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Abstract. The development of effective public policies and programs concern-
ing the big problems of modern societies is an increasingly complex task. The
social problems today are multidimensional and their solution requires close
collaboration among various Public Organizations from many regions or even
countries. Each individual organization involved possesses pieces of informa-
tion, experience, knowledge and competence about the problem. Their values,
interests and expectations are often different, or even conflicting, and have to
be taken into account. Similar hold for the ‘high level functions’ of the Public
Administration, such as decision making towards the development of legisla-
tion. This paper presents a web-based system that supports collaborative activi-
ties in the above setting. Through a well-structured discourse graph, the system
facilitates the wide participation and collaboration of the Public Organizations
involved in the solution of social problem and provides a series of knowledge
management and argumentative decision making features. The use of the sys-
tem is described through a detailed example concerning a debate about state vs.
non-state universities, which has recently started in Greece.
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1 Introduction

Information and Communication Technologies (ICTs) have a huge potential for sup-
porting and transforming the full range of contemporary Public Administration activi-
ties concerning the design, production and delivery of public services [4, 5, 9]. How-
ever, e-Government today is mainly focused on e-transactions, i.e. on offering citi-
zens and enterprises the capability to perform electronically their transactions with
the Public Administration (e.g., declarations, applications, etc.). The ICT-enabled
innovation in this area is limited, mainly to the development of “virtual public agen-
cies’ or ‘one-stop e-Government’, i.e. of single access points to many related elec-
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tronic transactions and services, which are usually required in a particular life event
or by a particular target group (of citizens or enterprises) and offered (or managed) by
several different Public Organizations [9, 10, 17].

It is therefore necessary to exploit to a much larger extent the huge innovation po-
tential of ICTs and enrich the concept of e-Government [10, 11, 12]. In particular, e-
Government should be directed not only to e-transactions, but also to more critical
‘high level functions’ of Public Administration, such as: (i) the design, implementa-
tion, monitoring and evaluation of public policies, programs and services, (ii) the
development of legislation, and (iii) the high level decision-making concerning diffi-
cult and complex social problems, granting licenses and permissions with high social
impact, etc. These high level functions are of critical importance for the Public Ad-
ministration and the society; at the same time, they are highly difficult and complex
since they usually require close collaboration among many Public Organizations
(POs), and very often the participation of citizens, enterprises and their associations
as well.

In particular, the development of effective public policies, programs and services
concerning the big and complex problems of modern societies is becoming more and
more difficult. The social problems today are multidimensional and cross many re-
gions or states. Also, the continuously growing international economic cooperation
and interdependence gives rise to new complex problems of international nature. The
forthcoming enlargement of the European Union with new member states will give
rise to many complex international problems and issues. It is widely argued that the
development of effective public policies and programs for such big and complex
problems requires close collaboration among many POs from many regions or even
countries (e.g. central governments, regions, prefectures, municipalities, local devel-
opment organizations, employment organizations, social security organizations, edu-
cation organizations, environment organizations, etc.). Each of these POs possesses
small - but valuable - pieces of information, experience, knowledge and competence
about the problem. In addition, there often exist differences among their values, inter-
ests and expectations. It is thus necessary to properly handle all these diverse but
valuable pieces of information, experience, knowledge and competence, as well as
their different values, interests and expectations. Effective and efficient collaboration
may be a remedy to this problem. However, geographical distance and time/budget
limitations do not allow this collaboration to be close enough, resulting in the design
of suboptimal and ineffective public policies and programs, which are developed
without the required wide participation of all competent and knowledgeable parties.

Similar hold for the development of legislation, for the decision making concern-
ing difficult and complex social problems, and also for granting licenses and permis-
sions with high social impact; a high level of participation and collaboration is re-
quired, but very often this cannot be achieved due to distance, time and budget limita-
tions. Therefore, it is of critical importance to exploit the capabilities of modern ICTs
for supporting and facilitating the required wide participation, argumentative dis-
course, interaction, synthesis and, in general, collaboration required for the above-
mentioned high level functions of Public Administration.

At the same time, one of the most important advantages of any organization in to-
day’s political, economic, social and technological environment is its ability to lever-



age and utilize its knowledge [14]. Such knowledge resides in an evolving set of
assets including the employees, the structure, the culture and the processes of the
organization. Of these, employee knowledge, and particularly tacit knowledge is
identified as the dominant one, which is decisive at all mental levels and has to be
fully exploited [13]. Such an exploitation refers to the transformation of tacit knowl-
edge to codified information, which is considered as a core process for economic
activity and development [1]. For the above reasons, we argue that it is necessary to
adopt a knowledge-based decision-making view in the development of technologies
for supporting collaboration [6]. According to this view, decisions should be consid-
ered as pieces of descriptive or procedural knowledge referring to an action commit-
ment. In such a way, the decision making process is able to produce new knowledge,
such as evidence justifying or challenging an alternative or practices to be followed
or avoided after the evaluation of a decision, thus providing a refined understanding
of the problem

This paper presents a web-based system that supports the structured collaboration
required in the Public Sector and meets all the above requirements. Our approach
allows for distributed and asynchronous collaboration and aims at aiding the involved
POs by providing a series of argumentation, decision making and knowledge man-
agement features. The remainder of the article is structured as follows: Section 2
introduces the proposed e-Collaboration framework and discusses related work. Sec-
tion 3 presents the features of the system and validates its use through an example
concerning a discussion (electronic argumentation) about the type of universities (i.e.,
‘state’ vs. ‘non-state’, ‘non-profit’ vs. ‘profit-making’) that should be allowed in the
near future in Greece. Finally, Section 4 concludes the paper by discussing the usabil-
ity and applicability of the proposed system. The research work presented in the
following sections has been partially financed by the Information Society Program of
the European Commission, Project ICTE-PAN (Methodologies and Tools for Build-
ing Intelligent Collaboration and Transaction Environments for Public Administration
Networks) IST-2001-35120.

2 An e-Collaboration framework

The representation and facilitation of argumentative discourses in diverse collabora-
tive settings have been the subject of interest for quite a long time. Many interesting
systems have been developed so far, based on alternative models of argumentation
structuring. Generally speaking, such systems aim at structuring group decision-
making processes and helping group members in reaching a shared understanding of
the issue by supporting knowledge elicitation, knowledge sharing and knowledge
construction. Moreover, they exploit intranet or internet technologies to connect deci-
sion-makers in a way that encourages dialogue and stimulate the exchange of tacit
knowledge. Representative systems falling in this category are Questmap [2], QOC
[16], Sibyl [8], Zeno [3], Hermes [7] and Compendium [15].

The e-Collaboration framework proposed in this paper extends the one conceived
in the Hermes system by providing additional knowledge management and decision-
making features (see Figure 1). Discourses about complex problems in the Public



Sector are considered as social processes and, as such, they result in the formation of
groups whose knowledge is clustered around specific views of the problem. Follow-
ing an integrated approach, we have developed a web-based system that provides POs
engaged in such a discourse with the appropriate means to collaborate towards the
solution of the underlying issues. In addition to providing a platform for group reflec-
tion and capturing of organizational memory, our approach augments teamwork in
terms of knowledge elicitation, sharing and construction, thus enhancing the quality
of the overall process. This is due to its structured language for conversation and its
mechanism for evaluation of alternatives. Taking into account the input provided by
the individual POs, the system constructs an illustrative discourse-based knowledge
graph that is composed of the ideas expressed so far, as well as their supporting
documents. Moreover, through the integrated decision support mechanisms, discuss-
ants are continuously informed about the status of each discourse item asserted so far
and further contemplate on them according to their beliefs and interests on the out-
come of the discussion. In addition, our framework leverages group sense-making
and mutual understanding through the collaborative identification and evaluation of
diverse opinions.
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Fig. 1. Activities supported in our e-Collaboration framework.

Our web-based system provides a shared workspace for storing and retrieving the
messages and documents of the participants, using a widely accepted document for-
mat (i.e. XML). The system’s knowledge base maintains all these items, which may
be considered, appropriately processed and transformed, or even re-used in future
discussions. Storage of documents and messages being asserted in an ongoing discus-
sion takes place in an automatic way, that is upon their insertion in the knowledge
graph. On the other hand, retrieval of knowledge is performed through appropriate
interfaces, which aid users explore the contents of the knowledge base and exploit
previously stored or generated knowledge for their current needs. In such a way, our
approach builds a “collective memory’ of the Public Sector community.

The basic discourse elements in our system are issues, alternatives, positions, and
preferences. More specifically, issues correspond to problems to be solved, decisions
to be made, or goals to be achieved. They are brought up by users representing a PO
and are open to dispute (the root entity of a discourse-based knowledge graph has to



be an issue). For each issue, the users may propose alternatives (i.e. solutions to the
problem under consideration) that correspond to potential choices. Nested issues, in
cases where some alternatives need to be grouped together, are also allowed. Posi-
tions are asserted in order to support the selection of a specific course of action (al-
ternative), or avert the users’ interest from it by expressing some objection. A posi-
tion may also refer to another (previously asserted) position, thus arguing in favor or
against it. Finally, preferences provide individuals with a qualitative way to weigh
reasons for and against the selection of a certain course of action. A preference is a
tuple of the form [position, relation, position], where the relation can be ‘more im-
portant than’ or ‘of equal importance to’ or ‘less important than’. The use of prefer-
ences results to the assignment of various levels of importance to the alternatives in
hand. Like the other discourse elements, they are subject to further argumentative
discussion.

3 An example case of use

This section presents the features and functionalities of the proposed system through
an illustrative example. An intensive debate has recently started in Greece concerning
the establishment (or not) of ‘non-state universities’. So far in Greece, all universities
are ‘state’ ones, which have been established and are being supervised by the Minis-
try of National Education. Also, according to the Greek Constitutional Law, the
higher education should be provided only by the State, and not by any private-sector
enterprises. In order to change the current situation, it has been recently proposed that
initially new ‘state universities’ should be established, not by the Ministry of Educa-
tion, but by other Public Sector Organizations, such as the big Municipalities, the
Chamber of Commerce, the Church, etc. It has been also proposed that the Constitu-
tional Law should be amended, so that it will allow higher education to be provided
by private-sector enterprises as well. After such an amendment, new ‘non-state uni-
versities’, either ‘non-profit’ or even ‘profit-making’ ones, could be established.



3 Agora Discussion - Microsoft Internet Explorer

Fle Edit View Favorites Took Help "
QBack - O - [¥] @] o S search o Favorites @ Media - -
Address | ] http://150. 140. 150, 70/Agora JoinExistinaDiscussion /Client. htm v| B e

Administrative Actions View Tools Help |

Discussion: Higher Education in Greece :: This is an ongoing discussion
Closing date: None
B

B ] state Universities
) Equality of admission apportunities for all young people
Fair admission system, definsd by law
[E] this s highly accepted by the society

High level of Professors qualifications, defined by law
Tradition of high level of studies

@ Lack of competition

[5] Leck of evaluation

] Mon-state non-profit universities

“|B] competition among non-state universities
Competition with state universities
~|2] tower tevel of admission apportunities for young people from families with lowsr incame
[5] N fair system for admissions
[E] nfair assessment and examinations during the studies
this is because students pay

Non-state profit universitites

<

Competition among non-state universities

>

Details
Subject: Fair admission system, defined by law
Suhmittad hu nilins

&] Done B Internet

Fig. 2. An instance of the discourse-based knowledge graph.

In the instance depicted in Figure 2, six users (i.e., representatives from the Minis-
try of National Education and Religious Affairs, two state universities, the National
Pedagogical Institute, and two secondary education schools) have been participating
so far in the related discourse. Each of them possesses some information, experience
and knowledge about the problem. As shown, our approach maps the overall collabo-
rative process to a discourse-based knowledge graph with a hierarchical structure.
Each entry in the graph corresponds to an argumentation element. Each such element
is accompanied by an icon that indicates the element type. There are also icons for
folding/unfolding purposes, thus enabling users to concentrate on a specific graph’s
part; this is particularly useful in graphs of considerable length and complexity. Each
entry in the graph may contain the username of the user who submitted it and the date
of submission (alternative forms in the appearance of each entry can be obtained
through options provided under the View menu). The lower pane of the window pro-
vides more details about a selected entry of the discussion graph (users can select an
entry by clicking on it).

In our case, the overall issue under discussion is “State vs. Non-state Universities”,
while three alternatives (namely “State Universities”, “Non-state non-profit universi-
ties” and “Non-state profit universities”) have been asserted so far. The users may
argue about them by expressing positions speaking in favor or against them. For in-
stance, “Equality of admission opportunities for all young people” is a position that
argues in favor of the first alternative, while “Lower level of admission opportunities



for young people from families with lower income” is a position that argues against
the second one. All graph entries are subject to additional (multi-level) argumenta-
tion. For instance, “this is highly accepted by the society” has been asserted by a user
to further validate the “Fair admission system, defined by law” position.

As noted in the previous section, users may also assert preferences about the al-
ready expressed positions. In the instance shown in Figure 3 (compared to the in-
stance shown in Figure 2, all items asserted so far under the second and third alterna-
tives are now folded), a user has expressed his opinion about the relative importance
between the level of professors’ qualifications (see position “High level of Professors
qualifications, defined by law”) and the equal opportunities in admission to universi-
ties (see position “Equality of admission opportunities for all young people™) through
the preference “High level of Professors qualifications, defined by law is more impor-
tant than Equality of admission opportunities for all young people”. Figure 3 also
shows the full information provided in the lower pane of the basic interface of the
system. This comprises details about the user who submitted the selected argumenta-
tion element, its submission date, any comments that the user may had inserted, as
well as links to related web pages and documents that the user may have uploaded to
the system in order to justify this element and aid his/her peers in their contemplation.

Further to the argumentation-based structuring of a discourse, the system integrates
a reasoning mechanism that determines the appropriate labeling for each entry of the
discussion graph, the aim being to keep users aware of the discourse status. More
specifically, the positions and preferences of a graph have an activation label indicat-
ing their current status (they can be active or inactive). This label is calculated
according to the argumentation underneath and the type of evidence specified for
them. Activation in our system is a recursive procedure; a change of the activation
label of an element is propagated upwards in the discussion graph. Depending on the
status of positions and preferences, the mechanism goes through a scoring procedure
for the alternatives of the issuel. At each discussion instance, the system informs
users about what is the most prominent (according to the underlying argumentation)
alternative solution. In the instances shown in Figures 2 and 3, “State Universities” is
the better justified solution (it is shown in bold characters). However, this may
change upon the type of the future argumentation. In other words, each time an
alternative is affected during the discussion, the issue it belongs to is updated, since
another alternative solution may be indicated by the system.

1 This procedure takes into account the active arguments in favor and against each alternative,
as well as their relative scores, as extracted from the preferences asserted so far. Due to
space limitations, it is not possible to describe this procedure here. The same holds for the
argumentation’s formal dialectics applied in the reasoning mechanism. For details, see [7].
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Fig. 3. A second graph instance.

The system also integrates e-mailing and electronic messaging features (options
provided under the Tools menu) to further facilitate the communication among users
before one asserts an argumentation element in the graph. The insertion of all types of
entries in the graph is performed through appropriately designed interfaces (these are
deployed upon the user’s selection under the Actions menu).

4 Conclusions

A preliminary evaluation of the system described in this paper has already been made
by the six users who participated in the argumentative discussion illustrated in the
previous section. The results of this evaluation are positive and encouraging: the
functionalities of the system were found to be complete, correct, user-friendly and
well-integrated. These results advocate that the proposed system can offer an effec-
tive and user-friendly electronic space for G2G structured multi-participative argu-
mentation on complex Public Sector problems and collaborative knowledge creation.
In this sense, it can improve the quality and reduce the cost of the collaborative
activities required for the critical ‘high level functions’ of Public Administration.

In particular, the system can effectively support the collaboration required for the
design, implementation, monitoring and evaluation of public policies, programs and
services, by first enabling all the involved POs to identify the basic problems and



issues, propose alternatives and discover their advantages and disadvantages. A
multi-criteria decision making approach can be then followed, in order to select the
optimal alternative(s) based on the insight and understanding previously gained. The
proposed system can also support the collaborative development of detailed action
plans for the selected optimal alternative(s) (i.e. for each proposed action, positive or
negative positions as well as preferences can be expressed by the participants, etc.).
During the implementation of these actions, the proposed system can be used for the
collaborative monitoring of them, the identification of implementation problems and
issues, and the development of alternatives for managing them. Finally, the system
can be used for the collaborative evaluation of these actions by all the involved POs,
and the citizens and enterprises who are their recipients. In a similar way, it can sup-
port the collaborative development of legislation and the ‘high level” decision-making
concerning complex social problems, granting licenses and permissions with high
social impact, etc.
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