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ABSTRACT The opinions of citizens are now being given ever-increasing consideration. Today, many
government administrations have set up public participation processes as one more of the inputs required
to make a decision on several aspects of governance. e-Participation initiatives make it easier for citizens to
access such processes. At the present time, there is no clear and accepted field definition due to the wide
diversity of theoretical proposals and the interdisciplinary nature of the initiatives, many of which have been
developed ad-hoc. This paper reviews the present literature in the field of e-Participation by means of a
systematic mapping of the research work carried out in the timeframe 2000-2019, together with some earlier
relevant proposals in the area, with the aim of obtaining a conceptual guide to e-Participation components.
This review analyses the findings and clusters the results into a conceptual e-Participation framework, which
we call ePfiw. The results show the diversity of the conceptualizations of many authors (25% on average) in
the identification of tools, areas and levels in the field of e-participation and the almost null incorporation
of fundamental aspects like trust, security, or transparency. We also found a lack of systems development
(13.3%) that would prove and allow the proposed theories to be put into practice.

INDEX TERMS e-participation, framework, literature review, public participation, research, systematic

mapping.

I. INTRODUCTION
Information and Communication Technologies (ICT) have
emerged in the last decades as a force for the engagement
of citizens in processes related with policy making, disaster
response of governments, and the improvement of spaces
for democracy [1]. Many countries have now implemented
laws and regulations that allow governments to take actions
that involve decision-making through participatory processes
with citizens, under the assumption that the increased use of
ICT calls on citizens and companies to actively engage in
political debate and decision-making processes [2].
According to [2], the concept of e-Government includes
governmental websites, social media channels, and other
digital services [2]. These e-Services are available in a
24/7 schema, providing immediate access to information
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at any time [3]. Moreover, they provide improvements in
features such as public access to information, democratic
deliberation, collaborative environments and transparency.
This also happens with public participation, a process through
which needs, concerns and values are incorporated into the
decision making of governments or corporations. There is no
single definition for public participation. In [4] we can read
that “Public participation is the process by which public con-
cerns, needs, and values are incorporated into governmental
and corporate decision making. It is two-way communication
and interaction, with the overall goal of better decisions that
are supported by the public”. Another definition calls public
participation “the participation of various stakeholders in
a collaborative process; they can be individuals, citizens’
initiatives or common interest groups also known as orga-
nized public. Any participatory process should be open to
all interested parties, like a wide audience” [4]. The Fed-
eral Austrian Chancellery says that “Public participation
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means the chance of all those concerned and/or interested
to preset and/or stand up for their interests or concerns
in the development of plans, programs, policies, or legal
instruments” [5]. The above definitions have several common
aspects, like the diversity of stakeholders (decision-makers
and citizens or participants), the collaborative nature of the
decision-making, and the bi-directionality of the process.
Public participation is a well studied area due to its key role in
the global evolution that governments are involved in, aiming
at improving the transparency and citizens’ trust in their
activities.

With the rise of e-Government, traditional public par-
ticipation processes are combined with the use of ICT as
a fundamental support for their stages [6]. The use of
ICT tools within the public participation context led to the
term “‘e-Participation (electronic participation)”’. In Macin-
tosh’s words, e-Participation means “ICT-supported partici-
pation in processes involved in government and governance.
Processes may concern administration, service delivery,
decision-making, and policy making” [7]. Although many
authors consider e-Participation as exclusive to domains like
e-democracy, e-governance, and e-government, it is known
that “its scope is much broader and encompasses citizens’
participation in virtually any public service and not necessar-
ily in the political, or governance related, field” [8]. During
the last two decades, there has been a significant increase in
the number of projects related to e-Participation; some ad-hoc
supporting tools have also been developed, thanks to funding
from various government agencies; however, it is recognized
that the research field is still highly fragmented [9] and it is
necessary to develop models and frameworks that can reduce
this fragmentation.

e-Participation has developed extensively over the last few
years, giving rise to a variety of research and implemen-
tations, mainly carried out by governmental agencies [10].
Until now, several authors have made contributions with
the objective of providing theoretical elements and some-
how establishing a common conceptual language to support
implementation of e-Participation initiatives. Furthermore,
an increasing number of studies have been carried out in vari-
ous areas, mainly related to social sciences (politics, psychol-
ogy, sociology, economics, demography, etc.) and computer
science (information systems and software engineering), con-
firming the interdisciplinary nature of this field. This diversity
of theories, concepts and application domains has given
rise to several bibliographic reviews that have attempted to
characterize the state of e-Participation [8], [11]-[14]. Other
literature reviews have focused on studying the role played
by e-Participation in other e-Government subdomains such as
policy making, administration or political perspective. Some
current views show, for example, the collaborative functions
of e-Participation with social networks [15], [16]. Some
authors and organizations consider e-Participation processes
as constrained to government-related topics [7], [17]. For
instance, e-Participation is often confused with e-democracy
by assuming that they both fulfill the same function;
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however, e-democracy is simply an area of application of the
e-Participation principles, as suggested by [11].

The most recent surveys published in the area of
e-Participation date back to research carried out up to
2011 [8], [11]. Since then many new contributions by
researchers and practitioners have been published that have
brought new ideas, methods and procedures to the field of
study. In this paper, we perform a complete review of the
status of e-Participation, incorporating the most relevant,
recent and previous research (2000 to 2019), in order to
complement the reviews made by others in the past [8], [11],
[13], [14]. Our review aims at providing an updated document
to new e-participation researchers and actors and compares
the results with its most relevant predecessors. The growing
public awareness and the increased participation in various
initiatives promoted by agencies around the world justify this
update.

To structure our review, we defined a theoretical frame-
work, which we call ePfw, for e-Participation; the frame-
work identifies the main components that interrelate in an
e-Participation process. Starting from the idea of the rele-
vance of the “process’ in this set of elements, we make a
conceptual study based on its phases, activities, technologies,
methodologies and outcomes. An analysis is also provided
of the existing e-Participation and evaluation frameworks in
relation to the components and characteristics identified by
ePfw. The paper aims to be a theoretical guide for technicians,
researchers and practitioners who develop initiatives in the
field of public participation, especially in e-Participation.
Also, the review carried out in this document is technology-
oriented with a view to the future development of technologi-
cal solutions for e-participation based on the ePfw framework.

This paper is structured as follows: Section 2 describes
the systematic mapping method and the criteria used to
select the sources. Section 3 identifies the components of
the new theoretical framework for e-Participation (ePfw) and
describes its main component, which is the process. We also
provide a review based on identified ePfwcomponents,
such as the levels, areas, methods and/or techniques used,
actors, roles and tools. Section 4 describes the existing
e-Participation frameworks, a review of evaluation frame-
works and an analysis of the characteristics (procedure and
technology) identified in the articles detected by the biblio-
graphic mapping. Finally, the conclusions and a roadmap for
further research are given in Section 5.

Il. METHOD AND SELECTION STRATEGY

The literature review presented here followed a systematic
mapping method adapted from the model proposed by [18].
The method specifies the definition of a search protocol with
three main phases, namely planning, execution and results.

A. PLANNING STAGE

The planning stage specifies the details of the search protocol
that allow the articles to be collected systematically and
consists of the following activities:
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o Establishment of the research questions: The basis of
this work is the analysis of the existing relevant bib-
liography for e-Participation in order to obtain a the-
oretical framework with the artifacts that compose it
and interact in this domain. Several works have studied
the various existing contributions [7], [8], [11]-[14],
[171, [19], [20]. These contributions have become the
primary consultation elements for researchers in the
area. However, the study of e-Participation has contin-
ued to be the source of new research and interesting
findings that have not been compiled in an updated
paper. For example, the study of aspects like trust in
electronic participation is one of the current relevant
topics [21], [22].

Due to the wide variety of e-Participation study areas,
this research is based on Macintosh’s vision [6] directed
towards a specific area, i.e. the inclusion of ICT in
participation (e-Participation). In other words, the aim is
to obtain a theoretical and analytical framework that can
serve as a support for the future development of techno-
logical solutions for e-Participation. In this context, our
research questions are:

o RQI1: What are the components that integrate an ana-
lytical and theoretical framework for e-Participation?
o RQ2: What theories, models, and frameworks are
put forward in current literature to conceptualize
e-Participation?
Creation of the search string: the proposed protocol
specifies the use of a search string. This research
used an adaptation of the search string created by
[14], also later used and validated by [8], [11], [23]:
“e-Democracy, electronic democracy, digital democ-
racy, democracy AND internet, democracy AND infor-
mation system e-Participation, electronic participation,
e-Government AND participation, e-Governance AND
participation e-Voting, electronic voting, internet vot-
ing e-Inclusion, digital divide AND participation” [11].
For this study, specific aspects of democracy and elec-
tronic voting that do not come within the scope of
this research were eliminated. Subsequently, the fol-
lowing relevant terms were added: “framework, trust,
and tools”. Resulting in the string: ““e-Participation OR
(e-Government AND e-participation) OR (framework
AND e-participation) OR (trust AND e-participation)
OR (tools AND e-participation)”.
Selection of the information sources: the search takes
as primary sources several relevant digital libraries:
Springer link, ACM Digital Library, IEEE Xplore Digi-
tal Library, Scopus, Web of Science and the specialized
E-government reference library. The specified method
is complemented by an open search in the various infor-
mation sources. The most relevant academic journals
in the field of e-Government were also selected to
make a manual search: Government Information Quar-
terly (GIQ), Information Polity (IP), Electronic Journal
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of E-Government (EJEG), Electronic Government,
An International Journal (EGall), International Jour-
nal of Electronic Government Research (IJEGR),
Transforming Government: Process, People, and Pol-
icy (TGPPP) proposed by [24] also used by [8], [11].
Besides, we review manually the proceedings of the
most important conferences in the area: the Electronic-
Government track at HICSS conference, the IFIPEGOV
and e-PART conference, DG.O conference and
ICEGOV conference.

B. EXECUTION STAGE

This stage was carried out in two phases. The first was
through an automatic search (using the search string) in the
various bibliographic sources of information. The second
stage consisted of a manual search in relevant journals and
conferences that were not taken into account by the auto-
matic search. The execution of the search string based on the
proposed method produced a large number of bibliographic
items. To reduce this number, as well as to avoid overlapping
with previous surveys we defined and applied the following
activities:

« Selection of primary studies: First, a review was carried
out to eliminate duplicate papers of the same study in
different sources. Additionally, several of the papers
obtained by the systematic mapping method may be
irrelevant to the investigation, even if the search terms
appeared in either the title, summary or both. To reduce
this problem, papers were selected manually, carefully
reviewing the title and the abstract to preserve only
those results that were relevant to the goals and research
questions. The papers were then selected according to a
defined series of inclusion and exclusion criteria.

« Inclusion criteria: The studies that met at least one of
the following inclusion criteria were included: Research
papers presenting examples or any empirical studies
(e.g. study cases, experiments), on e-Participation. Since
the most recent reviews had been published in 2012 [8],
[11], we decided to focus on the work done from 2012 to
2019, as well as keeping relevant earlier contributions
as part of the study. In order to propose a complemen-
tary vision to previous works oriented to the search
for papers with the emphasis on theoretical content,
we incorporated those that used ICT implementations
for participation and, conceptual works that proposed
new methods, models and theories for the area, without
distancing ourselves from the method proposed in [6].

« Exclusion criteria: The studies that met at least one of the
following exclusion criteria were excluded: introductory
documents for special issues, books and workshops.
Publications in any language other than English were
excluded, which can be considered as a limitation of the
study since e-Participation has a worldwide scope and
important contributions could be discarded. We also dis-
carded works published on workshop proceedings and
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poster papers. Since this review focuses on consolidated
works and models, any type of work in progress was
excluded, while those not related to research objectives
or questions were excluded.

o Quality Assessment: In addition to general inclusion or
exclusion criteria, it is considered critical to assess the
“quality” of studies. Various aspects are defined in order
to provide quality assessment of the selected studies.

o The study presents strategies to define e-participation
frameworks or evaluation frameworks.

o The incorporation of ICT aspects in the models and
proposals of e-Participation.

o The study has been published in a relevant journal or
conference.

o The study has been cited by other authors

C. RESULTS STAGE

This stage gives the preliminary results obtained from the
systematic mapping. Given the diversity of the papers found,
a classification is made following the cross-sectional survey
method. The following activities are carried out:

o Data Extraction Strategy: This is based on raising a set of
possible categories for each previously defined research
question. With respect to RQ1, the results are classified
according to the following categories:

o e-Participation framework components

o e-Participation process (include phases, activities,
technologies, methodologies and outcomes)

o e-Participation models

With respect to the RQ2, the various papers found were

classified according to the following categories:

o e-Participation frameworks

o e-Participation evaluation frameworks

o Cases of real applications of e-Participation processes
and e-Participation tools

o Trust in e-Participation

o Synthesis Method: We applied both quantitative and
qualitative methods. The quantitative synthesis was
based on counting the primary studies classified by each
category defined from the research questions. We then
counted the number of articles found in each biblio-
graphic source per year. The qualitative synthesis was
based on the inclusion of several representative studies
for each category when considering the aspects defined
in the quality evaluation.

« Conducting Stage. The application of the review pro-
tocol yielded the following preliminary results (see
Table 1). As a result of the automatic search carried
out in the various databases, a total of 735 works
were obtained. After applying the first filter to remove
duplicate items, the sample was reduced to 648. Next,
the contents (especially the abstracts) were reviewed to
obtain 273 works relevant to the subject. Subsequently,
the various inclusion, exclusion, quality assessment cri-
teria and categories established by the cross-sectional
method were applied to this sample, selecting 92
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TABLE 1. Results of conducting stage.

Source  Potential Removing  Scanning  Criteria and  Selected

Studies duplicates  title and categories Studies
abstract

Automated Search

Springer link 412 378 113 34 27

ACM DL 112 97 48 23 21

IEEE Xplore 19 17 9 5 4

Scopus 124 102 75 19 16

WwOS 68 54 28 11 8

Total 735 648 273 92 76

Manual 234 194 118 55 23

Search

Overall 969 842 391 147 99

Results

articles related to the objectives and research questions
of this survey. Subsequently, the automatic study was
complemented by a manual search on 234 papers not
considered in the automatic search. The same types of
filter previously established by the methodology were
applied and 23 articles were obtained. Finally, adding the
results of the two search types, 99 articles were obtained
for analysis.

A summary of the various resulting works classified accord-
ing to the categories previously defined by the cross-sectional
method is presented in Table 2. 42% of the papers refer to
cases of e-Participation processes and e-Participation tools,
i.e. they are related to the purpose of this survey. 30% of
works are about the e-participation process and the same
percentage for articles related to e-participation models. 26%
study or define the framework’s components. 17% focus on
generalities of the e-participation frameworks and 12.12%
focus on the evaluation frameworks. Finally, 8.08% of the
results concern the degree of trust in e-Participation.

IIl. YET ANOTHER e-PARTICIPATION

FRAMEWORK: EPFW.

The comparative analysis of the proposals requires a con-
ceptualization of the domain that unifies the diversity of
sometimes overlapping concepts proposed in the different
models. This conceptualization, called ePfw, was defined by
analyzing and interpreting the existing proposals, adding the
current needs and experiences with practitioners acquired
through fieldwork. The wide diversity of applications in this
domain has given rise to a variety of classification proposals,
making it difficult to obtain a common language or terminol-
ogy that can be a guide for this type of process, which was
why we proposed the new ePfw theoretical framework for
e-Participation.

Table 3 shows the wide diversity of e-participation frame-
work components proposed by different authors. A wide
variety of works were found in the review that refer to
e-participation frameworks, of which only 8 papers define
specific components. The study also showed that most area
works refer to those included in Table 3, with special empha-
sis on those by [6], [35].

Based on the analysis, in our opinion, the e-Participation
process is the main component of this type of initiative.
The process must incorporate in its phases and elements the
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TABLE 2. Results of the systematic mapping by category.

Research question Category Results
Author(s) # Percentage
papers (%)
RQI: What are the ~ ¢-Participation [6], [8], [25]-[48] 26 26,26
framework component
components  that
integrate an e-Participation process  [4]-[6], [9], [11]-[14], [25]-[30], [34], [43], [47]-[60] 30 30,30
analytical and c-Participation models  [5] [71-[9], [11]-[14], [19], [26], [28], [301, [35], [44], [46], [53], [55], [57]- 30 30,30
theoretical [59], [61]-[70]
framework for e-
Participation?
RQ2: What ¢-Participation [6], [27], [51], [69], [711-{73], [30], [34], [371-[39], [43], [44], [47] 17 17,17
. frameworks
theories, models, S
e-Participation [25], [40], [74], [75], [41], [45], [501, [56], [60], [701, [71], [73] 12 12,12
and  frameworks  evaluation frameworks
are put forward in  Cases of real  [1],[5],[42], [47], [61], [64]1-[67], [74]-[76], [10], [77]-{86], [15], [871-[96], 42 42,42
current literature to  applications  of e~  [16], [97], [98], [17], [20], [22], [28], [32]
conceptualize  e-  Participation processes
Participation? and e-Participation
tools
Trust in e-Participation ~ [19], [21]-{23], [68], [72], [99]-[101] 8 8,08

various sequential tasks that compose the life cycle. Based on
this background, in our view (ePfw), in agreement with [42],
[42], policy-making process, procedural models, rules, dura-
tion, accessibility, dimensions, capabilities, programs and
content development, planning and goal setting, participation
and evaluation/outcomes are included in this category (pro-
cess). This component (process) must act in accordance with
the other components of the framework, primarily with the
levels and areas of action.

The e-participation processes are framed in different levels
of action according to their degree of influence in decision
making. In accordance with [6], [35], [36], [38], [39], [43]
the levels are part of ePfiw. In addition, some participa-
tion areas are mentioned by [44], [S0]. We currently know
that e-participation processes are used to satisfy needs in a
specific area. As participation has no limited areas, ePfw
identifies as a component of the framework anything that is
represented as a scalable entity. Similarly, [35], [39], [51],
[60], [75] define the use of different participation techniques
(some authors use the term ‘“methods” with the same seman-
tic connotation) in their proposals. Based on [45], ePfw uses
the term method to include in its frameworks the various inter-
action techniques between actors that occur in an electronic
participation process. Our analysis agrees with the work of
[43] which defines a global set of a domain metamodel for
the actors, levels, areas and methods.

The actors are another element represented in ePfiv and are
presented as an entity that includes all the stakeholders in the
e-participation processes [34]. In the case of the actors, [44],
[46] give instances of this actor category (e.g. government,
people) as independent components, while our representation
aims for a wider coverage. Technology is another component
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present in every e-Participation process [22]; all the cited
authors agree on the incorporation of this feature in their
proposals and identify tools, platforms, systems, etc. The
proposal in [43] represents a wider vision, grouping this
category with the requirements and reference models. ePfw
also incorporates an element (roles), which, despite being
identified, has not been proposed as a component of an e-
Participation framework in previous framework proposals
(see Table 3). As in e-government [33], there are several
actors in electronic participation who can perform various
roles.

Finally, the last column shows the percentage of
works that define the various elements identified in their
research. From highest to lowest we noticed that both
the process and the tools were proposed by 100% of the
authors. Also, 57.14% propose the actors as components
of their frameworks. The component levels and methods
are present in 42.85% of the works and the areas barely
reach 28.75%.

Several research studies published in the last twenty years
have included efforts to identify the components that make
up a theoretical e-Participation framework. Most of the pre-
viously proposed components are incorporated, synthesized
or reinterpreted to provide a reference set of concepts that
will guide the discussion in the rest of this paper. Some of
the components mentioned here have been widely used by
researchers and are part of many of the theoretical frame-
works and applications proposed. Based on the work carried
out, we selected the components that make up a framework
for e-Participation, as represented in Fig. 1. Each of these
components will be described in detail in the following sec-
tions. In the tables below, a special column (ePfv) is added to
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TABLE 3. e-Participation frameworks components.

Author(s)
Macintos ~ Tambouris et Islam Phang Scherer Porwol Yusuf Wirtz ePfw Percen
h al. [47] [51] [43] [46] [44] [39] tage
[6] [35]
Components
Government-  Government Actors 57.14 %
led institutions
Domain participation
Level of  Participation meta model Forms Levels 42,85 %
participat  levels
ion
Participation Environment Areas 28,57 %
areas
Participation Select Instruments Methods ~ 42.85%
techniques techniques
Actors Dimensions  Citizen-led People Demand Actors 57.14 %
(motivation  participation groups
, people
Stage in Democratic Policy and Procedural Participation Targets Process 100 %
the processes capacity model process
policy- building
making
process
Technolo  Technologies, Processand  Select ICT Library e- Technology Tools 100 %
gy used Categories of  tools tools with Participation
tools requirement  platforms
s, reference
models and
building
blocks
Rules of Programs Identify Dimensions  Dynamic Encourageme  Strategies Process 100 %
engagem and objectives (motivation  capabilities nt process
ent contents , time, data,
developme network)
nt
Duration Planning
and and goal
sustainab setting
ility
Accessibi Participatio
lity n
Social media Methods ~ 42.85%
Resource Promotion Process 100 %
s and
promotio
n
Evaluatio Post Process 100 %
n and implementa
outcomes tion
analysis
Critical Complex Process 100 %
factor for factors
success (drivers and
barriers)

represent our criterion in relation to bibliographical analysis
and support the construction of the proposed framework.

A. THE e-PARTICIPATION PROCES
Several authors have proposed a series of phases that
are achieved in the processes of public participation and
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e-Participation. In this section, we present the most relevant
works chronologically (see Table 4). Each work has been
assigned a code (P1, ..., P3) for the public participation
process phases and code (F3, ..., F5) for the e-Participation
framework proposals. These codes will be used in the subse-
quent analysis (see section IV).
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TABLE 4. e-Participation process phases.

Author(s)
P1 - Arbter et P2- Creighton P3- Canadian F3-Islam F4-Phang F5-Scherer [43] ePfw
al. [4] Agency [47] [51]
[48] [42]
Phases

Launching Decision Planning Policy and Identify Initiation and Planning /
participation analysis capacity building objective to be design Preparation
process served by the e-

Participation

initiative

Planning and goal

Preparing Process setting Select best Preparation
participation planning participatory
process techniques

Implementing
participation
process

Implementation

planning

Implementing

Evaluating

Programs and
contents
developments
Process and tools
Promotion
Participation
Post
implementation

Select ICT tools
that can support
them

Realization
(participation)

Evaluation

Implementation

Evaluation

analysis

ePfw

Process Levels Areas Methods Actors Roles Tools

FIGURE 1. Components of e-Participation framework (ePfw).

The first three papers (P1, P2 and P3) present a very
similar classification of the participation process based on
three phases. In relation to the first phase of P1 (launching),
the authors specify the importance of creating the environ-
ment to maximize the possibilities of successful execution of
the processes. For [48] participation is based on analyzing
success factors found. Next, the “preparing” phase aims at
planning activities to ensure quality in the process. Finally,
“implementing” executes the work taken in the two previous
phases. In this context, the authors indicate “which method
is selected, how the process is designed and whether a com-
petent facilitator steers the process and takes care of quality
assurance’ [48]. A very similar approach is presented by [4],
who specifies a phase prior to planning (decision analysis),
which indicates the need for the existence of a new partici-
pation process, identifies the credibility characteristics of the
decision-making process, and chooses the level of participa-
tion required (P2). In the same way, in the public participation
guide of the [42] a process is established especially for envi-
ronmental areas consisting of three phases (P3). This guide
identifies a series of activities to be carried out in each of the
stages. Following the same idea, the proposal by [43] is very
similar to the previous one, except that the planning stage is
divided into ““initiation and design” and ““preparation’ (FS).
In addition, the authors mention that the ‘“‘e-Participation
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project should be accompanied by continuous requirements
management”’ .

In their framework of ICT exploitation of e-Participation
(F4), Phang and Kankanhalli [51] define the importance of
identifying the objective that an e-Participation initiative must
cover, followed by a correct choice of techniques and ICT
tools; they consider these aspects as key factors in the suc-
cess of a process. In our opinion, as we consider that these
three activities can be framed within a global planning phase,
the model proposed by these authors is therefore incomplete.
Islam and Business [47] propose a much broader classifica-
tion with seven stages (F3). The authors consider that their
proposal for a sustainable model with broad applicability to
be “designed to fit under any socio-economic conditions of
a country and can be initiated both by public (state) and
private agencies’ . The first stage consists of a plan based on
a national political agenda, with the objective of satisfying
the questions ‘“what, why, whom, when, where, how” [101].
Like the other authors referenced in this section, this paper
also includes a planning phase. Subsequently, the following
four phases emerge from a planning stage, starting with a
“contents development” and the correct choice of processes
and tools to be used to support the proposed content. Finally,
the activities of promotion and participation are defined. The
last phase corresponds to a “post-implementation analysis”
with the objective of improving the processes according to
the feedback received.

In our analysis (ePfw), we consider that an e-Participation
process consists primarily of three global phases (planning,
implementation and evaluation). Several authors suggest
specifying a series of sub-activities from the first two, but
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TABLE 5. Public participation levels.

Author(s)
Arnstein [52] OECD [53] Lukensmeyer IAP2[55] Austrian Salem Percentage
and Torres [54] Federal [56]
Chancellery
(5]
Description levels Levels
No participation process exists Non- Non- 33,33 %
and the government practices participation participation
firm control on policy making
Citizens are informed about Informing Information Communication  Inform Informative Tokenism 100 %
aspects of the participation
initiative
Citizens are consulted on Consultation Consultation Consultation Consult Consultative 83,33 %
themes inherent in the
participation initiative
Citizens have a slight degree of ~ Placation Active Participation 50 %
influence participation
Decision-making is distributed ~ Partnership Collaboration Collabora  Cooperative 66,66 %
through negotiation between te
citizens and government
Citizens have dominant Delegated Engagement Empower 50 %
authority in decision-making power
about a particular initiative.
Citizens control decision- Citizen Involve 50 %
making on the particular control

initiative

these are activities specific to each stage only. In agreement
with the rest of the authors, we show the importance of an
evaluation stage in order to obtain the feedback that would
allow us to improve the processes and raise the indexes of
trust perceived in them. The mapping can be seen in Table 4.

B. e-PARTICIPATION LEVELS
Participation -and also e-Participation- processes can be cat-
egorized according to a hierarchy of participation levels. The
levels determine the nature of the interaction between the
different actors (namely governments, politicians, citizens,
etc.) and the process, and have been defined according to
the degree of involvement of each participant in the differ-
ent stages of a public participation process. Although this
revision is based on e-participation, we consider it necessary
to mention the different proposals for levels of public par-
ticipation, because they are the basis for the later definitions
of e-participation. Several authors have established different
participation level hierarchies, as summarized in Table 5.
“Non-participation” is the level previous to participation
[52], [56]; in this, the governments and organizations make
the decisions without consulting the citizenship. The real
beginning of a participatory process is done through the
“informative” level [5], [52]-[56]; in this, the information
flows in one direction (government - citizen); by itself, it is
not considered public participation, for this reason, it must
be complemented by one or several of the following levels.
In the “consultation™ level citizens’ opinions are collected,
but the influence of the participant in the decision making is
low [5], [52]-[55]. “Placation” and “‘active participation”
are considered levels with slight influence by [52], [53].
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The ““collaboration” in the decision-making process estab-
lishes a degree of influence of citizen participation [5], [52],
[54], [55]. The following levels (engagement, empower, citi-
zen control, etc.) are based on the high degree of influence of
the participations in the decision making, in these, the con-
tributions made are summarized and considered predominant
[52], [54], [55]. Different authors [5], [53], [56] group all the
collaborative levels in a single global level.

In the percentage column, shows that 100% of the pro-
posals identify the level of information, followed by 83%
of works that have been defined at the level of consultation.
In the same way, the level of collaboration reaches a percent-
age of 66.66%, while participation, empower and involve are
specified in 50% of the investigations.

In reference to the incorporation of ICT in participation,
several authors have proposed the classification levels for
e-Participation. First, Macintosh [6] based its work on the
OECD participation levels [53] (the same levels were also
used by [36]); ICTs are included with the aim of charac-
terizing e-democracy initiatives. This work includes three
levels, “eEnabling’ with the information of the process and
citizen predisposition to participate in a new initiative; “eEn-
gaging” is the level of consultation and “eEmpowering”
with high degree of incidence in decision making. Second,
Tambouris et al. [35] propose the same levels of IAP2 [55]
participation spectrum with the special incorporation of ICT.
Finally,.... Terdn and Drobnjak [25] use the model in Tam-
bouris et al. to add the concepts of Web 2.0 in order to include
community-building processes and discussions between cit-
izens and authorities. These last two authors subdivide the
consultation and collaboration levels into other more spe-
cific levels. Table 6 shows the different levels proposed by
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TABLE 6. e-Participation levels.

Author(s)
Macintosh  Tambo Terén and ePfw
[6] uris et Drobnjak
al. [50] [25]
Description levels Levels
Citizens are informed ~ eEnabling  elnform  elnformin  e-Informing

(through ICT tools) ing g

about aspects of the

participation initiative

Citizens are eEngagin eConsul  eConsulti
consulted, a g ting ng
bidirectional flow of

information exist.

e-Consulting

ICTs provide citizens elnvolv  eDiscussi

and governments with ing on

the possibility of

establishing channels

for discussion

Citizens use eCollab  eParticipa  e-
communication orating tion Collaboratin
channels (ICT) to g
make collaborative

decision-making

Citizens have eEmpowe  eEmpo eEmpowe

dominant authority in  ring wermen  rment
decision-making t

about a particular

initiative.

Bidirectional flow of

information (through

ICT tools)

each author and their respective descriptions. In our opinion,
three levels are necessary for e-Participation; “‘e-Informing”
always accompanied by a consultative or collaborative level,
or even both. The “‘e-consultative” level is able to include the
tasks of consultation, involving and discussion with the use of
various e-Participation methods. As in the “e-collaboration”
level, the e-Empowerment activities are included in the col-
laborative decision-making processes.

C. e-PARTICIPATION AREA

Several authors [15], [26], [27], [32], [42]-[44], [54], [57],
[60], [62]-[64], [76] mention the various areas in which
e-Participation projects are applied. These areas are as diverse
as the fields of application and vary according to each par-
ticular initiative. Moreover, new areas are created and added
according to new needs and political, social, cultural cir-
cumstances, etc. Tambouris et al. [35] suggest an extensive
classification of areas based on various parameters, serving as
the basis for further classifications [27], [28]. Also, in some
cases methods, techniques and phases of the process have
been incorrectly represented as areas. Table 7 summarizes the
different areas proposed by each author and their respective
descriptions.

The “community building” area widely used in
e-government may be applicable for e-Participation, for
example in participatory policy modeling [32], [61], [102].
In our analysis, the “collaborative environments” can be
encompassed by “collaborative” level of participation tech-
niques and do not represent a particular area. Several
areas (community informatics, citizenship education, cultural
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politics, inclusion/exclusion, service delivery) identified by
[35], have been scarcely used by the various e-Participation
initiatives [10], so that we consider that there is no need to
define them as such. “Discourse” or “political discourse”,
is an area oriented to citizen dialogue on the part of the elected
representatives [14], [46], [77].

“Voting™ is one of the most used areas, especially in
e-government [12], [31], [63], [65], [78]-[80], [103]. Various
organizations have based their decision-making processes
on electronic voting initiatives [58]. “Campaigning” [3],
[14] and “‘electioneering” [29] together with “voting™ are
areas with a political foundation, with high involvement of
establishing citizen trust guidelines in the processes [98].
Following the political spectrum are a series of areas aimed
at law creation; although [35] defines “policy process” as an
area, in our analysis it coincides perfectly with “law making”
as a global area. These are fundamental areas for the success
of e-governments [52], [59].

Various ““citizen journalism” initiatives have emerged,
especially those supported by ICT, which have become a
predominant factor of success in this type of process [81].
In this context, Saebg et al. [14] define “eActivism” and
“ePetitioning” as areas, although we consider that these are
activities can be covered by the “citizen journalism” area.

Another proposed area is “mediation” ; we can observe the
development of online moderation systems and applications
in deliberative cases, in which it is combined with environ-
mental or voting projects [26], [31], [48], [66], [104]. Several
processes for making decisions on collaborative decisions
are developed within the “spatial planning” area, examples
are the development of ad-hoc systems for neighborhood
spatial planning policy [82] or the use of Web GIS “geo-
graphic information systems” for improvements in trans-
portation [83]. Another area highly related to the previous
one is “environmental planning”, which has now become
one of the most frequently used [10]. In this context, various
projects have directed their efforts to creating participatory
environmental policies and regulations [42], [84]—[88]. Other
cases involve initiatives promoted by local governments [57],
[80], [89]-[91] and of immigration policies [92].

“Budgeting” is an area widely used by various gov-
ernment agencies. Local authorities have carried out this
type of process in order to carry out works in neighbor-
hoods based on the proposals and votes of the residents
[54]1, [57], [58], [80], [93]. A particular example is that of
Spain, which has a budgeting initiative promoted by the
Madrid city council (https://decide.madrid.es). In addition,
it is currently being implemented in another 50 municipali-
ties, such as Oviedo http://www.consultaoviedo.es, Valencia
(https://decidimvlc.valencia.es), etc.

In some cases, the authors define as e-Participation areas
activities that take place at one of the e-Participation levels,
such as “information provision™, “deliberation” and “‘con-
sultation”, covered within of the informative, consultative
and collaborative levels, respectively, and supported by var-
ious methods and techniques. Something similar happens
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TABLE 7. e-Participation areas.
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Author(s)
Tambouris et Kalampokis Saebo et al. Scherer ePfw Percentage
al. [50] etal. [14] 28]
[27]
Description Areas Areas
Investigate the use of ICT to enable the Community - 25 %
achievement of community goals determined informatics
collaboratively
Implies the support to the individuals to meet and ~ Community Community Community ~ Community 75 %
form communities, as well as the empowerment of ~ building building building building
them
This area has to do with supporting collaborative ~ Collaborative ~ Collaborative Itisalevel 50 %
teamwork to advance shared agendas environments  environments
This area is especially aimed at young people, Citizenship -
encouraging them to participate in decision- education
making and to provide the necessary information
and material
It takes into account a broader conception of  Cultural -
"politics" when considering cultural life in politics
general. Cultural policy is evident in the debate on
globalization
This area includes conversations and dialogue Discourse Discourse Online Discourse Discourse 100 %
between citizens (C2C) and between elected political
representatives and citizens (G2C) discourse
Public exchange of opinions and the formation of  Deliberation Deliberation Deliberatio It is a level 75 %
solutions in order to achieve a consensus on the n
policy developed from this exchange.
Process of seeking opinions from individuals and ~ Consultation Consultation Consultatio  Itisalevel 75 %
groups (usually between those who propose a n
course of action and those who are likely to be
affected by it).
The use of surveys to measure public opinion Polling Polling Polling Itisa 75 %
and/or sentiment using sampling. technique
This area refers to the method of decision making ~ Voting Voting eVoting Voting 75 %
where the final selection stem from counting the
number of people in favor of each alternative
This area includes lobbies, protest, petition and ~Campaigning ~ Campaigning  eCampaignin Campaigni Campaigni 100 %
other forms of activism to form a collective action. g ng ng
This area studies the actions of candidates and  Electioneerin Electioneerin Electioneeri ~ Electioneeri 75 %
political parties in the context of electoral g g ng ng
campaigns.
This area includes the act of involving all citizens  Inclusion/excl -
and giving equal opportunities to all groups of  usion
people regardless of their ethnic origin, gender,
etc.
This area providing access to information to the  Information Information Itisalevel 50 %
public provision provision
This area has to do with the provision of Service -
governmental or community services to citizens delivery
This implies the participation of the public in the ~ Policy Law 50 %
policy cycle, that is, the establishment of the process making
agenda, analysis, creation, implementation and
monitoring of the policy
Creation of laws in the stages of establishment and  Participatory Law
formation of the agenda, as well as debate of the law-making making
bills in the stages of implementation and
evaluation.
Involves the act of citizens who voluntarily Citizen Citizen Citizen 50 %
collect, report, analyze and disseminate news and  journalism journalism journalism
information.
The process in which a third party intervenes to  Mediation Mediation Mediation Mediation 75 %
resolve a dispute or conflict.
The process of acquiring the opinion of the Participatory Spatial Spatial Spatial 75 %
public or specific stakeholders in decisions spatial planning planning planning
related to the development and use of land. planning
Implies an explicit link with political decision Online -
making through the use of ICT decision
making

Describes the efforts of voluntary organizations eActivism They are
and interest groups to use ICT to promote their activities of
interests or special points of view the e-
Citizens sign an online petition proposing a topic ePetitioning Petitioning Participatio 50 %
for consideration by the political system n process

(promote

initiative)
Planning process and budget allocation. Budgeting Budgeting 25 %
Process of planning and implementation of Environme Environme 25 %
environmental protection measures ntal ntal

Planning Planning

Possibility for citizens to decide on particular Referenda Itisa 25 %
issues regulated by law. It refers to the statutory technique

process of allowing citizens to vote for a proposal
submitted by a parliament or a government.
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TABLE 8. Overview of areas and ePfw levels.

Area Level
e-Informative e- e-
Consultative Collaborative
Community X X
building
Voting X X
Campaigning X X
Electioneering X X X
Law making X X X
Citizen X X X
Journalism
Mediation X X
Spatial planning X X
Environmental X X
Planning
Budgeting X X X

with the so-called “polling’ [27], [28], [35] and “‘referenda’
[28]; in this case, we agree with [45] who defined them as
techniques or e-Participation methods.

In relation to the areas, the variety is much wider. 100%
of the authors cited in Table 7 identify the speech and cam-
paigning areas. 75% of works identify the areas of community
building, voting, electioneering, mediation and spatial plan-
ning. The same percentage of studies erroneously defines the
deliberation and consultation levels as areas; also, the same
percentage defines the polling technique as an area. In addi-
tion, 50% have represented information and collaborative
environments as an area, when these correspond to the levels.

Table 8 shows a classification of the different areas accord-
ing to the ePfiw levels at which they can be developed.
We believe that all the areas in the first execution phase are
tasks at the information level and can later be developed as
tasks at the consultative or collaborative levels or a combina-
tion of these.

D. e-PARTICIPATION METHOD

Within a participation process, various levels and a wide vari-
ety of methods can be used to interact with the participants.
These range from the traditional and commonly used to the
current and ICT-oriented.Table 9 shows a classification of
the public participation methods found in the literature [4],
[32], [42], [48], [45]. In our analysis (ePfw Interpretation) we
select only the methods that would normally be used through
ICTs. In an e-Participation initiative, it is usual to find more
than one method used [64]. In general, information methods
are combined with consultative and collaborative methods,
depending on the area in which the process is executed.
It should be emphasized that one or more new methods (not
represented) can be added to the classification in a subsequent
investigation.

The most frequently used information methods in current
initiatives are the Internet, e-mails and telephones, due to
their penetration index in most countries. Similarly, at the
consultative or collaborative levels, polls, surveys, internet
forums and round tables are widely used. [10]. Arbter et al.
[48] classify “citizen jury” and “mediation’ as methods, but
in our analysis these should be e-Participation areas.

155904

In our review (ePfw), for e-Participation we discard the
methods involving community fairs, print materials, feature
stories, open houses, city walk, symposiums, field offices,
coffee parties, town meetings, public meetings, open space
conference, advisory groups, study circles, negotiated rule
making, mediation, tasks forces, and Samoan circle for their
null or complicated incorporation in a software, as they are
activities that require interpersonal relationships. A critical
task for the implementation of methods of e-Participation sys-
tems is to try to computerize activities that necessarily require
person-to-person interrelations. Our proposal includes using
computers for the process after the face-to-face dialogues.

As shown in Table 9, the variety of methods used in
e-participation is very broad. The percentage column shows
the number of jobs cited that have defined a method. Within
this variety, the 100% obtained by the surveys and consen-
sus conference is noteworthy. Similarly, 75% have obtained
the methods public meetings, focus groups and workshops.
A point that is of interest are the percentages obtained by the
erroneous classifications, for example, citizen jury and medi-
ation are areas, although 50% of the works have categorized
them as methods.

E. e-PARTICIPATION ACTORS

As mentioned previously, the existing classifications of
the diverse actors and stakeholders that interact in an
e-Participation process are very varied. Table 10 classifies
the different authors’s proposals; the last column shows the
classification according to our interpretation (ePfw).

The first actors are the “citizens”, treated individually [9],
[14], as a group [26], [27] or as organized citizen groups:
Civil Society Organizations “CSO’ and Non-Governmental
Organization “NGO” [6]. The citizen is undoubtedly the
most important actor in e-Participation processes because
most of the initiatives want to know their opinion. In some
cases, an ‘‘elected representative”, who is not necessarily a
politician, is also part of this process [6], [26], [27], [35].
Government institutions, including their staff and politicians,
are actors represented in common by [6], [14], [26], [27].
Due to the fact that a large number of initiatives around the
world are proposed by governments or public authorities,
we consider that this type of actor is almost indispensable in
an e-Participation project.

The “expert’ actors are individuals or groups that are part
of organizations or research institutions [6], [14], [27], [35].
In the same way, “industry” is included in this classification
[6], [26], [27]. The role of these two types of actor is seen
as having greater influence in processes that are unrelated to
aspects of governments. Furthermore, while [6], [9] define
the ““decision makers” and ‘““facilitator’ as actors, we claim
that these roles can be played by any type of actor.

In the same way, as in the previous sections, the percentage
column identifies the number of times that the cited authors
have defined a certain type of actor. A greater percentage
(66.66%) of investigations define the actors: citizen, elected
representative, government, politicians and experts or related
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TABLE 9. e-Participation methods.

Author(s) e-
Participation
level
Rowe and Frewer Arbter et al. Creighton([4] Canadian Environmental ePfw I C Cb  Percentage
[60] [48] Assessment Agency[42]
Methods
Advertisements Advertisements X 25 %
Briefing Briefings/presentations Briefings/presentations X
Central Information  Central Information  x 25 %
events events
Community Fairs/ Events X
Mass emails E-mail E-mail X 50 %
Information Information Centers/  Information Centers/ X 50 %
Repositories Repositories Repositories
Exhibits / Information Kiosks / X
Displays Exhibits / Displays
Media Print and  Electronic Print and  Electronic  x 50 %
Media Media
Mailing out Print Materials / Mail X
technical Outs
reports
Feature stories X
Open house Open Houses X X
Response Summaries Response Summaries X X 50 %
City walk/  Site Tours / Field Trips X X
Field trip
Symposiums Symposiums /  Expert X X
Panels
Telephone Telephone Telephone X X 50 %
Internet Web Web X X 50 %
Field Offices X X
Coffee Klatch  Coffee parties X X
Town meeting  Town meetings X X
Public Public Public meetings Public meetings / hearings ~ x X 75 %
hearings/inquires meetings /
hearings
Citizen panel X X 25 %
Comment forms Comment forms X 25 %
Interviews Interviews Interviews X 50 %
Focus groups Focus groups Focus groups Focus groups X 75 %
Public opinion Activating Polls and Surveys Surveys X 100 %
surveys opinion survey Surveys
Internet forum Internet forum X 25 %
Consensus Consensus Consensus Consensus-Building Consensus-Building X X 100 %
conference conference Building Techniques Techniques
Referenda Plebiscite Referenda X X 50 %
Open space Open space X X
conference
Advisory Advisory Groups X X
Groups
Study Circles X X
Citizen public Citizen jury Is an area X X 25 %
advisory
committee
Negotiated rule X
making
Round table Round table Round table X 50 %
Mediation Is an area X 25 %
Strategic Included by round table X
environmental
assessment
round table
Future Visioning Workshops Workshops X 75 %
workshop workshops
Future Future conference X 25 %
conference
Task forces Task Forces X 50 %
Charrettes Charrettes Charrettes X 50 %
Small groups meetings Small groups meetings X 20 %
Samoan circle X 25 %
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TABLE 10. e-Participation actors.

Author(s)
Macintosh Tambouris et Wimmer Saebo et al. Kalampokis Porwol et ePfw Percentage
[6] al. [50] [26] [14] et al.[27] al. [9]
Actors
Citizen group Citizens Citizen group  Citizen Citizen / 66,66 %
Citizen Group

CSO NGO NGO/CSO 50 %
Elected Elected Elected Elected Elected 66,66 %
representative representative  representative representative representative
Government Government/ Government Government/ Government 66,66 %
ministers / Executive institutions Executive institutions/
Government Government
employees employees
Policy-makers Politicians / Politicians Political Politicians 66,66 %

Political parties Parties
Champions of Experts Voluntary Academia Research 66,66 %
the particular administrators organizations  and research institution,
policy, expert Researcher
Decision- Decision It is a role 25 %
makers makers
Business Industry Industry Industry 50 %

Law -
stakeholders
Facilitato It is a role 25 %

by

to research. However, 25% define decision makers and facili-
tator as actors, although the correct thing is to categorize them
as roles.

F. e-PARTICIPATION ROLE

A variety of roles are included in an e-Participation process,
primarily in terms of software utilization. Table 11 shows
a classification of these roles as proposed by other authors.
A new e-Participation initiative is always proposed and initi-
ated by a certain type of actor (e.g. Government, citizen, etc.)
in order to provide a solution or support to a decision-making
process. This role represents the “owner” of the process.

In [27], [28], and [34] we find similarities in the definition
of three roles (input provider, moderator and decision maker),
and we cannot agree; because of their semantic nature, these
roles fulfill different functions. Also, we consider that for the
sake of clarity the ‘““input provider or consumer’ role should
be called “participant” because he/she is an active partici-
pant in the initiative. Another role is that of the e-Participation
“expert” [26], [29], [30], [42], [63], responsible for the
management of the process life cycle. In the proposed ePfw
model, the term “‘participation service provider” explains
more clearly the function of this role. The ““decision-maker”
is responsible for deciding whether the results of an initiative
should be made law or included in the participatory proposal.
In some cases, the owner or initiator is responsible for mak-
ing decisions. Moreover, as it is an ICT domain in public
participation, the role of the “ICT expert” is indispensable.
In our analysis, this role covers all the specific sub-units
of ICT’s involved in software engineering or IS processes.
The “‘evaluator” and ‘*‘activist” roles are identified in the
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classification proposed by the cited authors. The former can
be covered by the “participation service provider” and the
latter is a type of actor.

In our analysis, the actors and roles presented in the column
(ePfw) synthesize the common aspects found in the various
revised proposals; this in order to provide a clear and simple
to use the catalogue.

The definition of the various roles of e-participation has
mostly percentages among the 3 authors shown in Table 11.
The authors coincide 100% in the identification of the
roles input provider and moderator or participation service
provider. Likewise, the owner role appears in 66% of the
proposals.

Various stakeholders can play different roles in an
e-Participation process. Table 12 shows the correspondence
between the various actors and roles identified for our anal-
ysis (ePfw). For example, the role of “participation service
provider” can be carried out by a government official, a city
councilor, an ordinary citizen with a knowledge of this type
of process, or an expert investigator in the domain.

G. PARTICIPATION TOOL

Several works [27], [29], [32], [50], [51], [70], [73] propose
a classification of the technological tools that can be used to
fully or partially carry out an e-Participation process.

Table 13 shows the proposed works and our ePfw inter-
pretation. A classification based on the functionality of the
tools is also proposed, identifying the web tools, complete
or complex systems and other types of applications. Because
of the heterogeneous nature of e-Participation initiatives,
governments and practitioners decide what type of tool or
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TABLE 11. e-Participation roles.

Author(s)
Kalampokis et al. Saebo et al. [34]  Scherer [28] ePfiv Percentage
[27]
Description roles Roles
It is responsible for providing Input provider Consumer Input provider Participant 100 %
information and contributing to a
participation on e-Participation
initiative.
It is responsible for proposing or Owner/initiator Owner, initiator Owner/initiator 66,66 %

initiating a new initiative of an e-

Participation process.

It is responsible for moderating and Moderator/facilita
monitoring the flow of a process of tor

participation or e-Participation in
execution. Personnel from public or
private institutions can perform this role.
It is responsible for decision-making as
a result of an e-Participation process

Decision maker

It is responsible for Carrying out the
evaluation of a public or electronic
participation initiative.

It is responsible for the construction and
management of e-Participation software

Citizens involved in efforts to affect
specific government policies and
decisions through civil action often
individually or in groups

Administrator/S
ervice provider

Politician

Vendor

Activist

Moderator, Participation service 100 %

Facilitator provider

Decision maker Decision 100 %
maker/government

Evaluator Participation service 25 %

provider covers it

ICT Developer,
ICT supplier, ICT
maintainer, ICT
administrator,
support staff

ICT Expert 66,66 %

Is a type of citizen 25%
actor

technology they should use according to the level and area
of application [10], [95].

The first block contains simple and generic tools that can
generally be added to web portals through any development
program. Web portals, blogs, online chats, podcasting, chats
and visualization tools are often used for informative level
initiatives and other consultative cases.

We also refer to more sophisticated and complete tools,
such as the use of Content Management Systems (CMS) for
the development of ad-hoc e-Participation applications [29],
[31], [50], [61], [67]. In other cases, various organizations
use online survey tools to support consultative levels (e.g.
Google forms, Surveymonkey, Limesurvey, etc.) or e-Petition
systems. In collaborative processes the tools are voting or
collaborative system applications. In complex processes with
high participation it is often necessary to use content and data
analysis tools. Finally, any “tools” proposed by the authors
that are not e-Participation tools in our analysis are catalogued
as “O” type tools.

In relation to the percentage column, there are high
proportions for the various types of tools categorized for
e-participation. The most frequently cited are tools for pools
or surveys, with 100%, followed by the 80% obtained by
online chats. 60% of the authors consider the categorization
of the tools weblogs, e-petition systems, consultations plat-
forms, combined collaborative systems and content analysis
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tools. The rest of the tools are categorized in 40% or 20%
of the studies. These results show the wide diversity of the
technologies used.

IV. e-PARTICIPATION FRAMEWORKS ANALYSIS

In this section, we first describe the main existing
e-Participation frameworks and other frameworks devel-
oped exclusively to evaluate e-Participation processes. The
elements present in the reviewed works are then ana-
lyzed according to the components previously identified by
the ePfw.

A. EXISTING e-PARTICIPATION FRAMEWORK

In the last ten years researchers have proposed ways
of enhancing citizen participation in policy-making pro-
cesses via ICTs. Table 14 presents a chronological sum-
mary of the e-Participation frameworks’ main proposals,
each one with its primary components and whether or not
it has been implemented by ICT. Each work has been

assigned a code (F1, ..., Fn) for the subsequent analysis
(see section IV).
Macintosh’s characterization framework for

e-Participation, based on an earlier study of the OECD [53]
was the first relevant framework presented. The framework
is structured around the level of participation, the technology
used, the actors and the stage of the policy-making process
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TABLE 12. Actors vs roles.

Roles
Actors Participant ~ Owner, initiator Participation Decision ICT Expert
service provider ~ maker/Government
Citizen / Citizen Group X X X X
Elected representative X X
Government institutions/ b b X X X
Government employees
Politicians X X X
Research institution, X X X
Researcher
Industry X X X

in which the participation takes place [6]. This was the
first reference study to characterize e-Participation. However,
the model does not specify the flow of information between
the various actors, process components and levels. This pro-
posal foresees future application based on existing cases of
e-Participation.

Kalampokis et al. [27] proposed an e-Participation domain
model in the form of a UML class diagram. The model
provides a vision based on three main areas (called subdo-
mains): stakeholders (involved in the e-Participation process),
participation process (aspects that are relevant to the tradi-
tional public participation processes) and ICT tools (which
can support public participation). Although the model is a
semi-formal approximation to the domain of e-Participation,
the method used for its construction is not clearly
specified.

The “Sustainable eParticipation implementation model”
[47] proposes a framework that can be suitable under cer-
tain socio-economic settings and applicable to any country,
in contrast to the work of [35]. This model describes seven
consecutive phases for the development of e-Participation
projects: policy and capacity building, planning and goal
setting, programs and content development, process & tools,
promotion, participation, and post-implementation analysis.
The model presents sequential phases without the possibility
of going back or feedback. The model lacks adequate navi-
gability and the flow of information is not specifically repre-
sented. In addition, despite being an implementation model,
they do not mention ICTs or stakeholders. These last two pro-
posals do not include any applications to case studies or real
initiatives, as they are merely theoretical proposals for future
implementation.

Around the same time, Phang and Kankanhalli [51] pro-
posed a three-step procedure for the implementation of
e-Participation initiatives: identify objectives; select tech-
niques and select ICT tools [51]. They aimed at developing
a framework for the evaluation of participation initiatives
(information exchange, educational and support building,
decision-making supplements, input probing). The proposed
framework does not consider the main components of
e-Participation, such as areas, levels, acts, roles. It is consid-
ered to be a technological approach without a developed tool
of its own.
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The ‘““Reference Framework for eParticipation Projects”
[43] appears as a multidimensional model that builds the
context of an e-Participation project: a domain meta model, a
procedural reference model, and a library with requirements,
reference models and building blocks for e-Participation. This
work aimed at supporting different target groups to com-
municate with other project actors (with different technical
and political background) on an e-Participation project. The
framework, although very complete, does not include impor-
tant aspects such as technology channels, stakeholders, and
activities, among others. Neither has it been put into practice
in a real e-Participation initiative that supports the theories
proposed.

An “Integrated model for e-Participation” was recently
introduced by Porwol et al. [68]. The model is based on the
idea that interaction between citizens and decision-makers
together with other related entities constitute a social sys-
tem. The model depicts citizens expressing their opinions
through e-Participation platforms provided by governments.
Opinions, ideas, and citizen contributions make up a database
of social media and in this case, are administered and man-
aged by governments. E-Participation platforms are related to
social media databases through a series of rules, capabilities,
and resources. The weakness of this model is its lack of
representation of specific e-Participation aspects (like phases,
levels, and methods).

The so-called *““Novel Framework of eParticipation’ incor-
porates the Actor Network Theory (ANT) to model ePar-
ticipation processes in terms of political, economic, social,
cultural, educational and technological factors. In this frame-
work, there are three main groups of actors consisting of
governmental institutions, technology, and people, with tech-
nology acting as a mediator between people and govern-
ment [44]. This work has a very broad spectrum but does not
give a validation or show the methodological basis used to
construct the framework.

Despite the diversity of models described, none was con-
ceived to be actually implemented, but in most cases are
theoretical constructions unsupported by tools, as one would
expect in the e-Participation domain. We consider that a prac-
tical solution should define an e-Participation meta-process
supported by tools that allow modeling and enacting all types
of e-Participation processes.
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TABLE 13. e-Participation tools.

Author(s)
Tambouris et al. ~ Kalampokis et Phang [51] Scherer et al. Smith et al. ePfiw Percentage
[50] al.[27] [29] [71]
Tools
Weblogs Weblogs Weblogs Weblogs (WT) 60 %
Web portals Web portals Web portals (WT) 40 %
Web Web casting Web casting/podcasting 40 %
casting/podcasti (WT)
ng
Chat rooms Online Online chat Online meetings Online chats (WT) 80 %
surgeries/chat and chats
rooms
Online Survey e-Poll Online Survey E-surveys, e-Deliberative Online survey tools (S) 100 %
Tools Tools e-Poll polling systems
Deliberative
Survey Tools
ePetition system ePetition system  ePetition system  ePetition system (S) 60 %
eVoting system eVoting system eVoting system (S) 40 %
Consultation eConsultation eConsultation Consultation platforms (S) 60 %
Platforms system system
Content Content Content management 40 %
Management management system (S)
Tools system
Collaborative Combined Combined Combined collaborative 60 %
Management collaborative collaborative system (S)
Tools system system
Computer 20 %
Supported
Cooperative
Work
Collaborative 20 %
Environments
Argument Visualization Visualization tools (WT) 40 %
Visualization tools
Tools
Content Analysis tools Content and data analysis 60 %
Analysis Tools Tools (S)
GIS/Map-based GIS/Map-based GIS/Map-based tool (S) 40 %
tool tool
Community 20 %
systems
Serious games Not-(Method) (O) 20 %
Wikis Not-(Unidirectional 20 %
information flow) (O)
Search engines Not-(applicable) (O) 20 %
Natural Not-(interface) (O) 20 %

Language
Interfaces

Social media platforms
WD

B. e-PARTICIPATION EVALUATION FRAMEWORK

Several works have also addressed the evaluation of
e-Participation methods and processes. Rowe and Frewer [45]
presented a framework for the evaluation of public partici-
pation methods that defined a number of theoretical evalu-
ation criteria essential for effective public participation by
acceptance criteria and process criteria [45]. This was the first
reference study on the use of methods in a public participation
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process, but did not include an application or evaluation of a
real case of e-Participation.

Table 15 shows chronologically the various contributions
on e-Participation evaluation frameworks. The components or
scope and the e-Participation projects on which the evaluation
has been carried out are given. Each work is assigned a
code (El, ...,. En) to be used in the subsequent analysis
(see section IV).
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TABLE 14. e-Participation existing frameworks.

Cod  Author(s) Title Components and/or phases Implementation (ICT or not)
Fl1 Macintosh Characterization - Level of participation Three specific e-Participation initiatives serve as
[6] framework for - Technology used examples for review the framework.
eParticipation - Stage in the policy-making life -The City of Edinburgh Council:
cycle http://www.edinburgh.gov.uk
- Issues and constraints -The Environment Group of the Scottish
- The potential benefits. Executive:
http://e-consultant.org.uk/sustainability/
-The Scottish Parliament:
www.scottish.parliament.uk/petitions
F2 Kalampolis et Model domain - Stakeholder IST DEMO-net project, a project integrated
al. of e- - Participation process research program, technological and socio-
[27] Participation - ICT tools technical excellence in eParticipation tools and
methodologies.
http://www.demo-net.org (offline)
F3 Islam Towards a - Policy and capacity building None
[47] sustainable e- - Planning and goal setting
Participation - Programs and contents
implementation  development
model - Process & tools
- Promotion
- Participation
- Post implementation analysis
F4 Phang & A Framework - Identify objectives Five e-Participation portals were evaluated
Kankanhall of ICT - Select techniques according to the parameters of the framework:
[51] exploitation for - Select ICT tools
e-Participation - Denmark democracy on the web
initiatives - Singapore reach portal
https://www.reach.gov.sg
- U.K.’s Askbristol e-Panel
http://www.askbristol.com
- Netherland Almere co-production of interactive
policy and technological policy solution for
societal problems
- Sweden Kalix Consultation
www.kalix.se
F5 Scherer & Reference - Dimensions that build the scope ~ None- Analytical and descriptive evaluation
Wimmer framework for of an e-Participation project
[43] e-Participation - Metamodel
projects - Procedural reference model
- Library with requirements.
Fo6 Porwol et al. On the duality - Government-led participation Developed the “Puzzled by Policy project”, it
[69] of e- - Citizen-led participation offers a toolkit to support improved policy-
Participation — - E-Participation platforms making through a combination of online and
towards a - Dynamic capabilities and social  offline citizen engagement.
foundation for media http://www.puzzledbypolicy.eu
citizen-led
participation
F7 Yusuf et al. Novel - Politics, economics, social, None
[44] framework of e-  cultural, education and legal
Participation factors
- Government institutions
- Technology
- People

Tambouris et al. proposed a framework for assessing
e-Participation projects and tools based on distinguishing the
participation areas and their ICT support [50]. The framework
specifies three main layers: participation areas, categories of
tools, and technologies. The work defines a series of tools
to perform the evaluation and shows the results related to
the number of projects per participation area, the number
of tools per category, and technologies employed. As it is
mainly an analysis, it does not make an exhaustive review
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of e-Participation tools and technologies and only evaluates
European projects.

For [69], an evaluation framework helps to obtain a better
understanding of the problem of e-Participation, allowing a
constant relationship between learning and process improve-
ment. Their research identifies the problem of the heterogene-
ity of applications and defines e-Participation as a “hybrid
of various technologies and social and political measures”.
The authors define their proposal as a starting point and
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TABLE 15. e-Participation evaluation frameworks.
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Cod  Author(s) Title Scope and/or components e-Participation projects evaluated
El Rowe & Frewer ~ Framework for - e-Participation methods None
[60] evaluation
public
participation
E2 Tambouris et al.  Framework for - Process 19 European Commission co-funded projects:
[50] assessing - Areas AGORA20001
eParticipation - Participatory techniques 2
projects and - Tools AVANTI [26]
tools - Technologies CENTURI21!

E3 Macintosh and
Whyte
[70]

E4 Smith et al.
[71]

E5 Teran &
Drobnjak
[25]

Towards an
evaluation
framework for
eParticipation

Framework for
evaluating e-
Participation

Evaluation
framework for
e-Participation:
VAAs

- Evaluation criteria
- Analysis methods available
- Actors

- External factors

- Internal factors

- Raw materials
- Operational outputs
- Outcomes
- Impacts

- Levels
- ICT tools

CYBERVOTE http://www.eucybervote.com/
DEMOS https://www.projectdemos.net
E-COURT http://www.sekt-project.com
EDEN http://www.edenproject.com
E-PARTICIPATE http://www.eParticipate.org/
E-POLL (offline)

EURO-CITI (offline)

E-POWER http://www.sekt-project.com
E-VOTE!

INFOCITIZEN (offline)

INTELCITIES http://intelcities.iti.gr/intelcities
QUALEG (offline)

TRUE-VOTE (offline)

VISUAL ADMIN'

VSIIS!

WEBOCRACY'

An ePanel forum for debating city-wide issues:
https://www.bristol.gov.uk

ePetitioning for citizens to lobby their local
authority: https:/www kingston.gov.uk

Personalized survey tool for local authorities:
https://www.swindon.gov.uk

Best practice in partnership consultation on
crosscutting issues:
http://www.wolverhampton.gov.uk/consultations

None

21 Voting Advice Applications (VAAs) were
evaluated:

Bussola http://www.bussolaeleitoral.pt
Cabina-Electtorale http://cabina-elettorale.it
ChoosedGeece http://www.choose4greece.org/
EU Profiler http://www.euprofiler.eu
Glasovoditel http:/glasovoditel.eu/media.html
Kieskompas http://provincie kieskompas.nl/
KohoVolit http://en.kohovolit.eu

Latarnik http://latarnik.nqg.pl

Manobal- sas http://www.manobalsas.it
Political Compass
http://www.politicalcompass.org
Politikkabine http://www.politikkabine.at
Smartvote http:/smartvote.ch
StemmenTracker http://www.stemmentracker.nl/
StemWijzer http://www.stemwijzer.nl

Testvot http://www.testvot.ecu

Vimentis http://www.vimentis.ch/wahlen
Vote Match http://www.votematch.org.uk
Vote Smart http://www.votesmart.org/
Votizen https://www.votizen.com

Wahlomath http://www.wahlomath.de

Who do I vote for?
http://www.whodoivotefor.co.uk/

" eGovernment Resource Book — Synopses of IST projects relating to eGovernment
2 AVANTI - D05 — Demonstration Analysis and Assessment Report
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TABLE 16. e-Participation frameworks characteristics.

Characteristics e-Participation frameworks Analysis
Procedure Frameworks Evaluation frameworks
models
Author(s) Author(s) Author(s)
P1 P2 P3 F1 F2 F3 F4 F5 F6 F7 E1 E2 E3 E4 ES5 # %
Non-participation X 1 6.6
e-Participation process X X x x x X X X x x x X 12 80
Process phases x x x X x x 6 40
Process activities X x X X X 5 333
Process modelling x x 2 133
Process outcomes X X x x x X X x 8 533
Policy-making process x x X X X x X x 8 533
Areas X X X X X X 6 40
Levels X X X X X X X X X 9 60
Actors X X X X X X X X X 9 60
Roles X X x X X 5 333
Methods/techniques X X x x X X X x X x 9 60
e-Participation X X X X X X X X X X X 11 733
Technologies/tools
Evaluating method X x X x X 5 333
Domain model/Metamodel X x 2 133
Requirements x x 2 133
ICT solution X X 2 133
Multi-level X 1 6.6
Multi-method 0 0
Multi-area 0 0
Dynamic tasks 0 0
Trust x x 2 133
Transparency X 1 6.6
External factors x 1 6.6
Total 6 4 12 6 10 8 5 13 6 7 2 8 9 8 4
Percentage 285 19 57 | 285 | 47 38 | 238 | 619 | 285 | 333 | 95 38 | 428 38 19
Evaluation Method
Analytical and descriptive X 1 6.6
Case Study x x x X x x x x X 9 60
Quantitative method X 1 6.6
None X X X X 4 26.6

maintain a critical criterion when identifying needs for
improvement. The work was later complemented by another
jointly with Smith et al that included a three-layered frame-
work for evaluating e-Participation based on three levels:
operational outputs, outcomes, and impacts [70]. This contri-
bution is analytical and presents theoretical visions, but lacks
implementations in real cases.

The “Evaluation Framework for eParticipation” defined
in [25] was used for the evaluation of a number of existing
Voting Advice Applications (VAAs). The framework consists
of two stages: 1) ICT tools are identified and filtered into one
of five participation levels (eParticipation: eInforming, eCon-
sulting, eDiscussion, eParticipation, and eEmpowerment),
and 2) the tools are evaluated by a quantitative method. The
proposal is evaluated through the application of its framework
in 21 VAAs. The main limitation of this contribution is its
exclusive focus on VAAs and not being applied to other areas
in the field.
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C. e-PARTICIPATION PROCEDURE AND

FRAMEWORKS ANALYSI

Table 16 gives an analysis of the procedure models, frame-
works and evaluation frameworks described in the previous
sections. For this we identified a series of characteristics
according to the criteria of the ePfw. The second section
gives the evaluation methods used in each of the proposals.
In Tables IV, XIV and XV, codes are assigned to the various
papers.

80% of the works generally refer to the e-Participation
process and 53.3% analyze the resulting outcomes. 40% of
the studies identify the different phases of an e-Participation
process and 33.3% the activities that originate from
these, although only 13.3% model these phases or activ-
ities. Despite the high percentage that study the process,
not many study its specificity, which may be the rea-
son for the existence of disconnected information in this
domain.
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Another important characteristic found is the high per-
centage (73.3%) related to the technologies or tools used in
e-Participation, emphasizing the importance of ICTs in the
participation domain. 60% of the works identify the different
levels, actors and participation methods and 40% identify
the areas, while 33.3% identify roles. These are fundamental
characteristics in the definition of analytical and theoretical
frameworks. 33% of the studies also propose an evaluation
method.

In this analysis, we found very low percentages for
the valuable features in this domain. Only 13.3% of the
researchers developed a metamodel and requirements cat-
alogue to support the development and execution of new
e-Participation tools. The same low percentage applied the
theories proposed to a tool or e-Participation system that
supports its foundation. The same effect was found in the
review of trust or transparency aspects in this type of process.

Finally, the lower section of Table 16 shows that 60% of the
proposals used a case study as an evaluation method, while
26.6% did not use any method.

V. CONCLUSIONS

The aim of this review was to obtain a complete bibliograph-
ical review of the e-Participation field based on a system-
atic mapping method. The studies reviewed were published
between 2000 and 2019 on the use of ICTs in public partic-
ipation processes. The analysis of the classic works in the
area along with recent proposals, offers a global vision of
the current state of e-Participation. The study was designed
to be used by researchers, government agencies, practitioners
or citizens as a guide to the development and implementation
of e-Participation processes.

e-Participation is mostly related to e-Government envi-
ronments aimed at responding to solutions of collaborative
democracy or policy making. We observed that in many
cases e-Participation is not differentiated from e-democracy,
assuming that this type of process is exclusive to governmen-
tal or policy-making initiatives. However, these processes can
be applied to any type of organization (industrial, business,
educational, research, government, etc.) that intends to incor-
porate collaborative decision processes.

The results obtained allowed us to answer the research
questions previously raised. In relation to RQI, the find-
ings show a variety of components that integrate the e-
participation framework proposed by various authors. The
components identified that constitute the ePfw framework
are: the e-participation process and tools defined in 100% of
the proposals; the actors are in 57.14%, followed by the meth-
ods and levels, with 42.85%. Finally, the areas are proposed
in 28% of the papers.

In relation to RQ2, the findings are described in detail in
Sections IIT and IV of this paper. Additionally, a synthesis
of the research carried out is shown in Table 16. Fifteen
papers were identified that present relevant theories, models
and frameworks to conceptualize e-participation. 20% of the
works propose the definition of models, while the remaining
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80% study and define e-participation frameworks. In addi-
tion, 33% of these are specifically responsible for proposing
frameworks for the evaluation of e-participation.

This paper groups the different theories and
conceptualizations in this area under the context of a
new conceptual framework (ePfw) for e-Participation. The
ePfwtheoretical framework provides a comprehensive view of
the e-Participation components (e-Participation process, lev-
els, areas, methods, actors, roles and tools). The review car-
ried out chronologically describes the most relevant research
based on each of the components specified in ePfw, allowing
a comparative view of the existing proposals. The contents of
each proposal are also analyzed and interpreted to give a new
approach that seeks to provide a common terminology.

Also included is a review of the research that contributed
to the creation of e-Participation frameworks and evalua-
tion frameworks of this type of initiative, identifying their
strengths and weaknesses. Most of the analyzed works pro-
pose theoretical frameworks that are seldom applied to real
initiatives. Despite the high degree of interest in the incor-
poration of technologies, only 13.3% of these studies devel-
oped an ICT solution based on their proposals. On the other
hand, we agree with 80% of the proposals that specify the
“process” as one of its components. We consider that the
adequate management of the process throughout its life cycle
is a critical success factor, from proper planning and imple-
mentation to the evaluation and use of the results obtained
in the decision-making process. In the proposed theories
we also found that few included current critical aspects,
such as trust, transparency and their impact on decision
making.

The results of this research can be used as the basis of the
definition of a new e-Participation architecture framework
and will also contribute to the creation of metamodels and
new ontologies in this field. In future research, we propose to
use ePfw for the development of a new multilevel and multi-
tasking e-Participation software with characteristics such as
process management and dynamic tasks, which will take into
account other aspects that have been ignored up to now, such
as trust, security and the transparency of the information.
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