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Abstract

Local policy issues usually exhibit a high degree of complexity and uncertainty and are often characterized as “ill-structured”
problems. Problem Structuring Methods (PSMs) rely on stakeholder representation and workshop format procedures to support
policy making processes. We consider public participation as a way to reduce uncertainty and to improve the democratic legitimacy
of those processes, and we propose a new model for e-participation (information and communication technology supported public
participation), employing collaborative writing processes to produce agreed documents. These documents may then be used as
formal input into the policy making process, thereby incorporating the citizens' views on those issues. A public participation
support system has been developed according to this model.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Local policy decision making affects our lives, as
citizens, in a very crucial way. But how can we influence
local policy other than by periodically casting our vote
to select our representatives in the decision process?

The purpose of public participation has shifted from
the 1960s and 1970s intention to democratise and
legitimate policy making [1], to the participation of
stakeholders in increasing the quality of policy analysis
and support for policy making. These stakeholders may
be defined as “organisations and individuals whose
interests are affected by the policy under discussion”
and it is assumed that they may provide important, high
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quality information to complement the use of scientific
data [2]. Other authors consider that besides expert/
scientific and stakeholder information, a public partici-
pation process should include the views of “ordinary”
citizens [30], considered here as “… those not holding
office or administrative positions in government” [31].
This ordinary citizen participation is crucial for a
number of reasons. First, it allows the shortcomings
associated with stakeholder representation in delibera-
tive institutions to be overcome [28]. It is not often easy
to identify all the interests that should be considered and
find a suitable representation for them. Even then, some
citizens may consider themselves misrepresented by
those who act as stakeholder representatives on behalf of
their interests. Also, especially in local policy issues,
ordinary citizens may prove to be experts in some field
where they have experience and/or knowledge at least as
relevant as the “official” expertise [4]. Their potential
contribution (such as ideas, comments and proposed
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solutions) is simply wasted if they are excluded from the
policy making process. Ultimately, not only does the
success of implementing the outcome of the process
depend on its acceptance by the citizens involved, but
also it is the very cornerstone of democracy that they
should influence that outcome [10].

The question is then how to include the views of
ordinary citizens and support local policy decision
making processes.

Local policy problems/issues are often characterized
as complex societal problems, “because of the dynamic
character of the problems, the many phenomena
included, the many actors involved and the impact
these problems have on society” [5]. They are usually
considered to be “wicked” or “ill-structured” problems
[10], multi-defined, hard to analyze and to handle [6].
Furthermore, they present a high degree of uncertainty,
particularly with respect to the consequences of possible
actions and decision making guiding values.

Problem Structuring Methods (PSMs), such as
Compram [5] and Strategic Choice Approach (SCA)
[7], seem to be the most appropriate to deal with
problems with such characteristics. However, as Rosen-
head and Mingers state, “…PSMs realize their potential
most fully in use with groups in workshop format” [32].
Within the context of local policy decision making
processes, this usually implies the prior identification of
relevant stakeholders and the inclusion of representa-
tives of their interests in the process. This way PSMs
reduce the potentially huge number of participants
(ordinary citizens) in the process, which would make it
very difficult to proceed with the workshop format.
Also, the cognitive effort most PSMs impose on
participants prevents their use in a generalized participa-
tion context where citizens with different skills are
expected to intervene.

Nevertheless, taking into consideration the represen-
tative issues mentioned above and the need to satisfy
“democratic” constraints, we still consider that it is
important to include the views of ordinary citizens in
local policy issues. Developments in Information and
Communication Technologies (ICTs), and particularly
the increasing dissemination of the Internet, suggest that
ICTs could be used to widen the spectrum of participants
in policy making processes supported by PSMs. Our
proposal is to precede the initial PSMs steps with a full
public participation engagement process, supported by
the World Wide Web (e-participation), which must
produce a visible outcome to incorporate into the overall
policy making process. We propose to organize the
public participation process as a global collaborative
writing process, involving ordinary citizens [20].
Participants express their ideas through individual text
items supported by official documents. They may also
address questions to official entities involved in the
process and to other participants. All these different
types of contributions are organized properly to
facilitate their consultation and retrieval. A statistical
model is used to help participants find “related text
items” (separate text items suitable for integration into a
single one) from other participants. Once two partici-
pants agree that their separate text items could be
integrated, they start a collaborative writing process.
This process involves deciding on a set of actions
(adding a new paragraph, replacing a chapter, etc.) to
perform on one of the text items so as to include the
ideas expressed in the other. Each action may be
assigned to one of the co-authors and it can be done
synchronously or asynchronously. Once all actions are
completed and the results agreed upon and integrated, a
new text item emerges. This new joint text item is ready
to be integrated again with other individual text items in
similar pairwise collaborative writing processes. It is
expected that repeating these writing efforts will lead to
a smaller set of text items, each one reflecting the views
and opinions shared by a particular set of participants.
The aim is not to produce a single, consensual document
but to support collaboration in the writing of as many
documents as necessary to reflect all the different points
of view, opinions and proposed actions.

These documents could be used as the citizen's input
in the PSMs regarding the local policy decision making
process. Details about the actual integration procedure
are outside the scope of this paper since they depend on
the particular PSM method being used. The nature (and
decisional power) of the sponsor and the level of
commitment to the outcome play an important role in
motivating citizens to participate. At the very least these
documents, expressing the citizen's views and opinions
should be taken into account by the sponsor of a PSM
supported policy making process. Even then, citizens
may wish to intervene simply to take the opportunity to
express their points of view and discuss them with their
fellow citizens.

This paper will focus on the organization of a
participation process and it is structured as follows. The
next section presents several proposals (from different
research areas) to support public participation processes
using ICTs. In Section 3, we describe the general e-
participation model proposed, its most important
concepts and the three sub-models comprising it.
Section 4 details the e-participation processes outlined
in Section 3. The main characteristics of the public
participation support system developed are described in
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Section 5. Section 6 presents some final remarks and
considerations for future work.

2. Supporting public participation

Support for public participation should be analysed
within a broader view of support for democracy itself.
These digital democracy initiatives (e-democracy) may
be defined as “a collection of attempts to practice
democracy without the limits of time, space and other
physical conditions using ICTs and CMCs (computer
mediated communications) instead, as an addition, not a
replacement for traditional ‘analogue’ political prac-
tices” [13]. Within e-democracy initiatives, it is
customary to distinguish between two areas — one
addressing e-voting and the other addressing e-engage-
ment or e-participation. Despite the manifest interest in
e-voting, we are focusing our attention on e-participa-
tion, a term used to refer to the use of ICTs in supporting
the information, consultation and participation of
citizens. Among ICTs, the Internet has been by far the
most promising. However, its potential is still far from
being fully realized, as stated by Ake Gronlund: “e-
Democracy IT tools are so far mainly quite simple
mainstream systems…” and “…more advanced IT tools
have to be employed to support the participation” [12].
These mainstream systems include websites, e-mail,
FAQ lists, chat rooms and (common) discussion forums.
Attempts are being made in different research areas to
propose new systems capable of unleashing some of the
Internet potential and support public participation.

Current discussion forums do not properly support
deliberation and informed debate since the discussion is
structured with links to previous messages, providing a
miscellaneous collection of vaguely associated com-
ments. Computer Supported Argument Visualization
(CSAV) [24] aims at shifting from these current online
forums to forums designed constructively to visualise
arguments and counter-arguments, thus enhancing the
deliberation potential of these very popular systems.

Geographical Information Systems (GIS) research is
looking into a participatory approach to local and
regional spatial planning and has proposed new types of
systems such as Public Participation Geographical
Information Systems (PPGIS) [3], Web-based Public
Participation Systems (WPPS) [29] and Planning
Support Systems (PSS) [9]. Their functionality includes
allowing Web browsing of documents and static map
images, providing communication channels for discus-
sion and voting, allowing interactive map-based queries,
scenario building and on-line commenting. The main
rationale behind these proposals is that an important part
of local policy decision making has strong geographical
references. The main limitations of these systems lie in
the cognitive demands that manipulating GIS systems
make on the common citizen and also in the fact that not
all policy problems are geographically related.

Efforts are also being made to use Multi-Criteria
Decision Making (MCDM) methods to support e-
democracy initiatives [25]. An e-negotiation system is
being proposed [16] under the TED project (Towards
Electronic Democracy, http://bayes.escet.urjc.es/ted).
The Decisionarium site (http://www.decisionarium.hut.
fi — [14]) proposes a set of interactive multi-criteria
decision support tools that can be used in public
participation processes [26]. Again, the systems pro-
posed so far demand a high cognitive effort from the
common citizen and seem to concentrate on providing
scientific information (improving communication
between experts and the public).

Another research area where public participation
support is currently being considered is Group Support
Systems (GSS) where Turoff (and others) propose the
development of a Social Decision Support System
(SDSS) to “support the investigation by large groups of
complex topics about which many diverse and opposing
views are held” [36]. Contributions to the debate would
have to be expressed as an issue, option, comment or
relationship between two of them. A continuous
dynamic voting system would help to filter and organize
the contributions submitted. Despite the obvious
improvement with regard to contribution organization,
such a system would have to depend on the citizen's
ability to post each contribution under the “correct”
label. The danger would be of transforming the debate
into a meta-debate about the correct label for each
contribution (is it an option or simply a comment?).

In our opinion, these systems focus on collecting and
organizing citizens' contributions but still do not
respond to one of the major challenge for e-participa-
tion, scale: “how can technology enable an individual's
voice to be heard and not be lost in the mass debate?”
[23]. Support must be provided to allow each individual
citizen to find others with a similar point of view and to
incorporate his/her individual contribution into a
common position. The diversity of common positions,
resulting from many different convergent processes, will
build into a kind of “community memory” [15].
Furthermore, this community memory must be
expressed in a suitable form so as to serve as input to
the PSM supported policy making process.

Among group collaborative tasks, Collaborative
Writing (CW) has been one of the major GSS research
areas. The growing use of the Internet and WWW as an
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underlying environment for collaboration has led to the
development of new tools to support distributed,
synchronous and asynchronous, CW on the Web —
eWriting [18,22]. A recent survey on Web-based
Collaborative Writing Applications (WCWAs) [27]
identified 16 different systems. Most of these systems,
however, were designed and built to support collaborative
writing efforts of already established, relatively small,
cohesive, groups, and therefore do not take into account
group formation and specific coordination support.
Others, like the Wiki Wiki Web [19], support on-line
editing of Web pages accessible to everyone but offer no
real guarantee of a stable and convergent process of
producing an agreed document. This illustrates the
importance of outlining and programming actions before
the actual writing occurs. Also, none of these systems
offer a specific communication function to help coordi-
nate the collaborative efforts and to allow for a clear
separation between content and coordination information.

As for the e-democracy initiatives, the fact that not all
citizens are sufficiently computer literate (the so called
“digital divide”) to participate in them is a major
concern. However, we must not forget that social and
economic conditions already limit the access to “analog”
media, thus making it very difficult for some citizens to
make their voices heard [11]. ICTs (and particularly the
Internet) not only give ordinary citizens the opportunity
to express their points of view but may also attract some
who are not willing to participate in face-to-face events.
Nevertheless, provisions must be made to ensure that
alternative channels of participation (“analog” ones) are
available.

The major goal of our work is to propose a way to
organise a public participation process, using the
Internet as communication infrastructure, and to provide
the necessary support for the participants (ordinary
citizens) to relate their contributions to those of others,
and try to express common views, opinions and options.
In our model, participants express their ideas individu-
ally − divergent phase − and then search for related
ideas from other participants. Step by step, related ideas
are integrated into a common document through the
pairwise collaborative writing efforts of their respective
authors. The aim is not to produce a single, consensual
document but to collaborate in the writing of as many
documents as are needed to reflect all the different
points of view, opinions and proposed actions. These
documents could then be used as formal input to the
global policy making process, not in a legally binding
way, but giving political decision makers the chance to
analyze the output of the participation process and act
according to their political responsibility.
3. Proposed e-participation model

Our view of e-participation is based on three types of
model: how to properly organize contributions (discus-
sion structure), how to relate contributions (search for
related ideas from other participants) and how to
integrate contributions (collaborative writing model).
These models are built around two key concepts:
participants and contributions.

3.1. Participants

The different participants involved in a public
participation process can be identified as: the sponsor,
the facilitator, associated official entities, contributors
and observers.

A public participation process begins when someone
or some entity decides to promote a citizens' debate on
an issue of public interest. Typically, this entity will be
an Official Local Authority, a Citizens' Association or
NGO, and it will be referred to as the sponsor. It is the
sponsor's responsibility to provide the necessary frame-
work for the participation process.

It is the facilitator's responsibility to provide extensive
technical and task support including, for instance, blocking
“inappropriate” contributions and participants. The cred-
ibility of both sponsor and facilitator is very important to
ensure that the democratic nature of the participation
process is maintained and that there is no censorship.

Access to relevant information is a pre-requisite for
engaging in deliberation [17]. Therefore, as many official
entities as possible (or their political representatives)
should be assembled, not only to answer any questions
that may arise but also to provide the documents and data
necessary to support the discussion process.

All citizens are potential observers or contributors to
the public participation process. However, those that
actually want to contribute with their opinions and
proposals (contributors) need to register. Nevertheless,
to avoid problems such as evaluation apprehension [8],
all contributions are presented to others strictly
anonymously. Contributors are, in fact, the key
participants in the deliberation process and therefore
the two terms will be used without distinction.

3.2. Contributions

There are several ways a contributor may intervene in
the public participation process. The most usual way is
to submit a text item with proposals for policies and
actions or comments (viewpoints, arguments, rationales
or positions) about a certain issue. Within a text item,
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Contributions and links between them

Text
item

Document Request for
document

Question Answer

Text item Integrate Support Link Link
Document Support Link
Request for

document
Link Link

Question Link Link
Answer Link
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every reference to a specific document or to specific data
should be accompanied by the relevant support docu-
ments (such as scientific articles, research reports, plans
and maps, statistics or budget figures), which constitute
another type of contribution. Alternatively, it is possible
to make a request for a document that any participant
may afterwards respond to by submitting the relevant
document. Finally, any participant may pose questions
directly to other participants and answer those questions
addressed to him/her.

The text item is the centrepiece of the whole
deliberation process. It is composed of a title, one or
more chapters (and sub-chapters) and a list of key-
words. Each chapter is composed of a title and a number
of paragraphs which may include, besides the text
itself, a list of references to the support documents. To
limit the inclusion of low interest (or even not under-
standable) text items in the process without compromis-
ing its democratic nature, it is required that each text
item should be endorsed by a sufficient number of
contributors.

Each text item has also an author (contributor of the
original text item — see details in Section 3.5), a list of
co-authors (who have enhanced the original text item
through collaborative writing) and a list of subscribers.
A contributor may have different roles with respect to
different text items. The author of a text item is
responsible for facilitating collaborative writing pro-
cesses with other contributors and for answering
questions regarding his/her text items.

3.3. Discussion structure

A very common approach to categorizing contribu-
tions within group discussions uses discourse structures,
defined as “a template for a discussion structure which
allows individuals to classify their contributions to the
discussion into meaningful categories that structure their
relevance and significance according to the nature of the
topic, the objective of the discussion and the character-
istics of the group” [35]. Each type of contribution needs
to be organised in a way that facilitates its consultation
and constitutes a base for the collaborative authoring of
joint text items (convergent task).

The importance and type of discussion structure to
adopt depends on the number of participants/contribu-
tions to be organised and the type of analysis to be
performed on the contributions. For instance, a simple
question–reply discourse structure like the one usually
adopted in forums may be suitable for a very large
number of participants/contributions because no one is
really very interested in analysing other contributions
except those immediately surrounding his/hers. The
same structure, used by fewer participants with fewer
contributions, may allow for some degree of analysis.
Discourse structures where participants have to categor-
ize their contributions according to their content (e.g.
opinion, proposed action, pro/con argument, etc.) could
deter some citizens from participating, may not be
suitable for less prepared contributors and may drive the
discussion into a meta-discussion. Instead of focusing
on the discussion of policy issues, contributors may
embroil themselves in a discussion as to whether each
contribution has been classified in the correct category.
We therefore propose to treat all text contributions alike,
regardless of their content, and define a discussion
structure only to establish links between the contribu-
tions being integrated and links with other elements of
the public participation process, as presented in Table 1.

The “integrate” link is a key part of the collaborative
writing model and it will be further explained in the
sections that follow. The “support” link between text
items and documents reflects the need to support
statements made within text items with the relevant
documents (statistical data, scientific articles, etc.) and,
for each text item, corresponds to its list of references.
The remaining links reflect the natural relations between
the different types of contribution. On a semantic level,
it is possible to define a model to identify related text
items and therefore establish a network of implicit links
between them, as explained in the next subsection.

3.4. Related contributions (text items) and automatic
text analysis

It is very useful to be able to find text items related to
a particular one, either to initiate a collaborative writing
process to integrate them, or simply to find out what
other participants have to say about the same subject.
For this purpose, an adapted vector-space model [33] is
used. Each text item is automatically checked against a
list of words (verbs and common nouns in all their
forms) and a list of corresponding stems (verb forms and
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singular/masculine form of nouns — where relevant) is
suggested to serve as text item keywords. The final list
of keywords (as mentioned in the previous section) with
their respective weights (term vector) represents each
text item. According to this model, a term that occurs
frequently in a particular text item but rarely in the other
text items is assigned a greater weight since it is able to
make that text item distinct from the others. Typically, a
keyword weight of this type (known as term frequency
and inverted document frequency) may be defined [34]
as

wik ¼ tfik � logðN=nkÞffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiP1
j¼1

ðtfijÞ2 � ðlogðN=njÞÞ2
s ð1Þ

where wik is the weight of the keyword k relative to text
item i, tfik is the frequency of occurrence of keyword k
in text item i, N is the total number of text items, nk
represents the number of text items with keyword k and
l is the number of keywords considered. This weight is
normalized to account for differences in the number of
assigned keywords.

Given two text item term vectors, Dj and Di, it is
possible to compute a degree of similarity between those
two text items using the vector similarity function of the
form

simðDj;DiÞ ¼
Xl

k¼1

wjkwik ð2Þ

Using this model, it is possible to identify related text
item contributions and their respective degree of
similarity in a fully automated procedure. However, to
account for semantic aspects and a potentially large
number of stems, it is best if the author intervenes
manually and chooses from the automatically suggested
stems those that best act as keywords. This will provide
the starting point for the collaborative writing model.
3.5. Collaborative writing

The entire public participation process may be
considered as a global collaborative writing process
where anonymous citizens try to draw up, not one, but
as many documents as necessary to express their
different points of view, ideas and proposals for action.

Current CW models (and supporting systems) are
adapted to collaborative writing processes involving
relatively small and cohesive groups (see Section 2).
Public participation processes exhibit two important
distinguishing characteristics: there is no pre-formed stable
group and the number of potential participants is huge.

In the public participation process, participants start
by expressing their ideas on separate text items and then
try to integrate them with ideas from other participants.
Once two participants agree that their individual text
items could be joined together as a single unit, they form
an ad-hoc collaborative writing group. The authoring
process takes one of the two text items as baseline and
changes it to incorporate the ideas of the other text item.
The two authors jointly compile a list of operations to be
made on the baseline text item (“add chapter”, “delete
paragraph”, “change title”, etc.) and assign the opera-
tions between them. They also define which operations
could be done asynchronously and establish a deadline
by which the operations should be completed. Asyn-
chronous operations are executed by the author to whom
they are assigned and the result (usually a piece of text)
is presented before the agreed deadline. In synchronous
mode, all operations made by each author are immedi-
ately visible to the other, and there is a separate
communication channel that allows them to comment on
one another's work. A new version of the “integrated”
text item is created when all operations are completed
and the results are accepted by both authors. The global
participation process may then proceed with the
integration of other ideas, expressed in other text
items. This way, participants have the opportunity to
progressively add their efforts and help to produce a set
of documents that may be considered the “end result” of
the public participation process.

4. Proposed e-participation processes

Having presented a proposal for a global e-
participation model, the processes outlined by the
model must now be described in greater detail, with
emphasis on the text item contribution, since the
procedures for all the other types of contributions are
more or less straightforward. Fig. 1 presents a general
view of e-participation processes. Initially, all partici-
pants must register. Only then can they access any of the
other three core processes. They may begin to prepare
and submit contributions (particularly text items) to
express their ideas and points of view. Alternatively,
participants may subscribe to other participants' text
items and avoid submitting redundant contributions.
This also provides a mechanism to filter “irrelevant”
contributions (those that do not gain enough support).
Finally, participants may get involved in collaborative
writing processes to integrate pairs of text items. This
process comprises a set of actions (as presented in Fig.
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1) which may depend on the author's role in the process
(see explanation in sections below).

4.1. Registering as contributor

Participants must first register before they can submit
contributions. Themain purpose of registration is to allow
traceability between contributions and authors, which is
fundamental to conducting the collaborative authoring
process (providing the right authors with the means to
integrate their contributions) and to the endorsement
mechanism (preventing repeated endorsements of the
same item and allowing subscribers to withdraw their
support). In any case, all contributions will be presented
publicly, without any reference to their authors.

Registering also makes it possible to create “partici-
pant-specific working areas” where each participant
receives information that directly concerns him/her such
as pending questions, own text items waiting for
subscription, own text items waiting to initiate or already
undergoing the collaborative authoring process, and co-
authored contribution progress. Finally, registering is
important for guaranteeing access security and for
establishing some kind of accountability that may be
used by the facilitator to block “inappropriate”
participants.

4.2. Subscribing to a contribution from another author

The first objective of the subscription mechanism is
to deal with the expected information overload in a
public participation process by ensuring the relevance of
accepted contributions (text items) and reducing redun-
dant ones. To start with, all text items get an initial
“pending” status and become available for subscription
for a certain period of time. During that time,
participants are expected to endorse those text items
that they find relevant, instead of submitting similar
ones. Once a text item gets enough support, it gets the
“accepted” status and becomes part of the community
knowledge base. Since every participant must be
registered, it is possible to ensure that he/she endorses
each text item once only and may withdraw his/her
endorsement at any time.

4.3. Preparing and submitting a new text item

New text items are expected to be truly innovative in
relation to previously submitted ones. During the
preparation of a new text item, the author may search
for similar contributions and opt to support them instead
of submitting a redundant one. The author must also be
sure that all data (such as statistics and figures) and
documents mentioned in the contribution are already
available for discussion. Otherwise, it is better to submit
them or issue a “request for a document” before
submitting the text item. It is the author's responsibility
to define the correct “support” links (list of references)
between the new text item and those support documents.
To build the list of keywords, the author starts with the
list of suggested word stems (and respective weight
according to expression (1)) provided by the automatic
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text analysis of the supporting system. He/she may then
remove some of the stems, add new ones or increase/
decrease the importance (weight) of existing ones. The
final list will constitute the list of keywords “defining”
the new text item (term vector), used to find related text
items and to initiate the collaborative writing processes.

Each collaborative writing process involves several
sub-processes, as outlined in Fig. 1, which will be
detailed in the subsections that follow.

4.4. Defining and accepting an “integrate” link
between two text items

Each integration process is based on the creation of
an ad hoc collaborative writing group composed of two
participants who consider that their individual text items
may be combined into a single one. One participant
identifies a text item from another participant and
expresses his/her wish to start a collaborative writing
process by creating an “integrate” link (see Section 3.3)
between the two text items. Since this is a directional
link (meaning one text item will be integrated into the
other), we will refer to the two text items as “source”
(origin of the link) and “baseline” (destination of the
link) to better explain the process. The same designation
applies to the respective authors. It is up to the
“baseline” author to accept or reject the link (and the
corresponding integration process). Both text items
must have enough supporting participants (to be
considered relevant) and the “baseline” text item may
not be currently undergoing another integration process.
If accepted, an iterative process begins to integrate one
into the other and, from that moment on, a “private
communication channel” is established between the two
participants involved, and this will support the whole
collaborative writing process.

Within the collaborative process both authors
propose actions to be performed, execute the actions
assigned by the “baseline” author, review the actions'
results and, finally, accept (or reject) the “integrated”
text item. The “baseline” author is the facilitator of the
collaborative process with the responsibility for assign-
ing the actions to be executed by each author,
establishing a time schedule for their completion and
deciding which will be done synchronously.

4.5. Creating and managing a “to do” list of actions

A list of “to do” actions is used to coordinate the
integration effort between the two authors. For instance,
if the author of the “source” text item believes that his/
her idea could be incorporated into the “baseline” text
item just by adding a new paragraph to the end of
Chapter 3.1, then he/she may propose the action “Add a
new paragraph to the end of Chapter 3.1” to be included
in the “to do” list.

Both authors may suggest actions to be included in
the “to do” list at any time. In fact, the “source” author
may complement the “integrate” link with the actions
he/she considers necessary to conclude the integration
process. This may be an extra argument to convince the
“baseline” author to accept the integration process.

Not all the actions need to be assigned to one of the
authors at the same time. The “baseline” author chooses
which of the proposed actions will in fact be executed
and in what order. Some of the actions do not even need
to be assigned. For instance, an action to “delete a
certain paragraph” just needs to be approved by both
authors. It is the “baseline” author's responsibility to
assign each of the “executable” actions to one of the
authors, to decide which actions should be done
synchronously and to define a deadline by which a set
of actions must be completed.

4.6. Executing and evaluating the actions

Each author is responsible for executing separately
those asynchronous actions assigned to him/her and for
submitting the results before the deadline established by
the “baseline” author. Those actions which are to be
executed synchronously require the authors to agree on
a specific time to meet on the Internet (considering, for
instance, a time schedule presented with the “integrate”
link). When they are both online, the authors have the
opportunity to execute actions marked as synchronous
and at the same time comment via a separate channel
(chat-like) as the work progresses. It is expected that
these actions will be better coordinated and the results
better accepted by the two authors since they have had
the opportunity to influence how they were carried out.

Regardless of the way the actions have been
executed, both authors have to accept their results
before they are incorporated into a new version of the
“integrated” text item. Some results may be rejected
(with due justification) and the respective actions may
be reassigned or simply eliminated from the “to do” list.

4.7. Creating the integrated text item

Throughout the entire collaborative writing process it
is up to the “baseline” author to decide when to create a
new version of the “integrated” text item and which
accepted results should be incorporated into that
version. This dispenses with the need to wait for all
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actions to be completed before creating a new version of
the “integrated” text item. Every new version of the
“integrated” text item must be evaluated by both authors
to decide whether it is a final version, accepted by both
of them, or just an intermediate version, still requiring
some actions to be performed.

Once a successful integration process ends, the
“source” author must decide whether his/her original
contribution should remain as a separate contribution to
be used in future collaborative writing processes with
other text items.

The “baseline” author remains the author of the
“integrated” text item and the “source” author (together
with all co-authors of the “source” text item) enters the
list of co-authors of the “integrated” text item.

It is the responsibility of the author of the “integrated”
text item to choose the new list of keywords. As in any
other text item, the author must choose a restricted list of
stems to serve as keywords, considering the complete list
of stems recognized and presented automatically by the
system and their respective weight.

It is expected that repeating these pairwise collabora-
tive writing efforts will lead to a smaller set of documents,
each one reflecting the common views and opinions of a
Fig. 2. Collaborative writing pro
particular set of participants. This way, not only does the
number of fragmented and redundant contributions
diminish, but it is also possible to obtain a written
outcome of the global e-participation process and,
consequently, a written input to the policy making
process.

The next section will describe the main features of
the system developed to support public participation
using this collaborative writing model.

5. Public participation support system

Naturally, the support system was developed con-
sidering the Internet as its communication infrastructure,
and thus being accessible through normal browsers.
Some features are implemented using signed Java
applets and therefore require the installation of a Java
Virtual Machine.

Participants may access the website either as “guests”
or as full registered participants. “Guests” may only
view the information but cannot really participate
(submit text items, collaboratively write joint contribu-
tions, etc.). Once logged in, each participant is notified
about events that occurred since his/her last participation
cesses (“integrate” links).
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(new questions posed to him/her, new answers to his/her
questions, “integrate” links proposed or accepted, etc.).
All information is presented in a way similar to that
shown in Fig. 2.

It is possible to filter the information presented using
the “new contexts” section on every screen and perform
related actions either by using the “actions” section on
the left or by using the “action buttons” inside the grid.
The Java applet at the bottom of each screen is called the
NetworkMonitor. Its function is to detect any request for
synchronous activity (collaborative writing related) from
any other author while the participant is online and allow
the participant to accept/reject the request (see descrip-
tion below). Registered participants may subscribe to
other participants' text items or they may prepare their
own. Once a new text item is submitted, the author may
try to merge it with other text items by proposing an
“integrate” link to the corresponding authors.

Fig. 2 shows the screen where “integrate” links
(corresponding to ongoing collaborative writing pro-
cesses) are managed. Each participant can immediately
see in which collaborative writing processes he/she is
participating and in what role (“source” or “baseline”
author). Also, if such a process has been “accepted” by
the “baseline” author (see Fig. 1), then it is possible to
Fig. 3. Managing and execut
start a synchronous session with the other author by
pressing one of the two buttons available in the
“actions” column. If the other author is currently online
when such a button is pressed, then his/her Network
Monitor informs him/her that a request is being made to
begin a synchronous session.

Depending on the request type (manage and/or
execute integrate actions, or produce the “integrated”
text item), a particular applet will be launched for both
authors. Fig. 3 presents the applet developed to
synchronously manage the integrate actions and/or
execute them, and Fig. 4 presents the applet for
developing the “integrated” text item the end result of
the collaborative writing process.

Note that, according to Section 4.6, it is possible to
conduct a collaborative writing process asynchronously
without needing the Java applets. The applet from Fig. 3
allows both authors to synchronously propose new
“integrate” actions to be executed in the process of
producing the “integrated” text item. This corresponds to
the outlining activity of collaborative writing, involving
“the creation of a high-level direction for where the
document will be going, including major sections and
subsections” [21]. It is up to the “baseline” author to
execute (write) one of the non-finished actions
ing “integrate” actions.
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synchronously, using the writing area below. Once an
action is selected to be executed (for instance, write a
certain paragraph), it is possible for both authors to
simultaneously start executing it. The applet allows two
writers to simultaneously write the same paragraph
although some degree of coordination may be necessary
to avoid incoherent (although formally correct) common
text (e.g., if both authors start writing on exactly the same
position the result will be an incoherent text but both
authors will observe exactly the same final piece of text).
This coordination is achieved through the use of the chat
area displayed on the left side of the screen. Once again,
it is the responsibility of the “baseline” author to
conclude that an action is finished and save the
corresponding result for subsequent integration in the
final text item. It is expected that, since these actions are
being executed in the presence (and with the direct
collaboration) of both authors, the end result will be
agreed upon by both authors. This is a major advantage
over the asynchronous execution of actions done by each
author separately.

The applet from Fig. 4 is used by the “baseline”
author to produce the “integrated” text item taking into
consideration the results of those actions already
executed. The “source” author uses the same applet
simultaneously to watch and comment on the final result
as it is being produced by the “baseline” author. In the
end, it is possible for the “source” author to evaluate the
final “integrated” text item thus effectively ending the
collaborative writing process. Once again, there is a chat
area (on the right) which allows for communication
between the two authors during the final integration
efforts.

The applets presented here illustrate some of the core
characteristics of the public participation support system
developed. They are essential to the execution of
synchronous actions between pairs of participants
engaged in collaborative writing efforts. However, all
operations can be executed asynchronously using the
website in which these applets are integrated.

6. Final remarks and future work

Support for local policy decision making processes
must take certain aspects into account:

• Local policy problems (or issues) are usually
considered to be “wicked” or “ill-structured” and
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exhibit a high degree of uncertainty (with respect to
the consequences of possible actions and decision
making guiding values);

• Besides expert and stakeholder representative infor-
mation, these processes should include the views of
ordinary citizens as a way of reducing uncertainty
and improving the democratic legitimacy of those
processes;

• The spreading use of Internet has raised expectations
that it may be used to promote public participation (e-
democracy initiatives) but those expectations have
not yet been fully met.

PSMs are often used to support policy making
processes but they usually take the form of workshops
involving experts, stakeholder representatives and
political decision makers, leaving out the possibility of
ordinary citizens directly influencing the policies that
affect their daily lives.

To incorporate citizens' views in local policy making
processes we propose to complement PSMs with a
public participation process, organized as a global
collaborative writing process between ordinary citizens
and using the Internet as its communication infrastruc-
ture. In our model, participants express their ideas
individually − divergent phase − and then search for
related ideas from other participants. Step by step,
related ideas are integrated into a common document
through the pairwise collaborative writing efforts of
their respective authors — convergent phase. The
expected output of such a process is a set of documents
containing the many different views, proposals and
opinions expressed. These documents may simply be
used within the PSMs context as working documents or
the “reduced set” of citizens (authors of the final set of
documents) could itself be considered as representative
of the many citizens that endorse and co-author these
documents. In this case, these authors would become
“real” stakeholder representatives and act as such within
the PSMs context.

A system has been developed to support this
collaborative writing model of public participation. It
allows citizens to ask questions to relevant official
entities and to browse through the documents (maps,
official statistics, etc.) essential to forming an informed
opinion, which may be expressed in separate text items
or simply by subscribing to other citizens' points of
view. The system also helps each author to find text
items from other authors suitable for combining into a
single, “integrated” text item. Using the statistical model
described on Section 3.4, participants may search for
text items according to specified words, find text items
similar to a specific one, or with higher degree of
similarity to those already submitted by the participant.
Different collaborative writing strategies are allowed
depending on the discretion of the responsible (“base-
line”) author. Activities such as outlining, research and
writing are supported. The entire collaborative writing
process is transparent to all other citizens, even those not
registered. As it is an Internet-based system, it is able to
support a participatory process in a medium-sized city
and can be scaled up, if necessary, with more computing
power and larger bandwidth access.

Further research efforts are needed to evaluate the
effectiveness of the participation model, the support
system and the way to thoroughly integrate the
collaborative writing process with the PSMs, keeping
in mind that the ultimate goal is to provide a greater
level of influence from common citizens on local policy
decision making processes. This influence could come,
not from the mandatory nature of the participatory
process, but from the pressure applied to administrative
power by public opinion expressed in a structured and
coherent way.
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