risks and challenges to answers

In order to demonstrate how the proposed conceptual
approach allows the actors to achieve a richer
understanding of the discussed subject without changing
their own working practices and domain terminologies, we
analyse it from the point of view of the identified risks of
collaborative decision making (cf. Section 3). We
underline, however, that we do not claim the uniqueness of
the proposed solution, but show its contributions to the
complex problem of supporting collaborative decision
constructing.

e Decision constructing aimed to overcome the
limitations of decision making.

We have identified the limitations of the decision-
making process that concludes with a choice of one of
(partially) defined solutions (cf. Figure 2).

Thanks to the process of knowledge actionalizing and
dynamic constructing of the information kernel, which are
the key core of our approach, it is now possible to support
the process of constructing the collective decision, while
taking into consideration the environment of collaboration
as well as the usage and practices. Thus the identification of

Copyright (c) IARIA, 2011.  ISBN: 978-1-61208-143-4

possible choices of decision is done in parallel with
discussions: predefined solutions are enriched with new
ideas expressed during the discussions.

Decision making
P

0 o . _ optimisation
BT @] choice

Y 'S

. &

Decision constructing

T environment™ ==

N (&
“~._usage, practices--"7_

co-creation

Figure 2. From decision making to decision constructing

e Risks of group thinking

The variety of risks caused by group thinking
complicates the task of reducing them, especially by
admitting the fact that the majority of them sources in social
and psychological aspects of collaboration. In our
approach, we do not particularly address these issues;
however, we propose a number of solutions to be
implemented in the corresponding framework, which
combination will positively influence on group thinking.

First, supporting decision constructing with the help of
information systems and services provides a certain level of
anonymity of online societies, which weakens the direct
pressure to certain members of real-time offline decision
processes. Second, we offer a system of roles that
encourages the participation in discussions and/or access to
protected knowledge bases. Third, our approach is based on
personal motivation to collaborate, which can be shown in
results of decision constructing. For example, actors could
be declared as authors in white papers, joint publications,
new trans-disciplinary connections exceeding this current
task are likely to be established, to mention but a few.
Fourth, the ontological background of our approach
provides the technical solutions necessary for actors to be
understood without changing their terminology, and as such
the knowledge is disseminated easier and can be used more
effectively.
e Influence of propaganda and spam on collaborative

decision

While having identified this risk, our ongoing work is
currently not focused on it. Nevertheless, the task of
reducing the influence of propaganda and spam in decision
constructing within collaborative communities is one of the
main perspectives of our future research.
o Risks of cognitive and professional security

Our previous work on capitalizing domain knowledge
[27] has demonstrated the resistance of domain experts in
changing their work routine: they could integrate new
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knowledge and ways of doing in their current work only if
they were described in their own terminology and did not
require an effort from their part. For this reason, one of the
starting points for this research is to develop an approach
allowing such a simplicity — that we have proposed with the
help of ontological knowledge modeling, from one side,
and services enabling collaboration, from the other side.

The process of decision constructing is naturally
characterized by the risks of cognitive and professional
security: new ideas proposed by some domain professionals
can be hardly understood by experts from different domains
and as such, the corresponding innovations might face some
cognitive resistance of decision-making actors. However,
by emphasizing the importance of allowing “domain”
terminologies and by supporting them by ontologies, we
allow jargon-free discussion around new ideas, which are
constructed in multi-domain collaboration.
e Conservation of traditional roles of providers and

consumers of information

Following the spirit of services society, it is crucial to
allow the actors of collaboration to be both providers and
consumers of different types of knowledge and services. By
putting our prior attention to this requirement, our approach
is designed as services-oriented. Indeed, we promote the
initiator’s role taking and, more generally, the stakeholders’
empowerment by supporting the initiative taking. The main
roles engaged in the collaborative decision constructing are:
the initiator, the facilitator, the domain expert.
e Ontological modeling for the unique solution

In our general model, we do not particularly address the
problems of formalization, maintenance and optimization of
the related ontologies. Currently, this aspect is set to be
issued in the implementation level, according to the
concrete use case.
e Private and public data for open environments

The dilemma on the balance between private and public
data in open environments (social networks, clouds, etc.)
has recently been in the centre of research and practical
interest. Without primarily focusing on this problem in the
context of our model, we however offer a solution of
balance between public and private data thanks to the roles
of actors of decision constructing. It means that the access
to data is defined in the scope of different roles, and the
coherence and non-contradiction of the exchanged and
created knowledge are maintained with the help of
ontologies related to the process of decision constructing. A
more profound study of this risk and its reducing are also
one of our research perspectives.
e Limitations of a chosen collaboration model

It is obvious that it is not possible to completely
overcome all the limitations of any collaboration models. In
our research, we show that its level of acceptance could be
increased thanks to the following reasons: (i) it is based on
services aiming to dynamically take into consideration the
changing environment; (ii) the knowledge bases are
described by ontologies that allow integrating the results of
the usage of the model; (iii) the model aims at supporting
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existing collaboration processes, but not to force new
working practices and ways of collaboration. Improving the
model also constitutes a perspective of this research,
including implementing techniques for evaluating idea
effectiveness and traceability of innovative ideas.
e Paradoxes of innovation in collaboration

The complexity of the paradoxes between innovation
and collaboration leaves a vast field for research, which are
our ongoing and future work. More precisely, we focus on
the approach for self-motivation of actors taking part in
collaboration, as well as developing a framework for
organizing, disseminating and capitalizing repositories and
knowledge bases related to decision constructing.

V. CROSS-POLLINATION SPACE

The cross-pollination space (CPS) is a platform for
enabling the creation of new domain services. CPS
represents a collaborative space that brings together experts
and non professional users from different domains working
together on the co-creation process. As the result, it
supports a group of participants in their collaborative
decision-making and guides them in constructing the future,
by conceptually creating innovative services.

CPS is thus an intermediate tool that allows a group of
various participants to conceptualise, share and explicit
ideas that will be used for creating new services, as well as
to contribute to the development of the ontology-enabled
knowledge base by capitalising the mutual understanding of
the knowledge expressed and shared by participants in the
process of CPS functioning.

A CPS Boundary model

While developing the CPS framework [28], a particular
attention is given to identifying roles of CPS participants
and the main boundaries of CPS (cf. Figure 3).
Schematically, CPS is based on three main components: (i)
end-user services; (ii) data; and (iii) administration services.

! CPS boundaries !
CPS user e N 1N 1 | Onto admin
N 1 | I
: | | | | | |
- | Enduser | | Administration
Group participant : senvices : : Data : : Genviess : System acrin
| Ly Ly '
| Ly Ly '
[ ) I | R S )
Group animator

Figure 3. CPS boundary model

End-user services include but are not limited to account
and group management, target launch, processing and
management, social networking, CPS animation and
documents management.

The main use cases identified in the boundary model
allow us to identify services that the CPS has to provide to
the end-users: (i) CPS user; (ii) group participant; (iii)
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group animator; (iv) ontology administrator; and (v) system
administrator.

The CPS user (guest) is the most general type of a CPS
actor, has access to discussed topics and public shared
documents, and creates a new theme for discussion (group).
The group participant is a CPS user, who is a member of
one or many groups, takes part in CPS discussions, offers a
target, joins a group, invites another participant to join the
group, votes, etc. The group animator (self-declared or
chosen by a group) is a CPS group participant who
facilitates the process of CPS decision constructing within a
group: s/he synthesizes the discussed problems/solutions,
moderates the process of discussion, and initiates events: to
vote, to sum up, to open deeper discussion, etc. The
ontology administrator manages the ontologies, their
concepts and relationships involved into CPS functioning.
The system administrator manages different technical
aspects of the CPS platform: accounts, CPS-produced
documents, technical issues of the CPS platform, etc.

The data related to CPS consist of two main knowledge
bases: (i) operations repository that comprises the data
concerning the information on current CPS operations (e.g.,
user profiles, history of negotiation, group description,
etc.); and (ii) ontologies repository that contains formally
represented concepts and ontologies related to the discussed
target(s). The knowledge bases and data are supported by
administration  services that allow the ontology
administrator to maintain both the ontologies and
operations repositories.

B. Usage scenario: constructing CPS for the system of
Long-life exploration

In order to demonstrate how our approach can be
applicable for practical issues, we chose an example of
creating a CPS platform that enables the collaborative
decision-constructing around Long-life exploration.

First, we note that the notion of Long-life exploration
origins in traditional e-Learning. However, it will be a
mistake to envisage it as only an extended e-Learning from
a “provider-consumer” point of view. Long-life exploration
represents a complex dynamic process which actors are
involved in collaborative processes of discovering, sharing,
acquiring new knowledge without any division on teachers
and students, on knowledge producers and consumers. In
this case, we de not divide the exploration process on units,
but insist on the exploration environment that gives the
necessary tools for knowledge discovery and motivates
collaboration in decision constructing.

In this case, the CPS platform can largely facilitate the
construction of a system, which supports Long-life
exploration, but is not this system itself. CPS offers an
environment for multiple actors that would like to
participate in dynamic defining Long-life exploration
scenarios, but is not limited for only this concrete purpose
and context.

For example, a collaborative decision construction
usage scenario can be drawn in the context of decision
constructing around the idea to allow a university “student”
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(or an actor in terms of Long-life exploration) to gather on
his/her own platform space a personalized toolset made of
direct access to his/her exam results, to various news feeds,
to the library catalog search tool, to his/her social network
pages and to video lectures by example. For such a decision
constructing, the stakeholders are: students, teachers,
librarians, administrative staff, jurists, IT division staff. As
knowledge bases, there are the university laws/regulations
and platform exchange protocols among others.

However, by simply launching a collaborative platform
and defining these roles, we often support the “producer-
consumer” model: e.g., a student “consumes” the “know-
what” knowledge “produced” by a teacher; a librarian
“consumes” the “know-how” knowledge on disseminating
academic literature, which was “produced” (i.e., formalized
by internal rules) by a rector and other decision-makers. As
a result, different users have the possibility only to make the
decision, but not to take part in its constructing. A
collaborative platform itself only supports the existing way
of collaboration between stakeholders, but does not provide
the environment for its dynamic development.

In contrast to this, our approach envisages the
“knowledge creation and dissemination” vision. The actors
are seen not as producers and consumers, but as partners
who participate in exploring, discovering and creation of
new knowledge, in exchange that leads to sharing and
constructing new knowledge during the process of their
collaboration. It means, for example, that students are
participating in defining the scope of their courses,
librarians are introducing their current practices to be
capitalized as “know-how” knowledge of the establishment
and the corresponding knowledge bases are updated as the
result of such collaboration.

Obviously, a tradition notion of e-Learning is replaced
by the approach for Long-life exploration for all actors of
such a decision-constructing process. The CPS platform
thus is designed not only for facilitating the exchange, but
mostly as an environment that creates the necessary
conditions for creativity in this exchange and assists the
decision-constructing process.

Let us consider this example scenario from the point of
view of practical implementation. In this scenario, a group
of the IT division staff launches an initiative proposing a
CPS platform building for Long-life exploration. It is a
direct proposition for action. Then, different stakeholders
join the initiative. They define the initiative objects, extract
its main concepts and identify a set of shared concepts. It
follows then with active debates with proposals/counter-
proposals, questions/answers, arguments/counter-arguments
which requires discussion and validation. When participants
feel they are ready to vote, the initiative validation is put to
vote. Once the decision is positively validated (and it is
already updated by various knowledge from multiple
stakeholders that was acquired during such decision
constructing), the specification activities of a new system
around Long-life exploration can start.
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VvI. CONCLUSION

In this paper, we discussed the issue of collaborative

decision constructing in the context of the services society
and defined some risks and challenges it faces today. In
order to answer these challenges, we introduced our
approach for supporting collaborative decision constructing
and described the collaborative platform for facilitating this
process: the cross-pollination space (CPS). We furthermore
showed how CPS allowed overcoming certain risks and
defined the axes for our future research.
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