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Preface
For more than a decade, the International Federation for Information Processing (IFIP)
Working Group 8.5 (Information Systems in Public Administration), or short, IFIP WG
8.5, has organized the EGOV (international conferences on Electronic GOVernment)
series of conferences, which meanwhile has solidly established itself as a core conference in the research domain of e-government and e-governance. Since 2009, IFIP ePart,
the International Conference on eParticipation, has emerged from the strand of EGOV as
an IFIP sibling conference focusing on the domain of e-participation.
IFIP EGOV is the European core conference in the domain of ICT research and practice
developments in the public sector. Each year, scholars from all over the globe present the
state of the art and most recent innovations and research in e-government, e-governance
and related fields of study. Since its commencement in 2002, the EGOV conference has
provided important guidance for research and development in this fast-moving domain
of study.
IFIP ePart brings together researchers of distinct disciplines to present and discuss advances in both social and technological scientific domains, seeking to demonstrate new
concepts, methods, and styles of eParticipation. As the field of eParticipation is multidisciplinary in nature, ePart provides an excellent opportunity for researchers and practitioners with different disciplinary backgrounds to share and discuss current research on
foundations, theories, methods, tools, and innovative applications of eParticipation. ePart
also provides a fruitful ground to nurture and plan future cooperation.
The two conferences have attracted around 150 participants on average per year from all
continents including developing countries. Co-location of both conferences intentionally
allows for exchange and cross-fertilization between the two domains of study. The
Chairs of both conferences are committed to continuing the co-location.
The twelfth IFIP EGOV and the fifth IFIP ePart conferences were co-located with
Informatik 2013, which is the German Computer Society's major annual conference with
around 1000 participants each year. This way, German-speaking computer science and
related information governance scholars were welcome to network with e-government
and eParticipation researchers and practitioners.
The IFIP EGOV 2013 "Call for Papers" and the IFIP ePart 2013 "Call for Papers" attracted a wide range of topics. These proceedings cover contributions of ongoing research from both conferences, IFIP EGOV and IFIP ePart. 20 papers from EGOV and 8
papers from ePart were accepted for publication in this volume. The contributions were
clustered under the following headings:


Service Design, Quality Evaluation and Improvement

Policy Modelling, Governance and Transparency

Capacity Building

Understanding Citizen-Government Relations

eParticipation
The proceedings also covers poster, workshop and panel outlines.
All papers were double-blind peer reviewed by at least three reviewers from the Program
Committee with the assistance of additional reviewers. We would like to acknowledge
their professionalism and rigor, which has resulted in a series of high quality papers.
Per recommendation of the Paper Awards Committee, led by Committee Chair Prof.
Olivier Glassey of IDHEAP, Lausanne/Switzerland, the IFIP EGOV 2013 and the IFIP
ePart 2013 Organizing Committees granted outstanding paper awards, as in previous
years. The winners were awarded in the ceremony at the conference dinner, which has
become a highlight of each joint conference. The names of the winners of the IFIP
EGOV 2013 outstanding paper awards can be found on the conference website:
http://www.egov-conference.org/egov-2013/. The name of the winner of the IFIP ePart
2013 outstanding paper award is announced on http://www.epart-conference.org/.
Many people make large events like this conference happen. We thank the 72 members
of the IFIP EGOV 2013 Program Committee, the 48 members of the IFIP ePar 2013
Program Committee and the additional reviewers for their great efforts in reviewing the
submitted papers. Roman Weber of the University of Koblenz-Landau (Germany) supported us in the administrative management and in compiling this proceedings. Particular
thanks go also to the conference organization of Informatik 2013 - colleagues and staff
of the University of Koblenz-Landau, who organized the conference system, the room
management, the catering and the social events for the whole conference cluster. We
also acknowledge the support of the German Computer Society (GI) and its working
group “Informatik in Recht und öffentlicher Verwaltung” (FB RVI) for the support and
for accepting this conference proceedings to be published in the GI Lecture Notes in
Informatics (LNI).
The host of IFIP EGOV 2013 was the University of Koblenz-Landau in Koblenz/ Germany. The Faculty of Computer Science has over 20 professors and consists of four
institutes, each with four to six research groups. The faculty researches and teaches various strands of core and applied computer science, including e-government. In the winter
term of 2012-2013, the faculty has introduced a new study programme for Master of
Science in E-government, a unique curriculum all over Germany offered at a technical
faculty. E-government is one of the key research priorities of the faculty. Research and
teaching in e-government covers investigations in strategic, analytical, managerial, conceptual, and technical aspects of introducing ICT in the public sector (administration and
politics). Interdisciplinarity in design and analysis of study aspects is a central paradigm,
particularly in the e-government research group, which is chaired by Prof. Maria A.
Wimmer.

IFIP EGOV and IFIP ePart took place in the lovely city of Koblenz. Koblenz is situated
in the northern end of the famous world cultural heritage area of Upper Middle-Rhine
Valley. The city has taken its name from the Roman word “Confluentes”, which stands
for the intersection of the Rhine and Mosel rivers. Koblenz claims to have the only
“real” German Corner - the Deutsches Eck. Since the German horticultural show in
2011, Koblenz has become a lovely city with an exciting lifestyle, culinary heritage and
culture. It is a formidable site for holding IFIP EGOV 2013 and IFIP ePart 2013. The
city's long history with changing Roman and French occupation has created a rich
cultural setting with numerous sites of interest in Koblenz and its surroundings. We are
grateful and had the great pleasure of holding IFIP EGOV 2013 and IFIP ePart 2013 at
such a special place.
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Evolving Government-Citizen Ties in Public Service Design
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Abstract: This paper discusses ongoing research on how to enforce governmentcitizen ties in collaborative public services design and delivery among citizens and
public service providers. It is discussed how fine-tuned collaboration support and
public service information transparency and understandability can be designed to
enhance government-citizen interactions. The research is contextualised into the
COCKPIT project, which aims at providing a governance model for public service
design and delivery and a metamodel for public services structural representation.
Keywords: e-government; public services delivery; process model
understandability. Track: Open government, transparency, and collaboration

1 Introduction
Governments have as one of their objectives to deliver public services to their citizens
for their general interest. To realize these services, public bodies typically use several
cross-organizational business processes, transactions and resources that operate on an
Information and Communication Technology (ICT) platform. Nevertheless, interactions
with public service organizations are characterized by deep dissatisfaction.
Service Oriented Computing (SOC) is the computing paradigm [Pa03] that leverages the
technical value of solutions in the area of public services. Current trends in improving
the relationship between governments and citizens aim at exploiting the development of
tools and collaborative platforms for supporting formal analysis, conceptualisation,
modelling, implementation, publishing, and further on provision of e-services.
The COCKPIT1 project aims at providing a systematic methodology while empowering
the role of citizen in the service design and delivery process. It comprises the definition
1

http://www.cockpit-project.eu
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of a governance model to the design, construction and operation of public services based
on co-production approach to shape public service offerings around the citizen’s
experiences; and a formal representation (metamodel) to express the structural and
behavioural characteristics of public services while keeping in mind the delicate balance
that should be achieved between government and citizens.
The definition of the COCKPIT governance and meta-model has evolved towards the
description of business aspects of services and the main steps of service delivery
activities considering citizen participation. However, citizen involvement in public
affairs is not an easy target. Citizens’ involvement in terms of service modelling and
taking the final decision on important aspects are kept to a minimum in most stages.
Information technologies are deployed internally and not for interaction with the
citizens, as IT tools for business process modelling are still too difficult to be leveraged
by citizens with no IT background. The same applies for legislation, which needs to be
presented to citizens in a simpler manner.
The main challenges concerning electronic governance are how to help governments to
pass from an authority to a service provision relationship with citizens; and how to
improve citizens’ cooperation and commitment with decision making, acquiring
continuous education on democratic practices. This work moves towards the extension
of the COCKPIT service design and delivery methodology in order to refine its potential
to strengthen Government-to-Citizen ties in public service delivery. This extension takes
into account two aspects of Government-Citizen relationship support – collaborative
interaction and public services information transparency and understandability.
The remainder of the paper is organised as follows. Section 2 describes the COCKPIT
methodology for public services design and delivery, focusing on its governance model
and public service representation metamodel. Section 3 highligts those aspects to be
considered as a strategy for systematically build stronger government-citizen ties for
eGovernment solutions. Section 4 argues on ideas for extending COCKPIT governance
model and metamodel into a citizen-centered view. Section 5 concludes the paper.

2 A Citizen-centered Methodology for Public Services Design and
Delivery
Public service design and delivery process is the activity of planning people,
infrastructure, communication, and materials components of a service in order to
improve its quality, the interaction between the service provider and citizens, and the
citizen’s experiences. Such a process is critical since it allows government organizations
to translate their political and strategic plans into the operational level and that the
efficiency of operations strategy is contingent upon making the right design choices.
The main purpose of the public service design activity is to create a service that meets
citizen needs and expectations. Proper design ensures that both the service outcome and
the process of service delivery are perceived as being of good quality by citizens so as to
generate citizen satisfaction, driving citizen retention.
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A service can be described as an outcome, the what, and as a process, the how. Since
citizens that consume the outcome also participate in the process, conceiving a service
involves designing both the outcome and the process that produces the result.
Developing the service outcome is affected by the service consumer’s needs orientation
while the service operational team is concerned with managing the service delivery.
To make the service design and delivery traceable to both service providers and
consumers, a governance model and a reference model have been defined.
2.1 The COCKPIT Governance Model
The COCKPIT Governance Model [Ko11][Ko12] spans four different layers (or stages)
which are based on the logical flow of the lifecycle of a service - from its
conceptualisation to its post-operational evaluation – from which public bodies may
have direct feedback in fine tuning or revamping their services: i) Service
Conceptualisation and Implementation: opinion mining is proposed as a direct way to
collect citizens’ opinions on the services that are under consideration; ii) Service
Modelling: citizens opinions, selections and preferences get translated to service
requirements and features, meanwhile being presented with a visual representation of
their decisions’ outcomes; iii) Service Deployment: highly sophisticated profiling
mechanisms for services are provided to automatically adjust themselves to citizens’
preferences; and iv) Service Delivery Evaluation: opinion mining is once again used, in
order to directly assess the opinions of citizens and for receiving feedback.
2.2 The COCKPIT Metamodel
The Public Service Formal Representation [TW11], COCKPIT Meta-Model, has been
proposed to deal with the integral parts of every service description - to formally
describe what the service is able to do, and how the consumer is able to consume what
the service provides. The COCKPIT meta-model underpins the public service
governance model supporting iterative development of public services; starting from
identifying the abstract citizen needs, and subsequently aligning them with the strategy
of public bodies, laws and regulations through a stepwise process of reconciliation and
refinement until they can be modelled, simulated, and evaluated.
COCKPIT Meta-Model has been organized into a stratified architecture comprising
layers, each of which focuses on a particular aspect, considered as a view, of the overall
service representation: i) Service concept view: the service is defined in high-level
coming up with a clear concept which specifies the vision and the goals of the service; ii)
Service stakeholder view: provides description about the stakeholders involved in the
service design and delivery process, as well as their roles: provider, owner, intermediary,
and beneficiary; iii) Service requirement view: zooms in on the service requirement
entity - a public service is seen as an entity which has to fulfil different stakeholder
requirements; iv) Service interaction view: focuses on the service request entity aimed at
formally capturing the interaction between the service and its stakeholders; v) Service
operation view: comprises the entities related to the service functioning such as, the
processes composing the service, the tasks composing the processes, and different types
of resources (human, IT, Infrastructure) consumed to achieve the service functionality;
and iv) Service cost view: zooms in on the cost entity and its relations.
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3 Evolving Government-Citizen Ties
The literature suggests that citizen participation should follow an increasing scale where,
at each level, citizens are empowered in their possibilities for participation, discussion
and decision making in government processes and issues [Gr09]. Through this scale,
different relationships between government and citizen can be configured, where, at the
low levels, government and citizens have very distinct responsibilities and roles; and at
higher levels, roles and responsibilities are mixed and interchanged. Initiatives to
provide interaction between government and citizens should start with practices and
tools which provide basic levels of participation, being continuously improved.
The challenge of designing tools to support government-citizen interaction lies on how
to identify effective requirements for each tool, taking into account the specific
characteristics of every interaction context – the desired participation level, public
organization policies and strategies; social, cultural and economic aspects of the target
audience; regulations; and IT infrastrucutre available. It is very common to see
government-citizen interaction platforms which relies on general and popular social
software products – wiki, blogs, social networks, etc – or which relies on very simple
communication chanels, such as ‘contact us’ and ombudsman processes. To cope with
the generality of social software tools, Gov 2.0 approaches combine government-citizen
interaction with mining techniques, so as to catch relevant information about citizen
opinions. These approaches address well the challenge of dealing with a great amount of
information but may not show enough impact on citizen participation, neither helps
citizens and government to establish improved levels of proximity.
[D09] suggest an approach to systematize the specification and development of virtual
environments to support eDemocracy which combines decisions on a desired democratic
participation level and the identification of different sets of supporting requirements
grouped into three key aspects: collaboration, transparency and social memory. A
scale to establish closer ties between citizens and between society and government
through public services is proposed, ranging from: i) availability of online services government presents information about public services and their execution, and society
can request their use and follow its requests without having to go to a government
agency, with very limited or none possibility of participation; ii) possibility to comment:
citizens can pose pre-classified comments (suggestions, praise, criticism etc) about
public services via “Contact us” or ombudsman online offices, which may be answered
or not, according to the agency relationship policy; iii) comments share: interaction
among citizens about the service is permited, creating possibilities to share experiences,
information and ideas; iv) improvements implementation: service providers analyse and
use citizens opinions in order to translate them into service improvements; and v) change
visibility: service providers and citizens decide on how to prioritize service changes
which will then be deployed and made visible to society.
Orthogonally, three distinct types of requirements for citizen participation support can be
identified:
i) Collaborative support: advanced or better suited collaboration
requirements regarding communication, coordination and awareness functionalities, for
each interaction context; ii) Transparency of information: requirements that suggest the
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ability of an organization to publish information according to general characteristics of
access, use, presentation, understanding and auditability; iii) Social Memory:
requirements for managing social memory, past discussion and decisions.
This research work aims at combining this approach to COCKPIT framework, providing
the governance model with a specific methodology for designing supporting tools
according to each context and service being delivered, and extending the COCKPIT
metamodel in order to formally represent collaboration, transparency and social memory
requirements, starting the definition of a new layer, a citizen-oriented view.

4 Extending the Cokpit Governance and Metamodel – A CitizenOriented View
The COCKPIT governance model and its underlying metamodel infuse the citizens’
opinions in various steps of the whole service design lifecycle towards a more citizen
centric process. Specific emphasis has been placed on the distinctive approach to the
design, construction and operation of public services based on co-production,
engagement and empowerment of citizens when shaping public services offerings
[TW10]. The issue that arises is how to leverage this engagement, progressively
strengthening Government-Citizen ties.
Considering the COCKPIT governance model activities, it is possible to distinguish
three desired Government-Citizen relationship objectives: public opinion, service
information transparency and decision-making about public services design and
delivery.We propose an approach to improve the COCKPIT governance model in order
to provide alternatives for government-citizen interaction aligned with a desired
participation level and adapted to each application context. The idea is to provide
flexibility in identifying requirements to support citizen interaction for each governance
model layer, according to desired levels of collaboration and social memory support.
Another important aspect of the Government-Citizen interaction in COCKPIT is that the
artifact they share is the public service. Considering the COCKPIT metamodel, public
services are described both in terms of its business/strategic information as well as
through its process or workflow definition. A service process is described as the
sequence of activities and steps, the flows and interactions between these activities, and
the resources required for producing and delivering the service outcome as well as the
interactions that occur between the citizen and the organization. Regarding the main
representation of a public service as a process model [Du12], it is also proposed the
extension of the metamodel so as to describe meta-information to allow the design of
public services process models according to distinct transparency requirements [NM09].
4.1 Public services process understandability
The COCKPIT metamodel suggests public services process models to be visualized by
citizens as a way to provide transparency of the public service information. Process
models are technical artifacts, which may not be easily understood by common citizens.
In order to improve the effectiveness of this transparency and communication intent, the
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design for understandability of public services process models was suggested by
[EAC11], where converting a process model into a model which can promote public
understanding can be faced as a design task guided by the communication objectives,
business domain and characteristics of both the target audience and the public
organization strategy. This design task relies on the concept of organizational
transparency [LC10] where transparency is defined as a set of aspects that suggest the
existence of politics that allow to provide information according to general
characteristics of access, use, presentation, understanding and auditability.
In [EAC11] it is suggested that the process design may comprise the following
characteristics: adaptability - the ability to allow changes in process and its
representation in agreement with stakeholders' needs; clarity - the ability to allow the
discrimination of an object/element used in the process representation avoiding
ambiguity; concision - the ability to summarize the content, helping users to get
information faster; intuitivity- the ability to allow stakeholders to read the process model
representation without requiring previous knowledge about the domain and/or the
notation used to describe the proces; and uniformity - the ability to provide a unique
form of description and representation of each process element.
One objective of this research work is to include the characteristics described above as
attributes of the COCKPIT metamodel, particularly concerning the stakeholder view.
This would allow the possibility to consider the understanbility aspect during service
modeling step of COCKPIT governance model. Additionally, the design guidelines
suggested in the catalogue can be used as requirements for the specification and
implementation of tools to support the collaborative design of public services process
models. The catalogue has been applied in brazilian public organizations, evidencing
that process analysts can apply the catalogue in designing simpler process models.
4.1 Public Opinion
Processes are experiences in citizens’ day life. It is very common for citizens to freely
express occurrences, curiosities and observations about this experience, personnaly or
through social media. Mining information for process improvement through social media
is a primary approach to obtain citizen opinion about a service, specially in lower levels
of citizen participation. However, it does not guarantee both engagement nor full
understanding about the public service process. The challenge is how to help citizens to
present opinions and suggestions for service improvement in a more structured way,
being aware of more details about the public service process; and how to provide/share
summarized information about public opinion and decisions back to citizens.
A second objetive is to extend the COCKPIT metamodel to include meta-information so
as to organize more precise information on user experience around the public service
process. This extension could be applied to the service interaction view of the COCKPIT
metamodel. It is argued that citizens would benefit from describing their experiences
associating it directly to process elements/information - activity, document or resource
which he/she had to use during service provision, actor/person with whom he interacted
and so on. The intent is to support citizens to describe their experiences meanwhile they
gather more understanding about the way the public service is provided (its process).
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This extension could lead to the construction of virtual interaction environments such as
the one proposed by [DAC11]. It suggests a way to collect public opinion about public
services by means of conversations. Conversations are narratives made by those who are
involved in the service provision and are a common practice in public service contexts in
almost all cultures. Conversations can be conducted around descriptions of the process
displayed to the audience, where participants can comment on their experiences
associating their comments to distinct elements in the process representation (activities,
actors, events, rules etc). Participants may interact with each other and with government
representatives for sharing experiences, opinions, questions, problems, etc in a processoriented way. Engagement into discussion is improved by rendering participants with
mechanisms designed to provide understanding about the conversation flow.
Another objective is to extend the COCKPIT metamodel so as to store the social
memory generated through conversations about public services. New structures for
organizing this information can be formalized into the COCKPIT metamodel, and the
governance model can be improved with new tasks to assist collaborative decision
making, allowing service providers and citizens to analyze the accumulated knowledge
of past situations. An overview of the proposed extensions is depicted in Figure 1.

Figure 1: Overview of proposed extensions

5 Conclusion
This paper discusses research directions towards the extension of the COCKPIT service
design and delivery methodology in order to refine its potential to strengthen
Government-to-Citizen ties in public service delivery by improving collaborative
interaction and public services process models transparency and understandability.
The challenges of this research are to provide COCKPIT with flexibility to cope with
different government-citizen interaction levels and the design of tools to refine
collaborative interaction and social memory. This can be achieved by refining the
metamodel so as to include new information in its existing layers, as well as to define an
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specific layer comprising the citizen-oriented information/view; and by specifying
activities and tools to improve service design and delivery provided by the governance
model. The extensions both on the governance model and metamodel, as well as the
conduction of case studies, specially in brazilian contexts, are outlined as future work.
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Abstract: Electronic government (e-government) investments are made to help
governments transform service delivery in a way that they fulfill their obligations
to stakeholders in the most efficient and cost effective way. During this process,
governments are under constant pressure to deliver better public services with
fewer resources which necessitate the use of confidential evaluation methods for
IT investments in e-government in order to guide policy and decision makers and
to raise public approval. Despite a various number of evaluation methods, there is
still lack of an appropriate method, which takes all perspectives and dimensions
into account. The aim of this paper is to investigate the existing state of art dealing
with the principle approaches of evaluation of e-government investments by
following a comprehensive review of the normative literature and contributing to
these works by suggesting guidelines for developing an appropriate model.
Keywords: IT investment, e-government, literature review, evaluation methods.

1 Introduction
Influenced by the advent of the information society, governments all over the world are
modernizing the offered public services, interactions with citizens and transforming the
government activities through involvement of information and communication
technologies (ICT). In this process, electronic government (e-government) investments
are made and governments are constantly challenged to improve the quality and cost
effectiveness of service delivery. However, the implementation and permanency of egovernment projects depend on a wide range of factors from a multi-perspective point of
view. One of the most important factors to mention is the public approval, which seems
to be much lower than its potential according to the recent studies [Un10]. That is the
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point, where the evaluation of benefits and the cost effectiveness of e-government
investments come into question and need to be clarified in order to raise the public
awareness and to guide decision makers.
The main benefits and the motivation of e-government investments are thought to be the
reduction of administrative and operational costs as well as enhancing the services
offered to business, citizens, and the general community at large also contributing to
public value. Nevertheless, it is difficult to measure such benefits and outcomes of egovernment in quantitative measures, although the investment costs are relatively
determinable [BS07]. Moreover, the costs of e-government projects usually do not
emerge at the same place as the benefits arising from them. While the administrative
centers are carrying the investment and running costs, the citizens are the ones to take
advantage of economic benefits [SS07]. Despite difficulties, several evaluation methods
in the past 15 years have been developed, following different approaches and focus
points. Most of these methods focus just on the financial outcomes and economic
benefits while only some take also social, political, ideological, strategic dimensions,
and trust, integrity, as well legitimacy issues into consideration. Consequently, the
examination of the current approaches shows the lack of a unified and complete
evaluation method that considers the technological, public and policy requirements as
well as cost effectiveness equally.
The focus of this paper is to explore the various methods used to evaluate cost
effectiveness of e-government investments in former literature and to build a basic
conceptual framework based on the analysis and comparison of these methods by
bringing out where the gaps, strengths and weaknesses arise from. Consequently, this
paper aims to guide future researches in developing a comprehensive and precise
evaluation method to monitor cost effectiveness by comparing related costs/risks with
the obtained benefits in e-Government investments. This paper answers the following
research questions: what is the current state of the art for the evaluation of e-government
investments? Underpinning this aim, our research has three principles objectives. First,
we discover what the existing approaches for the evaluation of e-government
investments are. Second, we compare these approaches and investigate their advantages,
disadvantages or limitations. Third and finally, we derive recommendations based on the
analysis of the existing approaches.

2 Theoretical Background
According to the “Memorandum Electronic Government” [ME00], e-government is
defined as the usage of ICT for the execution of processes for public decision-making
and the provision of public goods and services in politics, state, and government. In
addition, e-government has evolved to be a multidisciplinary research field which
requires the competencies of different disciplines to bring forward innovative solutions.
The disciplines taking part in this research field can be summarized as follows [Wi07]:
(1) social and human sciences; (2) political, strategic, democracy and legal sciences; (3)
information and knowledge research sciences; (4) organizational and economic sciences;
and (5) computer sciences.
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Traditional investment evaluation methods like return of investment, internal rate of
return etc. are typically based on conventional accountancy frameworks and are specially
designed to assess the bottom-line financial impact of investments by setting direct
project costs against quantifiable benefits achievable. Since such approaches are not able
to accommodate the full range of benefits, costs and risks, new methods conformable to
the nature of public service and e-Government investments become necessary [Ir05].
The purpose and focus of the evaluation of cost effectiveness in delivered public services
is to determine whether an e-government investment is affordable and worthwhile or if it
causes extra expenses in mid-and long-term. For an integral and complete examination
and holistic view of the cost effectiveness in such projects, it is essential to take
perspectives of all the involved parties into consideration and follow a basic approach
which has a multi- perspective, multi-dimensional, decision assistant with a formative
character [WK05]. In this sense, the term “cost-effectiveness” describes the relationship
between total costs and total utility, but it distinguishes between monetarily assessable
uses; quantiﬁable, but not monetarily assessable uses; and non-quantiﬁable uses.

3 Methodology
In order to provide a state of the art map including the existing approaches used to
evaluate e-government investments, we conducted a concept-centric literature according
to [WW02]. Within the scope of this study, the initial data collection for the relevant
literature has been made on a set of keywords (“e-government evaluation method”, “IT
public strategy”, “online government approaches”, “public IT-government improvement
models”, and “decision making process for IT Investments in public sector”) based
search in the following databases like EBSCO-Host, Emerald Insight as well as Google
Scholar. These databases do not only provide access to a large amount of electronic
articles but also cover the AIS “basket of eight” journals, additionally IS journals, the
most relevant business administration, e-government and other administrative science
journals. In the extent of this literature review, books, conference proceedings, and other
research articles have also been taken into consideration. The search was restricted with
regard to the year of publication in that only the literature between 1990 and 2011 was
included.
The results of the first stage screening the literature search delivered a large collection of
studies with more than 4300 publications. In the second step, we determined the relevant
studies through a rough examination of titles and where necessary abstracts on account
of the conformity to the context. After this step, our sample had 160 publications. In the
next step of the evaluation process, we selected publications that focus on the evaluation
methods and according to the following criteria: Originality and innovativeness, i.e., the
studies must introduce or describe new and concrete approaches, methods, procedures;
economical attitude/view, i.e., the introduced approaches must have been derived from a
business administrational point of view; and conformity to e-Government, i.e., the
methods must be applicable for measuring the cost effectiveness of IT investments
particularly in e-Government. According to these criteria, we identified 34 articles
relevant at the first glance. However, after a closer examination, we eliminated 9 more
articles since they did not include any new models especially built to be used in the
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assessment of e-government investments. As a result of this filtering process, we have
chosen 25 articles at the last phase and analyzed them regarding the evaluation methods
used for e-government investments.

4 Results
Table 1 illustrates the determined evaluation approaches with respect to their source, a
short description, and the main characteristics.
Method
EFQM
(European Foundation
for Quality
Management)
3P Value

Description

Source

The model describes a non-prescriptive management framework for self-assessment to
improve and understand the complex cause and effect relationship in an organization. It is
[Sc03]
based on nine criteria, five as enablers that cover what an organization does and four as
results reflecting what an organization achieves.
3P Value proposes a model to evaluate the value of mobile government applications and
[Sc07]
services through three perspectives, namely Prime Value, Pleasure Value, Post Value.

SCM
SCM is a method for defining and quantifying administrative burdens for businesses [Ne10]
(Standard Cost Model) imposed by regulation.
[Cr08]
WiBe
(Wirtschaftlichkeits
Betrachtung)
eGov Signposts
PRM
(Performance
Reference Model)
BEGIX
(Balanced
Egovernment Index)
VMM
(Value Measuring
Methodology)
MAREVA
(Method of Analysis
and Value
Enhancement)
eGEP
(E-Gov Economics
Project)
CAF
(Common Assessment
Framework)
eGov Rechner
Utilitas
(Utility Assessment
Model)

MONITOR

This framework widens the traditional project considerations and provides solid statements
by combining the monetary evaluation aspect with the qualitative criteria. The criteria are
mainly grouped in four modules: Cost & Benefit Parameters, Time Urgency for
Replacement, Qualitative and Strategic Importance, External Impact on other institutions.
This model of Danish government proposes a general guideline to follow in form of five
signposts, instead of setting blunt targets. Two of these signposts involve external outcomes
to the public and the rest are internal.
This model focuses on for main measurement areas of IT Investments, which are Mission
and Business Results, Customer Results, Processes and Activities, Technology. It also
identifies different measurement categories and indicators for each measurement area.
This scorecard system incorporates a well-balanced set of indicators around benefits,
efficiency, participation, transparency and change management. It enables a total and
detailed evaluation of cost effectiveness of concrete projects through 49 criteria.
This model proposes a scalable approach for estimating and analyzing value, risk and cost
of electronic services and evaluating the relationship among them. It identifies five value
factors for analyzing the value created from IT services, namely Customer Value, Public
Value, Government Operational Value, Government Financial Value, Strategic Value.

[Rö10]
[La05]
[Cr08]
[Da06]
[Be02]
[Gr03]
[Da06]
[HV10]

It defines a value analysis based on 5 components, which are Profitability for State,
[Cr08]
Necessity, Risk Control, Internal Benefits of Public Domain, External Considerations for
[Vo09]
Users. Additionally, it considers different risk categories.
This model was developed as a general measurement framework rooted in pre-existing
measurement methods already in use in different countries such as Signposts of Denmark,
Mareva of France, WiBe of Germany, Monitor of Holland. It was built around three value
drivers of efficiency, democracy and effectiveness.
This model has been developed in cooperation of EU ministers responsible for public
administration. It provides a self-assessment framework using quality management
techniques to improve performance.
This model is based upon political, social and economic dimensions which are oriented to
administrative and user perspectives. It contains out of four modules: Process Designer,
Process Calculator, Qualitative Benefit Measurement, eGov Screener.
A Swiss model based on a catalogue of questions. According to a certain weighting given
to each answer, the questions are assessed in order to identify the qualitative benefit and
cost effectiveness and to map them on a matrix. The key benefits of a project are grouped
under five categories: Modernization/Image, Cost Savings, Quality Improvement, Process
Optimization, Fulfillment of Legal and Organizational Requirements.
This approach examines the value of eGovernment investments through interviewing the
public and private people so that making use of services is analyzed and consequently
contentment level of users are documented. Since contentment of the services has a direct
impact on investment decisions.
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[Cr08]
[AW07]
[BS10]
[Sc03]
[Fr07]
[Sc07]
[Ne10]
[Lö10]

[Ne10]

Table 1: Existing Evaluation Models

In order to make a decision for an IT investment in e-government that is cost effective
the following dimensions have to take into account [WK05]: multi-perspective, i.e., an
integrated consideration of perspectives of all the stakeholders involved in the process
like citizens, business, government etc.; decision assistant, i.e., the convenience in
helping to take an investment decision, designation of concrete numbers and measures to
estimate the cost effectiveness; multi-dimensional, i.e., taking all dimensions like costs,
benefits, quality, and strategy, urgency, flexibility into account and consequently equally
consideration of quality dimensions with the monetary measures; and formative
Character, i.e., determining if derivation of constructive hints for improving the
evaluated project is feasible. Based on these criteria, we evaluated and compared the
different approaches. Table 2 illustrates our results.
EFQM
3P Value
SCM
WiBe
eGov Signposts
PRM
BEGIX
VMM
MAREVA
eGEP
CAF
eGov Rechner
Utilitas
MONITOR

Multi-perspective

Decision asistant

√

√
√

√
√

√
√
√
√
√

Multi-dimensional

√

√

√

√
√
√
√
√
√
√
√
√

√
√
√
√
√

Formative
√
√

√
√
√
√
√
√

Table 2: Further Analysis and Comparison of Methods

The 3P Value Method is particularly developed for mobile government applications and
focuses only on user/citizen perspective. Therefore, it is not convenient as a general
comprehensive approach. Likewise, SCM is also not a sufficient method to be in use for
a complete evaluation since it involves only quantitative aspects focusing on measuring
the financial and administrative costs. The main strength of PRM is its measurement
indicators which help to reduce uncertainty for project managers and key decision
makers. On the other hand, VMM provides a clear framework for making tradeoffs
among different alternatives and striving to optimize value, minimize cost, and diminish
risk by addressing people, technology and processes. As being suggested as a reference
model in Germany, WiBe defines acceptance rules of the proposed projects based on
certain focus areas. However, the prioritization mechanism does not seem to be effective
since it is based on a threshold system. If at least one value dimension reaches a given
threshold, the investment can be considered for funding, without analyzing the other
factors. Moreover, the French model MAREVA does not provide a clear management
for portfolio management although it fulfills all the requirements and necessary criteria
of an evaluation method. But it is especially a powerful and innovative approach for
defining the value of a project by integrating return on investment, public sector issues
around productivity, impacts on citizens and public servants an organization’s
complexity, and the necessity of the project. It is also easy to use even without training
and enables better project management through early identification of risks [Cr08].
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The model CAF proposes a total quality management tool and looks at the organization
from different angles at the same time, bringing a holistic approach to organization
performance analysis. What is highly appreciated in the CAF implementation is the
involvement of staff, enabling them to discuss the state of affairs of the organization and
the options for the future. On the other hand, Utilitas is a relatively new method from
2009 that has been applied to evaluate 45 e-government solutions in 2010 and has
received positive feedback [Lö10]. A close inspection of Table 2 shows that only two
models seem to satisfy all the criteria for an ideal and complete evaluating model: eGEP
and MAREVA. The economical aspect of e-government, enforcing a high focus on
monetary measures can turn out to be a trap, causing a concentration on quantitative
measures. However, the ideal model should provide a combination of qualitative and
quantitative indicators. At this point, eGEP seems to be the appropriate answer, which
tries to balance quantitative and qualitative metrics, with relative importance in
percentage terms and with possible sources of collection, such as administrative records
for personnel costs, input and output volumes.
After a close investigation of the introduced models, it is noticeable that country specific
priorities, strategies and specialties play an important role in the determination of
development and implementation criteria of e-government investments. They sometimes
widely differentiate among countries so that different evaluation models have been
developed and adapted specifically in order to meet these criteria which make it difficult
to agree upon an overall acceptable and efficient evaluation methodology. The efforts
and studies of European Commission in this field have resulted in the formation of the
eGEP method that aims to combine the best practices of particular methods used in
Europe. However, the adoption of the eGEP framework in EU member states has been
somewhat disappointing. Countries have raised concerns of comparability and
feasibility. It is believed that few indicators are comparable across countries and that it is
not always feasible to collect data [Cr08]. As a result, it is important to identify precisely
the purpose and direction of the investment at the beginning and the country/region
specific characteristics while determining the appropriate evaluation model.

5 Implications for Future Research and Practice
According to [Ir05], many e-government decisions are political and the evaluation is
always subjective because of the political culture, irrational decision making processes,
and irrelevance of economic metrics in the public sector domain. However, a recent
study about e-government [PS10] illustrates a new trend of change towards service
oriented interaction between government and society and program management, also
meaning improving the user experience and changing the paradigm of service provision
from an administration centric perspective to a customer centric perspective. Although
the word “customer” is not always deemed to be a suitable connotation in a public
service context, it does embody elements that are worth considering by governments.
User experience takes into consideration the channel preferences of users, the specific
needs of users, simple procedures and short service delivery timeframes [Lö10]. As a
result, the evaluation methods that give a higher priority and importance to user needs
and satisfaction are more likely to be preferred in the near future.
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Originating from the analysis of the existing approaches we derived the following
implications for future research: (1) the evaluation model should integrate related risks
with the handling alternatives in the evaluation method; (2) the evaluation model should
be flexible, customizable and adaptable to the specific conditions according to the
hierarchical (from local to global) and maturity level of the governmental organization
unit that executes the investment and to the requirements, characteristics, and context of
the target region; (3) the precision of the evaluation model depends on the degree of its
multidimensionality – the model should integrate and evaluate as many dimensions as
possible; (4) the evaluation model should give a higher weight and priority to citizen
perspective, needs, satisfaction, and trust in the evaluation process while embracing all
perspectives.

6 Conclusion
Within the scope of this paper, the various methods used to evaluate cost effectiveness of
e-government investments have been briefly described, examined, and compared in
order to identify limitations, strengths and weaknesses. Afterwards, the main concepts
and important criteria derived from the analysis and comparison process have been given
in order to guide future researches and close the breach in this area. This paper has
revealed the accumulated knowledge of a collection of literature regarding the methods
used in the evaluation of IT investments in e-government over the past two decades.
However, there are still many aspects that are not included within the frame of this study
and further investigations are required. The body of work in this field is developing
rapidly with the continual accumulation of knowledge, empirical methods, and insights.
In addition, due to their nature and function, information systems and technologies are
continuously driven by the need to adapt and evolve, causing them not to be rigid over
time, so the evaluation methods used shall not stay rigid and also be improved.
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Abstract: Across the world, businesses and governments are attracted to narratives
of self-regulation and system based monitoring, particularly the ones in which
government agencies reuse business data and risks assessment for supervision purposes. These types of innovations are attractive because theoretically, ‘good’ businesses can benefit from fewer inspections by authorities and authorities can focus
their scarce resources on the ‘risky’ businesses that are not in control of their processes. However, there are few academic accounts of such innovations. To this
end, this article explores the barriers and stepping-stones for the cultivation of system based monitoring in a public-private setting. We employ a reflexive interactive
design approach and show its application in an on-going international project with
businesses and government authorities. Findings indicate that a collaborative reflection on the structure of the current issues contributes to opening up both the
problem and solution space, and how this opening up is funnelled down to stepping
stones for system based monitoring. Our research extends and complements existing literature on public-private collaboration and contributes new knowledge about
an alternative form of cultivating innovations trough business-government interactions.

1 Introduction
Government agencies such as customs fulfil important tasks in international supply
chains. Amongst the many tasks, society expects that such ‘supervision authorities’ keep
dangerous goods outside the borders, monitor that business are compliant with existing
laws and collect taxes accordingly. These agencies are however subject to conflicting
developments. On the one hand they are confronted with increasing trade and information volumes that need to be compliant with stricter laws and regulations (e.g. SOX,
European regulations). On the other hand, the current economic conditions force such
agencies to cut back on cost (e.g. on staff and equipment) and operate more efficiently.
Looking for ways to ‘do more tasks with fewer resources’, policy makers are attracted to
innovative concepts such as system based monitoring and piggybacking [Ta01]. Piggybacking refers to the notion that government agencies can optimally re-use supply chain

35

data for governmental purposes [Ba02]. In general, these concepts aim to use the quality
provided trough self-regulation of large-scale businesses with high-risk processes for the
purpose of customizing supervision and improving compliance by assessing their (regulatory) compliance management system.
While there is a steadily growing body of research that examines the concept of system
based monitoring [e.g., Ta01, Hu03, YB04], barriers and stepping stones for the cultivation of system based monitoring in an international public-private setting are yet to be
identified. An on-going international research project called CASSANDRA provided to
opportunity to investigate this. The aim of the paper is to contribute with experiences
and accumulated knowledge to the area of cultivating system based monitoring in a public-private setting. First, we introduce key concepts in section two. In section three, we
describe CASSANDRA experiences in cultivating system-based monitoring. In section
four we describe our business-government interaction (BGI) approach and the results
from a first workshop in which this approach was applied. The final section discusses
implications and conclusions of the research.

2 Background: public and private perspectives on system assessments
In many traditional regulatory regimes, the inspection authority verifies whether or not
output (for example actual contents of a container) meets the corresponding declaration
and is compliant to legal standards. This way of supervision is aimed at assessing the
output and only results into actions of the company to end the violation. Contemporary
supervision/inspection regimes are typically characterised by the use of a broader repertoire of instruments incorporating voluntary agreements, trading schemes, environmental
management systems and taxes used in place of, or in concert with, the traditional regulatory model (authorise, check, enforce) (see, for example [HRB05]). Such regimes are
characterised by aligning business risk approaches to societal risks. Since risks assessment play a pivotal role, contemporary approaches are often classified as risk-based
regulation approaches [Ro06].
At its simplest, risk-based regulation can be considered as distributing resources in proportion to risks to a specific community/industry (such as international trade, safety or
environmental risks), considering both the impacts themselves and the likelihood that
they happen, in order to establish appropriate levels of control [Ro06]. Specific activities
include objective and standard-setting, compliance assessment and, where appropriate,
enforcement. Such strategies are argued to offer a rational method for improving regulatory efficiency by offering ‘targeted’ and ‘proportionate’ interventions that maximise the
benefits of regulation, whilst ensuring that the burden on the regulated community is
commensurate with the risks posed.
Within the class of risk based regulation approaches, system based supervision has
gained much attention, particularly in global supply chains [Ta01, Ru06, Ba08]. This is
considered as a modern approach of the way that government authorities (i.e., customs,
tax and other inspection agencies) conduct supervision by inspecting internal control
mechanisms of a company rather than physically inspecting the goods that are imported
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or exported by the company. Audit methodologies can be used to assess a company’s
level of internal control regarding regulatory compliance and risk management. This
inspection approach is expected to be less burdensome for businesses and more effective
and efficient for inspection agencies. System based supervision in global supply chains
rests upon the piggybacking concept [Kl09], of which we identify two types. In ‘data
piggybacking’, business data are re-used for government control purposes [Ta01]. For
example, commercial data (e.g. invoice, purchase) from businesses can be re-used by
governmental actors for government control purposes like risk assessment, customs
clearance, and other inspection agencies. As these data come are vital to the operations
of businesses themselves, they are typically more accurate than data that is filed in customs declaration by intermediaries. In ‘system piggy-backing’, existing internal control
systems of companies are re-used for government control purposes, both as implemented
in the business information systems themselves, and in a broader sense, the control
mechanisms that companies already apply for their own risk management and compliance purposes [Ve10].
2.1 The government perspective
Government agencies frequently find that they have more to do, and more issues to respond to, than time or resources allow [BB11]. Consequently, many governments and
regulators are now developing risk-based regulatory strategies as frameworks for the
management of their resources and their reputations [Wi12, Oe13, Ma14]. Often, these
include sets of strategies that involve the targeting of enforcement resources on the basis
of assessments of the risks that a regulated businesses poses to the regulator’s objectives.
In the context of regulating international trade, government authorities such as customs
and tax have explicitly shown interest in system based monitoring for conducting supervision by inspecting internal control mechanisms of a company rather than physically
inspecting the goods that are imported or exported by the company [Ta01, Kl09]. The
reuse of internal control mechanisms for government control purposes in system piggybacking means that government inspection agencies (e.g. customs, product and food
safety) assess the internal control systems that businesses have in place for controlling
their supply chains, and can reduce the physical inspection of the goods. Typically, these
internal controls systems are implemented in enterprise information systems of the company. Similar to data piggy-backing, this system piggy backing re-uses the control
mechanisms used for business purposes. From government, this requires that the assessor needs to identify which internal controls companies actually have, and assess to what
extent these fulfil the requirements of the inspection agencies. Such an approach may
support a reduction of the administrative burden of companies involved in international
trade.
2.2 The business perspective
Outsourcing, consolidating cargo and multi-modal transport chains have complicated the
organization and optimization of logistics and have put additional challenges to managing information and data in these logistics chains. In addition, the information system in
international logistics is much influenced by its own legacy. Results of these complica-
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tions can easily be found: carriers and importers are being asked to make legal declarations about goods they have never seen, documents containing crucial information can
lag days behind the goods, and these documents contain information that obscure the
true values, such as the identity of the real seller or buyer [He15].
Businesses are generally aware of the increased need for higher efficiency, compliance
and security in the global supply chain. This is often reflected in the management control
systems installed by companies that focus on optimizing operational aspects of business
like performance, quality, safety and the environment. These leading businesses have the
potential to ensure compliance with legal requirements in their own organization and
contacts (the so-called compliance management). This potential is seldom or not used by
authorities, in part because the existing standards for management control systems are
not specifically aimed at securing compliance with regulatory requirements but rather at
reaching better quality or environmental goals (e.g. ISO 9001 and ISO 14001). A key
question then is why businesses have not aligned or coupled up their systems and data
sets are not being reused to reduce administrative burdens and to prevent mistakes
caused be re-keying the same information over and over again? This can be partly due to
that electronic linkages between businesses add (perceived) vulnerabilities and potentially change the relationship structure of the network of parties involved in a specific chain
[Kl16]. Lack of transparency can thus be caused because of commercial protectionism or
the fear of increased liability risks.
At the same time, international regulations such as the Sarbanes-Oxley Act of 2002 and
the call for greater corporate compliance and accountability require companies to
demonstrate that risk is managed in a way which effectively supports the delivery of
business objectives. Those companies need to explain that the relevant processes are “in
control” and that their financial statements are reliable. Many companies with “in control
statements” make use of the COSO Enterprise Risk Management methodology. Responsible companies have implemented extensive mechanisms to control their own supply
chains for commercial goods as well as aligning their compliance procedures with those
required by government, including customs and tax. Companies translate and adopt the
general COSO framework into a specific risk and compliance framework. They monitor
the system of internal control to ensure that all components continue to operate effectively and that weaknesses are communicated in a timely fashion to those responsible and
that corrective action is taken.
2.3 Aligning the perspectives
When considering the aforementioned perspectives of government authorities and businesses, it becomes clear that they are not entirely congruent – alignment is necessary.
Alignment refers to the identification of the overlapping risks, controls and data sharing.
An important prerequisite for system based monitoring is a shared understanding of
risks, controls and data sharing. This means that all dimensions of business operations
should be based on a transparent and reliable assessment and treatment of risks. The
assessment of risks depends to a large extent on the availability of timely, reliable and
complete information. In order to cultivate system based monitoring in practice, busi-
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nesses and government agencies need to interact in a guided setting. However, path dependencies and lock-ins will favour incremental changes rather than system innovations.
Stakeholders are also cautious, as the deployment of solutions will likely extend beyond
the confines of a single organization, influencing trading relationships, networks of organizations in a value chain, and even whole industries. Moreover, initiating informal
meetings between government and businesses is difficult as they easily end up in a ‘negotiation’ mode that hampers in-depth exploration of barriers and stepping-stones. Indepth explorations are necessary for the further substantiation and realization of innovations in a public-private context, especially internationally.

3 Experiences from an innovation project
Co-funded by the European Union, the CASSANDRA project (www.cassandraproject.eu) mirrors the characteristics of a public-private setting in which businesses and
government agencies work together on developing and testing innovations for mutual
problems. Improving supply chain visibility is one of the top priorities. For this purpose,
several building blocks (innovations) require substantiation. Building blocks include
information infrastructures dubbed data pipelines and piggybacking. For the piggybacking principle to work it is also important to have interactions between businesses
and government on a strategic and tactical level.
An important assumption in the project is that the use of data by companies for risk assessment and operational efficiency in their supply chain is an important signal for the
quality of that data. This quality is a prerequisite for government agencies to (re-)use this
data for their own risk assessment and inspection purposes. As part of the project, the
organizational arrangements and consequences of this assumption developed and tested
through a business-government interaction approach. Key to this approach is an alignment of the common acquisition of data by business and government and how this data
may be used for risk and control purposes by businesses and government. Business and
government need to find common ground in which data elements, control systems and
certifications are useable for piggy-backing as part of a system based approach. Furthermore, they need to establish what the consequences are for being in-control, at either
the level of an individual organization, or of the entire supply chain. Therefore, our approach focused on facilitating interactions between key businesses and government representatives: a business government interaction (BGI) approach.

4 Findings from a Business Government Interaction workshop
As discussed in the previous section, we needed an approach that helps increase the
chance of structural change in existing systems, necessary to solve a number of data
sharing issues at the same time. For this purpose, we considered system-engineering
literature on reflexive interactive design (RID) [GS17, FY18]. RID is an approach aimed
at the collective realisation of system innovations in complex and value-laden contexts.
The approach is rooted in various sources in innovation and political science [Sc19,
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KLR20]. The interaction between business and government (supervision) perspectives
helps circumventing substantive value bias (i.e., specific values implicitly transform to
technological instruments, which blocks structural reorientation). Following the reflexive
design philosophy, we planned multiple workshops. Through moderation each workshop
aims at redesign, in order to reduce the number of trade-offs between seemingly conflicting needs, of the number of system failures that have been built up during years.
The steps in the workshop include: 1) identifying which data is important from the perspective of each of the key stakeholders (government and businesses), 2) establishing
requirements on how these data elements can be improved and made better fit-forpurpose (e.g. better sources, digitization), 3) finding overlap in business and supervision
requirements, 4) assessing the degree of business control, and 5) identifying benefits of
enhanced data and interactions (e.g. data sharing benefits, supervision benefits).
The intended outcome should be understood neither as value consensus nor as a mere
`tit-for-tat' compromise, but rather as congruency: a course of action on the way supply
chain visibility in a specific trade lane should proceed, that makes sense for each of the
actors involved. A first workshop was organized in March 2013. This workshop was
focused on a trade lane from Asia to Europe. The workshop included a full day (approximately 8 hours) of discussions between representatives the Customs, Tax and a large
freight forwarder. The discussions were facilitated by a moderator (researcher) and were
transcribed. Table 1 outlines the key findings from this workshop.
Table 1: Overview of workshop findings
Aspect

Barrier

Solution
stones

Compliancy

Unclear relation between
business compliancy and
supervision regime

Business aim: we are compliant to
law and regulation

Many authorities still hold
on to the principle: “trust is
good, control is better.” This
principle, however, does not
do justice to companies that
are doing their best to
achieve compliance.

Showcases are needed that
demonstrate that a shift to the
principle: “confidence whenever
possible” delivers promising re-‐
sults.

High

Businesses and government
agencies are struggling to
find efficient and effective
means to ensure full supply
chain control and security,
minimizing supply chain risk.

Co-‐development and adoption of a
common
risks
management
framework (e.g., based on COSO
ERM), including risk-‐based regula-‐
tions and risk-‐based supervision
procedures.

High

Risks manage-‐
ment

space

and

stepping

Agree-‐
ment level
High

Customs aim: maximum support
to help businesses demonstrate
compliancy and explore options to
adapt inspections/interactions to
level of control of organizations
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Data integrity
in the supply
chain

Individual businesses work
with low quality data

Implementation of IT controls such
as segregation of duties and flag-‐
ging

Medium

Supervision
regime

Interference by customs in
supply chains with high risks
products is perceived as ‘too
high’ by businesses. Euro-‐
pean law however restricts
possibilities for fewer in-‐
spections

Policy paper, lobbying, demonstra-‐
tion trough living labs

Low

Internal control

Authorities do not provide
direct incentives for busi-‐
nesses to invest in their
internal control

Businesses need to explore inter-‐
nal/supply chain benefits more
thoroughly. Examples include
better data quality (e.g. avoid re-‐
entry of information in different
systems)

Medium

5 Conclusions and future research
The workshop helped participants to understand that various disciplines, ranging from
supply chain operations and strategic risks management to supervisions and monitoring,
have inadvertently erected domain-specific boundaries while employing similar underlying practices. Furthermore, the workshop revealed that institutionally and technologically embedded assumptions, norms, knowledge claims, distinctions, roles and processes
that are normally taken for granted must now be critically scrutinised.
This research shows that the cultivation of system based monitoring in an international
public-private collaboration setting requires a systematic exploration of how the companies assure measures for handling risks (e.g., detecting dangerous goods, protecting the
environment). For this purpose, a more professional relationship between the supervising
authority and the regulated company needs to be nurtured. With the BGI approach, researchers can independently stimulate this relationship, allowing companies to ‘open up’
and authorities (acting as experts) to inspire companies to improve their risk management and compliance. As a result, several barriers and stepping-stones were identified.
In the context of the project, the barriers and stepping-stones will be the foundation for a
policy paper that will be presented to the European Commission. In the context of
EGOV research, the paper paves a road for research focusing on the cultivation and innovations in an international public-private arena. One of the eminent avenues for further research is the identification of preconditions for system based monitoring in specific sectors. Since more BGI workshops are planned in April 2013, we anticipate that we
can share some concept preconditions during the conference.
Acknowledgements. This paper results from the CASSANDRA project, which is supported by
funding from the 7th Framework Programme of the European Commission (FP7; SEC-2010.3.2-1)
under grant agreement no. 261795. Ideas and opinions expressed by the authors do not necessarily
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Abstract. This paper analyses the results of several years of benchmarking of
public online services in Norway. We compare these data, which are showing
significant differences in measured quality between small and larger
municipalities, with results from a comprehensive survey measuring citizens’
satisfaction with public services. Finding that these observed differences are not
supported by the user survey, we have to ask: whose quality are we really
measuring? Many evaluation systems rely on similar heuristic methods, e.g. the
EU’s eGovernment benchmark 2012 framework, while the Danish benchmarking
system has a different approach. The paper argues for a multi-dimensional
approach to evaluation of public websites and gives some suggestions for this.

Keywords: Quality, Heuristics, Benchmarking, Evaluation, eGovernment

1 Introduction
Given the high priority of digital public service provision, their quality in general is
important. Evaluating digital services is thus of crucial importance to assure that the
overall goals have been reached. Several benchmarking systems have been applied;
many of them are of great importance. Most notably, the EU’s eGovernment
Benchmark 2012 [Ca12] is an important tool for evaluating the effect of EU
initiatives and the different national ICT polities. However, critics have also argued
that the EU benchmarking system needs a thorough rework [Gr10]. Schellong [Sc09]
in his evaluation of the EU’s eGovernment benchmarking system, points to several
troubling issues and suggests a number of improvements.
Norway is among the countries with a long history of evaluating public websites,
which has been carried out annually since then 2001. The Norwegian framework is
built on a set of general indicators common for all websites, using expert based
heuristics, and there have been relatively small changes during the last 10 years. This
framework is partly in line with the EU benchmarking system, but different from e.g.
the Danish benchmarking system where domain specific indicators are used [Vi02].
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Bannister [Ba07] points to several problems with benchmarking in general: Firstly,
any ranking system needs a final single scale and the ability to compute a score on
that scale. Secondly, if what one is ranking a concept or a mental state (e.g. attitude)
rather than something concrete, it becomes necessary to use. psychometric type tools.
Bannister emphasizes that the answers to these question will vary with the context.
This paper compares the results from the Norwegian evaluations of public websites
with a comprehensive citizen survey and finds that there are diverging conceptions of
quality. Such findings provides arguments for asking whether the quality criteria’s
formulated in the Norwegian evaluations, and partly included in the EU eGovernment
benchmarking, reflect a different conception of quality than the one that is perceived
by the end users. Heuristic based evaluation systems for public websites are necessary
to raise the awareness of common design principles, but may not be sufficient to
assure quality to the end users. On the other hand, Denmark uses a combination of
automated and manually assessed indicators [Dig12], and in addition a short user
survey
Our main research question is accordingly: What quality is measured in the various
benchmarking systems and for whom are we evaluating?
Furthermore, developing benchmarking systems must be according to some overall
objective. A sub-question is thus: Are the objectives of evaluations compatible, and
are the methods used adequate?
Brief on our research approach: This work is based on an inductive approach, in
which we use data from various benchmarks and evaluations: i) the Norwegian
evaluation of public web sites from 2007 to 2011 [Dif12], ii) a survey among users of
Norwegian public services from 2009/2010 [Dif10]. Furthermore, we have carried out
a limited literature review based on relevant literature from the eGovernment
Reference Library (EGRL). The insights gained from these results are used as
reference when analysing the criteria used the Danish “Bedst på nettet” [Dig12] and
the EU’s benchmarking system [Ca12]. Through these comparisons, we suggest some
guidelines for developing more adequate frameworks for measuring quality of
information and public e-services. Our focus is on the quality of available online
services, and not on the broader issue such as benchmarking capabilities of
eGovernment across nations.
The structure of the paper is as follows. In chapter 2 we discuss the quality concept as
well as different heuristic models for evaluations. In chapter 3 we analyse the results
from the Norwegian quality evaluations, fuelling our question of whose quality we are
measuring. Chapter 4 conclude by suggesting a broader approach to quality
assessment of eGovernment online services.

2 Can We Measure Quality?
Few words have been more used and misused than quality. Public as well as private
companies emphasize the importance of increased quality of services, but very often
they fail to define what quality means. Some definitions can illustrate this:
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a system’s capability to satisfy needs, expectations and requests [DM93]
the proportion between expected and experienced yield of a system
[BO95]:

These definitions emphasize different aspects of quality. The first one looks at
measuring the difference between what is specified and what is measured or
registered through ‘objective’ criteria while the other is based on experienced
properties, that is, ‘a subjective evaluation from the individual user concerned’.
ISO-8402 of the ISO-9000 standard is guidelines for quality management and quality
assurance and uses this definition of quality: “Quality is defined as the total sum of
properties a unit carries and that concerns its ability to satisfy explicitly expressed or
implied needs”.
Dahlbom and Mathiassen [DM93] held that quality is then often measured and
analysed into a number of factors, such as correctness, reliability, efficiency, integrity,
usability, flexibility, interoperability, portability etc. Each of these factors as more or
less explicitly defined in order to give a precise meaning of the term used. However
some of these factors may contradict each other [9, p140].
In general, we may use two different forms of evaluation, one based on metrics,
measuring objective measurable attributes (criteria), and one based on perceived
quality. This is rather depending on competence and individual judgement, which
may also include aesthetic factor (e.g. how a webpage looks), and symbolic aspects as
part of the overall quality; Symbolism has to do with its social use, e.g. as a mean for
communicating the culture of an organisation. In this respect, understanding quality
must also include cultural aspects and even a political dimension (interests and
power), which is about why we evaluate and how the results will be used.
Accordingly, quality criteria must conform to the overall goals, and furthermore the
needs of important user groups and other stakeholders.
2.1 Heuristic Models for Measuring Quality
Measuring quality of websites does often rely on using heuristic methods, which have
become the most used approach for expert-oriented evaluations [DJL10]. Kahneman
[Ka11] offers this definition of heuristics: “A simple procedure that helps find
adequate, though often imperfect, answers to difficult questions”. A more practical
definition concerning the use in website evaluations is “all the sets of process guides,
principles, criteria, tips and tricks, and guidelines that are available to support web
designer” [JG00]. It should be added that in the on-going process of developing and
broadening the scope of public website evaluation the focus has shifted from almost
solely assessing usability issues to add more and more governmental issues such as
the level of digital service provisions.
The heuristic method for evaluating website quality was developed by Nielsen and
Molich in the early 1990s [Ni94]. In a heuristic evaluation, one or more experts check
a given website using a predefined set of evaluation criteria, the heuristics [DJL10].
The heuristics developed by Nielsen and Molich were primarily aimed at evaluating
user interfaces, and consist of ten basic principles derived from studies of problems
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found in dealing with user interfaces. However, although the heuristic model
involving an expert evaluation is much used, we do not know very much about how
heuristics function [DJL10]. Donker-Kuijer et. al. [DJL10] analysed five eGovernment heuristics with respect to a) context of use, (b) the information they
cover, (c) their validity, and (d) their presentation format (ibid). Their conclusions
were that the government heuristics are very complex documents difficult for (end)
users to read and comprehend. Also information about the foundations of the
heuristics is often missing making it difficult to judge the quality of the heuristics.
Compliance with the heuristics is also in many cases difficult to check because it
requires an extensive amount of automated and (manual) expert evaluation
techniques. All in all the authors seriously doubt if the examined heuristics aid the
experts in their work. De Jong and van der Geest [JG00] thus distinguish between
these four foundations for heuristics:

1.
2.
3.
4.

Standards-based heuristics
Theory-based heuristics
Research-based heuristics
Practitioners’ heuristics

Heuristic models have their weaknesses and limitations, but for large scale screening
of website quality there are hardly any alternatives. For measuring the usability
aspects there are methods like user testing. In his book Usability Engineering [Ni93]
Jakob Nielsen discusses the usability of a system and refers to concepts like user
friendliness, usability and usefulness which can all be viewed as different dimensions
of system acceptability. One of his main arguments is that different categories of
users, different user situations and individually different preferences make usability
testing difficult. He points to three main dimensions:
 experience with computers and relevant computer systems in general
 experience with the actual system (novice – expert)
 knowledge and competence in the actual domain where the system is used
The heuristic methods are especially suited for evaluating usability. Nielsen [Ni93]
has formulated 10 heuristic principles for usability, derived from the usability
properties listed above. Nielsen points to problems with user testing in general where
the results will differ because of different user categories as mentioned above. We
agree with Nielsen that user tests should take into account all the three dimensions.
2.2 Using Heuristics when Measuring Quality of Public Services
Norway has been evaluating public websites since 2001 and the number has risen
from around 500 to more than 700, of which approximately 430 are municipality sites
and the rest various governmental agencies’ websites. This work is based on the
following definition of quality: “The quality of websites in this project is defined as
that public information and services on the Internet must meet a predefined standard
or level that can satisfy some central user needs”.[JO04]
The central guidelines for the development of quality assessment indicators are:





the Governmental ICT policy [Mi12]
Relevant laws, regulations and principles for public administration
Widely accepted standards and guidelines on the web (= heuristics),
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formulated by the W3C, especially their recommendations for web
accessibility, expressed through the recent Web Content Accessibility 2.0
Guidelines (WCAG) [W08].

The overall structure of quality indicators has been based on these three dimensions:
i) Accessibility, ii) Usability, iii) Useful services.
Similarly, the Danish benchmarking system (Bedst paa nettet) started out in 2001 as
an expert evaluation based on a mainly heuristic set of criteria. Gradually it has
shifted the focus to the citizens with the introduction of user surveys, after having
tried both sector specific criteria sets and self-evaluations. The 2012 benchmarking
consist of an accessibility evaluation, Webtjek, which is a combination of automated
and manually assessed indicators [Dig12]. In addition to the screening it also consists
of a user survey of eight questions which all municipalities and governmental
agencies must carry out in order to participate in the contest.
EU’s benchmarking system has been a cornerstone of the Commission’s ”open
method of coordination” since the Lisbon meeting introducing the first eEurope plan
[Sc09]. It has been regarded a success due to its influence on the eGovernment
progress and polities in the EU. However, it has also been criticized for being too
focused on the supply side of eGovernment and not really user oriented. The “Insight
Report” [Se12] presents the findings of the 2012 eGovernment survey. The
framework for this survey is rather complex and include three main areas: i) A
demand-side citizen view of public services, ii) Three life-event assessments of very
relevant customer experiences, iii) Assessment of five key technology enablers, the
foundations on which services can be delivered in a more consistent manner. In each
country two mystery shoppers assessed these life events against seven criteria.
In the demand-side citizen survey 28,000 internet-using citizens where asked 27
questions about 19 common citizen services. These questions includes eGovernment
use and channel preferences, furthermore barriers, eGovernment satisfaction: and
finally fulfillment and benefits: reasons for using eGovernment services and
indicating whether governments are able to meet expectations citizens do have. It
cannot be questioned that the results from this survey is very interesting and useful for
the work to improve improving online services, both oat a national and an
international level. However, whether these data should be used for comparison
between countries is questionable, being based on subjective and (volatile) criteria.
2.3 Assessment and Benchmarking of e-Government Initiatives
Benchmarking of governmental websites and national e-government initiatives has
been conducted in a number of years. There are several well-established surveys on egovernment e.g. CapGemini [19], United Nations [UN08], and West [UN08]. These
surveys employ different assessment models for e-readiness, digital divide and other
relevant factors, leading to varying conclusions on the global state of e-government.
The grounds for these efforts are well illustrated by a statement from the EU report
[We08]:
“The ministerial declaration on the eGovernment conference, together with
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benchmarking survey should give political momentum to the development of online
public services and to the identification of the needs for these services at panEuropean level. This will have to be complemented by a focus on back-office reorganization, the creation electronic marketplaces for public procurement and
investment in new equipment in administration”.
Although eGovernment benchmarks are derived from political goals and decisions,
their results generate in many cases political discussions and may lead to new political
decisions. In itself it is not a problem; that is what benchmarking systems are
developed for, but if the results are not comparable, it can be a serious problem.
Schellong [Sc09] shows that the rankings in three major eGovernment benchmarks
(EUeGovBe, UN and Brown/Brookings) differ rather remarkable, almost
dramatically. This shows that comparisons of benchmarks e.g. between countries is
not only difficult but often downright wrong, as Schellong [Sc09] and Bannister
[Ba07] warn.

3 Results from the Norwegian Quality Evaluations
Below we present the results from two different studies; (a) the results from the expert
evaluation of public websites 2007 to 2011 [Dif12], and (b) a user survey targeted at
the users of public websites [Dif10].
3.1 Expert Evaluations of Websites 2007 – 2011
The set of indicators used for expert evaluation of public websites in Norway has only
modest changes from 2007 to 2011. The indicators are divided into three subsets, as
listed in the following table. The table also show the number of indicators and the
maximum score in points per subset.
Table 1: Indicator set in 2007 and 2011

Subset
Accessibility
Usability
Useful services
Total

2007
No.
indicators
11
14
7
32

of

Max.
points
27
37
28
92

2011
No.
of
indicators
11
12
10
33

Max.
points
28
30
35
93

The usability indicators are mostly based on the heuristic principles for usability
formulated by Nielsen [Ni93]. The last set of indicators, useful services, looks at the
service provision from a user’s point of view.
The only weighting in the set is in the maximum number of points for each indicator.
The table above shows that useful services have been given priority over accessibility
and especially usability over the period of five years. This reflects the strategy at the
national level where provision of digital services to the citizens has been given an
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increasingly higher priority. The weight on accessibility has remained almost constant
and only usability has lost weight compared to the other subsets.
The following table gives the results for the 2007 and the 2011 evaluations and the
change in percentage points for this period. The municipalities are divided in three
groups after their population: up to 5.000, from 5–20.000, and more than 20.000
people. [LA11]. The labels ‘medium’ and ‘large’ must be seen with respect to the
general size of Norwegian municipalities. Most of them are small by any measures.
Table 2: Total score for municipality websites after size (percentage of max. points)

Municipality group

2007

2011

Small municipalities (< 5 000)
(N = 226 in 2007 and 229 in 2011)
Med. sized munic. (5 000 – 20 000)
(N = 148 in 2007 and 2011)
Large municipalities (> 20 000)
(N = 52 both in 2007 and 2011)
Average, all municipalities

46.6

58.4

Change
(% points)
11.8

50.7

66.1

15.4

58.4

72.0

13.6

49.5

62.7

13.2

Significant differences both between municipality sizes and years (95 % confidence
interval)
The results in the table above show that the large municipalities scored better than
small and medium sized municipalities and they have also had the greatest
improvement the last five years in terms of quality of websites as measured with this
evaluation system. The difference in quality of websites between small, medium
sized, and large municipalities is increasing. Part of this difference can probably be
attributed to the increasing weight put on useful services, which in 2011 counted for
37.6 % of the maximum score in 2011 compared to 30.4 % of the 2007 indicator set.
3.2 Survey among Users of Public Services
Norway also undertakes a comprehensive user survey of public services with 3-4
years intervals. The last published survey is from 2009/2010 and comprises questions
from a range of governmental bodies and municipalities [Dif10]. It is a large survey
with questions from many sectors and services. The survey consisted of two main
parts, where the first part was sent to some 30.000 citizens above 18 years and the
response rate was 42 %. The second part of the service was sent to those of the
respondents of the first part that had some experience with any of the chosen public
services during the latest year. Part two of the survey was sent to 11.135 of the
originally 30.000 citizens, and the response rate was 60 % (ibid.).
Of special relevance for this paper is the question of satisfaction with digital
municipality services grouped after size of municipality. The results from 2009/2010
show that there are no significant difference in satisfaction between citizens from
small municipalities and citizens from larger ones. In services like planning and
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building permissions and care for elderly people, citizens from small municipalities
give higher score than citizens from larger municipalities. But in services like
kindergarten and primary school the result is opposite; citizens from larger
municipalities are more satisfied than citizens from smaller municipalities. All in all
the users’ satisfaction with digital services cannot help us explaining the differences
in quality observed in the expert evaluations of the websites. This could very well be
an example of what Jakob Nielsen calls the first rule of usability: “Don’t listen to the
users, watch them work”1. These results make it necessary to ask: what quality we are
evaluating, and for whom?
3.3 Better Quality for the Users?
The objective for evaluating public websites in Norway as well as in Denmark has
been to stimulate quality improvement. The results from Norway presented above
show that there have been improvements from the evaluation in 2007 to the last
undertaken in 2011, in terms of overall score on the quality indicators. Analysis of the
same evaluation for the first years 2001-2003 also show a significant improvement in
quality [JO04]. Thus, main objective of the evaluation project seems to have been
met.
We cannot assure that this really is an indication of better digital services for the
users. The results from the user survey described above do not confirm these results;
in particular they do not give support for the observed difference in measured quality
between small and large municipalities. So what is virtually measured in the
evaluations of public websites? The problems with the heuristics which the
evaluations is built on, is that they do not necessarily coincide with the genuine user
needs and their behaviour. An important aspect that is missing in the expert
evaluations is their context, as these evaluations are all carried out through expert
testing, which is clearly different from the context of a typical user.
Usability testing would be an obvious response to the problems of the expert-based
heuristics and the context problem. But given the number of websites and the vast,
accumulated amount of information on them, regular usability testing would not be
feasible. Of the three main categories of indicators used in Norwegian evaluations, the
accessibility category is the least difficult to assess given the general and widely used
heuristics derived from W3C’s WCAG work. The more we assess usability and
usefulness of websites, the more difficult it gets because our expert-based heuristics
have difficulties in capturing the needs and the experiences of a real user.

4 Evaluating Public Websites: What Answers Do We Really Get?
Our main research question was “what quality is measured in the various
benchmarking systems and for whom are we evaluating? The discussion above shows
that the various evaluation and benchmarking frameworks that have been used in the
past 10-15 years produce rather different, if not contradicting results in terms of
1

http://www.nngroup.com/articles/first-rule-of-usability-dont-listen-to-users/
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scores and ranking of the different countries. E.g. Schellong [Sc09] shows that the
rankings in three major eGovernment benchmarks differ significantly. At a national
level, both the two different evaluations of public websites in Norway as well the
Danish are not compatible, but they all produce relevant results.
Such differences are not themselves problematic, as they can be attributed to different
approaches (methods): the criteria are not compatible and the samples represent
distinct universes. The first aspect concerns what type of measurement method do we
use (as questionnaires, interviews or heuristics involving users or experts, etc.).
Another is aspect is scope: what is to be measured, which is determined by its
purpose. The third one is scale, which implies limiting the socio-demographic reach
of an evaluation, and what is to be assessed and compared. However, the way such
results are used creates a lot of confusion and often misleading conclusion, when not
taking into consideration the context of the evaluations. In this way they can be a
misleading basis for political priorities.
The other research question was: Are the objectives of the evaluations compatible,
and are the methods used adequate?
Our understanding of quality is closely linked to fulfilling overall goals and
supporting (political) priorities, and has to include various perspectives and
dimensions. However, there is often a lack of a clear connection between the purpose
of an evaluation and what dimension(s) or perspectives that shall be evaluated. This is
illustrated by the multi-functional character of a municipal website: both to serve the
democratic ideals, to mainly focus on service-delivery (customer-orientation) in the
service provisions and as well as to include emphasize the efficiency perspective.
These goals are not necessarily compatible. In that respect, we believe that the last EU
benchmark is an improvement, but it does still create some confusion. Our first
suggestion is thus:
1. The design of evaluation framework should be compatible with the specific goals
and priorities that are defined.
Measuring quality should not rely on one single method or approach, but cover
different perspectives, and include both objective and subjective criteria depending on
the purpose of the measurements. This requires different approaches including formal
methods as measurements based on well-defined metrics along with more heuristic
based evaluations and user testing etc. Important in this work is to design detailed
user scenarios and different user settings in which the website is to be evaluated.
These different perspectives do have important implications for how we define the
quality requirements. This point is illustrated by the EU benchmark framework, based
on a “eGovernment “Progress diamond“ including 4 dimensions: i) Better
eGovernment, ii) Efficient eGovernment processes, iii) Egovernment Building blocks
and iv) eGovernment empowerment. Our second suggestion is then:
2. The selection of quality criteria set should reflect the perspectives that are the
primary target for the evaluations.
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Is standardisation one way to go? We do agree that a “mild standardisation” in the
benchmarking approach (criteria set, methods used, type of heuristics, etc.) can be an
efficient way of help improving the quality of public web sites and it can also be an
efficient instrument to ensure that public bodies follow standards; either formally
approved standards or recommended standards. It presupposes, however, that such
standards as well as the arguments for such standards are widely recognised, which
also imply that the objectives are well defined and accepted.
However, we emphasize that the indicator sets should include more criteria than those
the existing evaluations are based on. We furthermore claim that these evaluations
should be supplemented with other types of testing in order to get a more
comprehensive picture of a web site. The experiences from such testing can then be
used to further develop these indicator sets. Usability tests of a selection of the
evaluated websites would give valuable feedback to the development of indicators.
Surveys among users and those responsible for the work with the websites are also
valuable methods that can give a richer picture and complement the overall quality
issue. It is then important to bring these methods together in a common framework,
and not separating them in different projects and processes as is currently done in
Norway. Our third suggestion is thus:
3. Evaluation or assessment frameworks should combine multiple methods and
techniques, and should be used in ways that allows for learning and knowledge
accumulation within this field.
There is clearly need for more research, e.g. in where different methods of quality
assessment are combined and the effects ultimately measured on real users. There is a
need to combine heuristic methods (expert evaluations), usability tests, and user
surveys to try to find a link between these. Such research should also help inform
practitioners and not least decision-makers (politicians, etc.) about the usefulness as
well as the limitations of various benchmark approaches.
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Abstract: A considerable aspect in improving e-government services is the
development of e-services that satisfy citizen needs in a more efficient way. In
order to provide high quality service adequate service quality assessment models
should be constructed. This article is aimed to propose a methodology for
developing holistic service quality assessment tools with special emphasis on
online information. Consequently, a methodological proposal is constructed (eInfoQual) and it is tested in 5 participant local administrations part of a complex IT
project, generating service innovation ultimately aiming to bring value for citizens.
It usefullness is argued for the two main communities involved, namley
researchers and practitioners.

1 Introduction
The gradually increasing awareness of creating high quality e-government services
delivery inevitably transforms into a call for a conceptual model for its assessment.
Previous research in the field shows the impossibility of a one-size-fits-all approach.
Therefore, the authors of this paper will provide a methdological process to follow when
wanting to develop an e-service quality assessment tool, the subsequent tool and the
results of the assessment. Considerations of the method’s adaptability and universality
are presented with the aim of providing value both for researchers and practitioners.
The umbrella term of E-Government refers to the employment of Information and
Communication Technologies (ICT) in administration for delivering services with the
ultimate aim of generating value for the society. Online public services at all levels of
government are being widely implemented in Europe and worldwide. The focus on
bringing the public services online has shifted the administration towards a user-centric
public services oriented to satisfy citizen and business needs. While citizens should
receive increasingly effective and efficient user-friendly services, public administrations
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should be able to benefit from all facets of IT introduction consequences (cost
advantage, service optimization, organizational change).
Organizations in the public sector have made important investment in ICTs in order to
internally and externally maximize their efficiency, visibility, communication, image,
transparency and interaction with their users. In this context, according to the study
[KD12] service quality is a source of public value creation and quality service is a kind
of public value. Historically and in practice, service monitoring and quality assessment
has not been percieved as prioritary evaluation area due to a variety of reasons. Often the
monopolistic nature of the service provision, the lack of specific service quality
expertise, the absence of awareness and practice in the field of service quality
monitoring and its characteristics, pressure of other priorities make this area lag behind
others.
Different authors [ZPM00] [PM12] [PM06] agree that the multidimensional concept of
e-service quality makes this topic complex. Although evaluation frameworks exist, the
literature is not so robust as in other fields of knowledge. Richness in definitions,
concepts and contexts contribute to increaseing difficulty of understanding the e-service
body of knowledge, further translated into the fact that there is no consensus on its
underlying quality dimensions [SD05].
As part of the “iSAC6+, aunique European citizens’ advisory service” multinational
research project we intend to develop a quality model for e-government services finding
a balance between function and context. The iSAC6+ is an open source software search
tool which is able to understand natural language questions and to answer them based on
an underlying search engine. It is an innovative ICT solution aimed at enhancing the
capability of various public authorities to respond to citizens’ attention and information
requirements at European level. The main goal of the project [iS13] is to provide
European citizens and companies with a common and continuously updated local online
citizens’ advisory service, by the means of an automatized information serach facility
(iSAC).
Service quality assessment is in the interest of all: ICT solutions developers are
interested in detecting areas of concern and continuously improve their product.
Implementing organizations (practitioners) create service innovation where quality
monitoring becomes a must especially when wanting to demonstrate value for money of
the ICT investment to generate trust in their soltion’s effectiveness. Researchers face a
challenge also, since neither the concept of service nor the field of quality is
homogeneous in general and less in e-Government contexts.
In order to match these objectives the purpose of the present paper is to generate a
conceptual foundation and an incremental method aimed at examining what is necessary
for determining quality of e-government services.
The paper is structured in six sections. This introduction is followed by literature review.
The next section describes the methodology employed, while the fourth section presents
our results followed by the discussion. The paper ends with a brief concluding remark.
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2 Literature review
According to the research [PM06], the main characteristic of service quality evaluation
models aimed at measuring electronic service quality is that most of the studies result
from composition, adaptation and extension of existing models. Therefore a literature
review is an important step in constructing an e-government service evaluation tool.
In general a model is defined as a representation of constructs aimed for imitation and
comparison. We define quality model as an illustration of domains and the relationships
established among and across them as determinants of service quality. The two main
components of the concept were separated. On the one hand, we identified general
service [PZB85] , site service [WW04] , information service [YCZZ05], self-service
[DHS11] and technology service models [LH11], their quality dimensions and attributes.
These were complemented with the Government context specific service quality models,
for some examples see [PM12], [VV09].
This operation resulted in the identification of 59 main sources of information and close
to 150 quality domains. Since the already mentioned importance of the context where the
service is managed, provided and used, the field of e-Government has been analysed. EGovernment represents authorities’ desire to transform their services through the use of
Information and Communication Technologies (ICT) and deliver public value.
According to the e-Government approach 35 documents met this selection criterion,
meaning that they are applied in the wide context on e-Government or e-service in
Government. Again, the same distinction of primary and secondary source was applied
following the same reasoning. See for example e-GovQual for models in the former and
the application of SERVQUAL in the Scottish public sector service in the latter. At the
end, 14 documents represent a primary source in this approach.
The summary of the primary models considered for the present paper is represented in
Table 1. In the literature under investigation, both e-government and general models
contain approximately the same number of dimensions which vary from 4 to 12. The
literature survey confirms previous findings of [PM12] statig that all the studied models
value mostly the quality of information presented on the website, its accuracy,
understandability together with other characteristics.

3 Methodological approach
3.1 Selecting quality domains
After a careful revision of the quality dimensions contained in the primary research
models a second classification was produced by joining synonyms. The check for
differences between general and e-Government approaches did not demonstrate any
major inconsistencies between most used dimensions. However, certain variances were
observed in the dimensions’ definitions, therefore there is a call for adaptation of any
model for specific purposes. Three different targets and methods were used in order to
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select quality domains and attributes; i) service quality experts, ii) practitioners, iii)
Potential users of the service and habitual information search practices and tools.
Experts were provided with a list of most frequent domains of service quality in e-Gov
and general models and they were clearly informed about the service, its finctioning and
context. In order to have a better insight to the phenomenon a Delphi method was used
to initially assess and select items that construct the conceptual model. In terms of
participants, two developers of iSAC information systems business professional, an
information system research unit senior researcher and lecturer, 3 university research and
teaching staff quality experts, a quality expert Spanish member of the ISO were asked to
further select and validate the conceptual model and its attributes for the given objective.
Repetitive, general and out of the focus items were removed and a final list of 4 quality
domains and 21 quality attributes remained in the list. Practitioners were provided
with a reduced form of the list and the OPERA (Own Suggestions, Pair Suggestions,
Explanations, Ranking, Arranging). After an intensive, in debate and contribution,
workshop taking into account their local context and organisational setting, this
community produced a list of 6 domains important for their purposes. In order to
complement the research and practitioner perspectives, a group of 88 students were
asked to complete a short questionnaire. Students were explained the importance of the
seeking information competence and the advantages and tools with special emphasis on
search engines. They were asked to think about themselves as active information seeking
persons/citizens and no additional help was facilitated. The question in the interest of our
purpose was “What are 6 attributes of the ideal information search engine?”. Results
were grouped and a final list of 10 domains complement the previous two. The
summary of the process is reflected in Figure 1. The implications of domains detected by
all actors involved translate into: i) useful information regading their interests, ii) it gives
the possibility to detect and select common items, iii) it showed preferred priorities,
finally it is helpfull in agreeing on a joint model mergeng the interrests of main parties
involved.

Figure 1: Selected quality domains
The transaltion of these domains into a practical evaluation tool can be read in Table 1.
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Table 1: e-InfoQual 1.0
Information - Layout and content
iSAC provides complete information
iSAC provides accurate and concise
information
iSAC provides relevant information
iSAC provides up-to-date information
iSAC provides easy to understand information
iSAC provides information at the right level
of detail

Performance
iSAC6+ successfully responded on my first
request
iSAC6+ provided results quickly enough
iSAC6+ makes it easy to find what I need
iSAC6+ is responsive to my needs

Ease of use
iSAC6 is easy to find
Using iSAC is easy
I like iSAC because it permits using my
own words
I like iSAC because it finds the
information even I make spelling
mistakes
Using iSAC enables me to find
information quickly
I like iSAC because it keeps my
previous search
Citizen Support
I can easily find a telephone number to
reach the institution/organization if
there is a problem
I can easily find a live person to speak
to if there is a problem
I can easily find a concrete e-mail to
contact the institution/organization if
there is a problem
Public value
Using iSAC saves my time
iSAC makes it easier to interact with
[name of organization]
Using iSAC saves me from trouble
(parking, cue, transport and travelling,
etc)

Behaviour
Trust
I trust this website
This site has a good reputation
The site provides trustworthy information
I trust the iSAC solution
Use/reuse
I consider iSAC a first choice for my searches
I will continue using iSAC for future searches
Recommend
I am likely to say positive things about iSAC
I am likely to recommend iSAC to friends and
others for seeking information
Overall satisfaction
Overall, I am satisfied with the iSAC6+ service
3.2 Service quality evaluation

In order to evaluate service quality an online survey took place. Data collection was
web-based and respondents were notified about the survey once accessed and used the
iSAC6+ homepage and service. A total of 219 respondents that comprised of citizens
along with public employees, answered the online survey between 31st of March and 31
of July 2012. The demographic profile of survey respondents indicates a mature group of
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Internet users, aged mostly between 30 and 50, with one out of two having a Bachelor or
Master's degree. They are also familiar with both web use and e-government site content.
Internet use is heavy amongst participants with 60% surfing on the Internet for more
than 10 hours per week. They show a high familiarity with the e-Gov sites, 39% making
a daily use and 38,5% visiting a site at least once per week. Three out of four
respondents prefer self-service and the Internet is the preferred channel to contact an
institution. The characteristics of respondents are similar to internet user profiles
gathered in other studies.

4 Results: Information Service quality – The big picture
We detect relatively high levels of agreement for the majority of the iSAC characteristics
under evaluation. Minimum value of agreement is 47,9% for “I like iSAC because it
keeps my previous search”, maximum is reached in 79,9% by the affirmation “I trust this
website” and mean value of agreement is 68,6%. On the other hand, disagreement (sum
of categories “Disagree” and “Strongly disagree”) varies between 3,2% for “I trust this
website” and 19,6% “I like iSAC6+ because it keeps my previous search”, having a mean
of 7,6%. Overall satisfaction reaches 71,1% of agreement, 22,5% of respondents neither
agree nor disagree and 6,4% of them express disagreement. Using the original scale and
its numeric values, again the majority of characteristics under evaluation are well rated,
almost reaching the level of good qualification. Overall satisfaction situates at 3,9
meaning again a good level value. In order to show main strengths and weaknesses
detected, an arrangement from high to low of the mean values was performed. The
results appear in Figure2.

Figure 2: e-InfoQual main strengths and weaknesses

5 Discussion
Using insights from the extant literature we conceptualize, test and interpret a multipleitem scale aimed to capture public employee’s and end-users/citizens perception on an
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innovative service for seraching information. In this section we discuss practical
implications and offer directions for future research. Implications for practitioners are
showed in Table 2. We list the main areas of concern and list possible actions to
overcome them.
Table 2. Areas of concern and general recommended actions
Use/Reuse
Performance
Information layout
and content

Citizen support

Ease of use

Recommend
Trust

Organizations should devote effort to promotional activity
demonstrating and supporting iSAC services and benefits
Continuously improve, widen, update the semantic network
Design pages with accurate, complete and relevant information
Make sure information is updated periodically
Avoid using administrative language.
Information should presented in an optimum form (avoid too
much or too little information)
Information pages should be visually pleasant with added
elements used in accordance with web guidelines and standards
Information should be accessible for all citizens
Date of information presented reviews should be given
Assist users in their queries and transactions with information by
user friendly interfaces
Contact details should be always visible or easily found
Users should have alternative solutions when they require
assistance
iSAC should be visible
Users should be aware about the abilities of the tool (Using your
own words to find what you need)
Press releases and promotional material should be widely
available
Pages should load fast and sites designed with reduced loads
when searching for information
“Tell a friend” or “Like” style buttons should enhance the tool’s
use
Security policies and procedures should be open and accessible
to ensure users feel secure when conducting their personal
business
“Secure Site elements” from Third Party Organizations may
contribute to and enhance user trust

Future research should cover at least three main lines: 1) repeated or continuous
evalations in time in order to capture evolution in perception and possible explanations
for that especially when organisation face user dissatisfaction or a diminishing
satisfaction, 2) the coverage of wider user public in both number and typology 3) tests to
validate the proposal in any information provider institution facilitation the process with
a search solution; this would further enhance knowledge upon the proposal’s
universality.
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6 Concluding remarks
In conclusion, 7 out of 10 users are satisfied with the iSAC service and with exception of
one particular aspect, rated as fair, the service is rated as good and associated problems
are minor. Even significant differences according to user typology are impossible to
detect, internal employees value the ease of use aspect of the tool most while external
users prefer information layout and content aspects. Significant differences exist
between pilots, especially two. Future research ahs to contemplate the general reticence
of public sector towards evaluations, in general. Future assessment has to take into
account a shortened version of the questionanire. Going beyond this partiuclar project,
organisations are recommended to continuously monitor service quality. Innovation
adopters are also recommended to consider service quality as an important (maybe
overriding) aspect since the ultimate user percetion is the key aspect in the innovation’s
adoption, uptake and spreading.
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Abstract: In this case study we illustrate the high complexity of a rather simple
inter-agency e-government service: change of address in Switzerland. This enables
us to identify typical sources and dimensions of complexity for inter-agency
services in countries with decentralised competencies among government agencies.
From the resulting picture we draw conclusions on how to deal with complexity –
and how to avoid further dramatic increases of e-government complexity. In
particular, we discuss the role of coordination of e-government service
development projects plays in the fight against exploding complexity.
Keywords: complexity management, stakeholder management, coordination,
infrastructure, interoperability, interdependence.
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1 Introduction
This paper focuses on the challenges of the implementation of an inter-agency egovernment service, which requires the coordination of a very large number of
autonomous actors – the more as it relies on the use of e-government infrastructure being
under development in projects carried out in parallel. Such a highly complex situation is
typical for contemporary Swiss e-government development projects. We analyse the
project A1.12 - Change of address, notification of departure and arrival 1 as a concrete
case. Its goal is to set up a nationwide service allowing residents to register their change
of addresses electronically with the public administration and with some third parties
1

See: http://www.egovernment.ch/en/umsetzung/
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they select. A1.12 illustrates that the heterogeneity of local e-government environments
is typically high and replacing legacy is not a realistic option. Yet there is a strong need
for seamless end-to-end processes. Therefore, a high level integration of the diverse local
solutions becomes necessary.

2 Coordination Perspectives: An Analytical Approach
Projects digitising analogue services and realising them as seamless end-to-end
processes are highly complex [Gg12]. Coordination becomes a systemic challenge,
involving heterogeneous stakeholder groups, areas of expert knowledge, infrastructures
etc., none of which will remain constant throughout the duration of the project [Rr05],
[Gg12]. Stakeholder coordination starts with the identification of the relevant supporters
and critics [PNB12]. They form heterogeneous groups, with diverse specialist
backgrounds [Rr05]. State actors from different levels of the political competence
structure interact with private actors from various economic and scientific domains. In
the Swiss context, all state actors are autonomous, none of them being in the role of a
primus inter pares. Furthermore, local laws and local processes implementing identical
tasks typically differ in specific details. Except for rare cases, no actor can be forced to
change its laws and processes. The national government is rarely willing to push
harmonisation through legislation. Involving stakeholders is therefore essential [BW11],
those at the core of the issues and those at the periphery. However, the complexity of
stakeholder management may by itself threaten project success. Unfortunately, the
challenge of stakeholder management grows considerably when faced with multiple,
autonomous yet interdependent projects, as it is to be expected for the implementation of
seamless end-to-end processes [FSH12]. Existing mutual dependencies imply the
necessity of coordinated collaboration, aimed at the timely creation of effective and
efficient solutions for all involved projects [Jm12]. As this means prioritising
components and outsourcing of non-core functionalities, timing is highly critical. To
solve the project specific issues, technical, semantic, organisational, procedural, legal,
and economic aspects are to be considered [Rr05]. These areas of expert knowledge will
often not be independent from each other and thus need coordinated approaches [Jm12].
Stakeholders involved in the solution process will have diverging views of the specific
knowledge areas, the interpretation of overlaps of those areas, and the potential
solutions. Area specific knowledge needs to be generated, translated, spill over and get
absorbed by the experts in other areas. The complexity of the areas, the project specific
questions, and the solutions generated within each area, thus require coordinated
collaboration within each and between all workgroups. Therefore, coordination is
important within separate areas of expert knowledge and even more so regarding their
overlaps.

3 Coordination in Swiss E-Government
Switzerland has a history of rather uncoordinated development and implementation of egovernment solutions on all federal levels. This is a growing challenge for sustainability
due to non-interoperable systems, recurring development of redundant solutions,

63

increasing costs due to path dependencies, and re-collection instead of re-use of existing
data [FSH12]. The Swiss public sector thus aims to increase efficiency and quality of its
e-government services. One way to achieve this is through shared use of basic
infrastructure services, data registers, and reusable applications [FSH12]. Apart from
reducing redundancy costs, this would enable a networked public administration,
offering seamless end-to-end processes with minimised consumer to administration
interaction requirements [LSS10], [Gj12]. According to the high autonomy of
government agencies, the only feasible approach is to interconnect local systems, while
leaving intra-organisational processes largely unchanged. Since the activities for
connecting local services are taking place in many independent projects (the Swiss egovernment programme counts more than fifty by now), the establishing of shared
services requires the collaboration of autonomous project teams. With currently no
public agency providing overarching steering, the actual task of coordination falls onto
the individual project leaders themselves.

4 The Case A1.12 Electronic Change of Address
4.1 The Project
The initial attempt to implement an e-government service for the electronic change of
address was undertaken from 2004 to 2006 within the EU Integrated Project “GUIDE”2.
The implementation then struggled heavily with electronic identity issues and failed to
gain wider acceptance among users. A1.12 was launched in 2010 by the Swiss
Association of Resident Registration Offices VSED. First a rough concept was designed
[VSED10]. In 2012 the Swiss e-government action programme decided to provide
financial support and the implementation of the refined concept [DW12] was started.
4.2 The Use Case and the Core Actors
In its current, analogue form, a change of address requires physical presence of the
resident at the counter of one or two resident registration offices (RRO). It also requires
the presentation of official, physical documents providing evidence of a person’s
nationality and legal residency. For example, Swiss citizens have to physically transport
their certificate of origin (Heimatschein) from the former place of residence to the new
one. While in general this might look like a standardised process, in detail processes and
laws differ from municipality to municipality. This holds true for the mere change of
address and to an even larger extent for affiliated administration processes, like taxation,
which rely on exact residence data. In many cases data is exchanged in some way
between municipalities, even electronically, but not in all cases. And if errors occurred at
the former place of residence, things get complicated. In order to settle cases of

2

Specifically the Proof of Concept Relocation Service ZH/SG.
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administrative mistakes 3 it may become necessary to track the historic changes of laws.
While such intricacies are rare, the heterogeneity creates substantial challenges even in
everyday cases. Creating an electronic, seamless end-to-end process thus poses
significant technical, legal, and organisational challenges: Processes, systems, and legal
foundations must be adapted, on all federal levels. A nation-wide change of address egovernment service involves over 2400 communal RRO, 26 cantonal migration offices,
the Federal Statistical Office (FSO), and the Federal Office for Migration (FOM), plus a
number of legal agents 4. In addition, a multitude of software products from more than
40 IT-solution providers has to be adapted and integrated into the technical service
implementation.
4.3 The Stakeholder Scenario
The fundamental challenge for A1.12 is to draw a solution architecture, which creates as
few costly changes as possible. Systems to be included are communal and cantonal
resident registers (EWR), national registers of building and dwellings (GWR), national
migration information system (ZEMIS), and the national civil status register (Infostar) –
all under the responsibilities of different authorities. The key challenge thereby is the
stakeholder management. Not only independent, autonomous, public agencies have to be
coordinated. The integration of the major IT-solution providers for municipalities,
cantons and the Confederation into the solution development process is necessary,
because local legacy systems will stay in place and thus have to get connected to the
service. While giving these actors decision power within the project is not feasible, it is
important to inform them timely and to give them a voice in the requirements collection
and the solution design process. Unfortunately, the group of A1.12 stakeholders is
considerably bigger than just the core actors: The project relies on infrastructure to be
developed in other national Swiss e-government projects, which are also critical
stakeholders. For example, A1.12 needs a solution for identity and access management,
currently under development in another project. Similar dependencies exist e.g. with the
project on register harmonisation and with the set-up of a future shared e-government
services centre, which may eventually deploy some of the components of the service. In
addition, there are further stakeholders from the service industry. The electronic change
of address is conceptually designed as a shared service that can be embedded in various
portals of private service providers, and thus can be offered to the consumers in different
contexts. A1.12 aims to create a benefit for the private sector, by linking processes and
systems with existing and future solutions owned by private stakeholders. It intends to
connect its e-government solution with e-health (e.g. basic insurance providers), ebusiness (e.g. mail delivery services), and potentially also electronic services for eeducation. This creates various interdependencies with private solutions and involves an
additional group of stakeholders. It should also be noted that private industry is building
competing services for certain regions, while also universities are building prototypical,
overlapping services in state-funded innovation projects.
3
4

E.g. concerning the correct spelling of a name of a Swiss citizen who originally had a foreign citizenship.
Data protection officers, cantonal state chancellors, and others.
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4.4 The Management Set-up
A key factor for successful stakeholder management is the appointment of a well
networked, highly experienced facilitator, with a fitting professional background
[PNB12]. For A1.12 two such facilitators were chosen for a joint lead. The management
team was set up with highly experienced professionals, bringing together views from
different federal levels and political regions, and expertise from different public
agencies. Close attention was paid to stakeholder heterogeneity right from the start.
Public and private, central and peripheral stakeholders were strategically involved into
the solution process. Their group was neither exclusive nor static but was adapted
according to project needs and stakeholder motivation. A negative effect of this is
knowledge discontinuity, as for example expertise developed in 2012 has been discarded
in order to speed up the pilot development process in 2013. This corresponds to similar
dynamics in the project which took place eight years earlier. However, this time
networking among all relevant stakeholders is actively fostered.
4.5 A Possible Path towards Success: Coordination
Although we have presented only a specific case in this paper, a comparison with other
Swiss e-government projects shows that the challenges are systemic. The development
of both infrastructure and legal preconditions for inter-agency e-government services has
to take place in a coordinated way. As long as stakeholder management is conducted by
each project individually, stakeholder attention will suffer and any systemic goal will be
non-communicable. As a result the stakeholders’ willingness to adapt and to support any
of these projects will decrease. If, on the contrary, coordination successfully takes place,
the complexity for each single project will decrease dramatically. Correspondingly, the
burden of its stakeholder management will decrease, as stakeholders perceive
cooperation among key projects, which will in turn increase their willingness to
cooperate. In order to reduce the complexity for each project, and to reduce the risks of a
further, dramatic increase of system complexity through the creation of new inter-agency
e-government services, it seems mandatory that the coordination activities lead to a clear
enterprise architecture picture [RWR06] for the whole of Swiss e-government. One
which depicts shared technologies, shared registers, and, possibly in the future, shared
processes. In order to gain the commitment of all stakeholders involved, the architecture
development will have to be organised as an open and transparent process, supported by
communication experts explaining the impact of decisions to those stakeholders without
detailed architecture knowledge.

5 Conclusions
E-government services like the change of address may look innocent, yet in countries
without a strong central control of e-government, their realisation can be highly
complex. A first dimension of complexity stems from the fact that, although only a few
agencies are affected by each use of the implemented service, numerous agencies are
involved in the development and implementation process. That number becomes even
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larger, when additional agencies have their say on legal issues. A second dimension of
complexity stems from the fact that the development project relies on other development
projects running in parallel, which too involve many stakeholders. A third dimension of
complexity stems from the fact that the service targets a use within future consumer
portals provided by industry. The fact, that there are competing service developments
under way adds a fourth dimension of complexity (which is otherwise only observed in
private markets, but not in government). This enumeration of dimensions (or sources) of
complexity illustrates how a seemingly not very complex idea can initiate change on a
systemic level, if interoperability, reuse of solutions, and the creation of seamless end-toend processes are a goal [Jm12]. The result is a highly challenging solution design task
with respect to technology, organisation, and legal issues, which in turn leads to highly
complex stakeholder management. Right now a large and growing number of Swiss egovernment projects face these challenges. As long as their activities are not stringently
coordinated, their progress will further increase the complexity challenges for everyone.
Successful coordination resulting in a concise enterprise architecture for the whole of
Swiss e-government could dramatically reduce the challenges for each such highly
complex project – in particular the challenges of stakeholder management. We conclude
that a coordinated collaboration of these projects is a must. Future research shall focus
on methods for coordinating this increasingly interwoven field, moving from the project
perspective up to the strategic programme level, where the coordination of projects is
naturally positioned.
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Abstract: The paper presents a collaborative approach to the definition of interorganizational Business Processes. Applying the proposed modeling approach
multiple organizations can easily reconcile local and global views. In particular,
the modeling phase is based on BPMN 2.0 standard notation and it proceeds
according to the following steps: (i) all organizations collaboratively derive a
communication view of the process, (ii) a local communication view is
automatically deduced for each organization, and (iii) each organization models its
own private process taking into account foreseen local communications. The
approach is supported by a user-friendly and web based tool named HawkEye that
has been successfully applied to real scenarios in the e-government domain.

1 Introduction
European interoperability framework shows that one of the main challenge in the Public
Administration (PA) domain is to fruitfully organize the cooperation among different
offices in order to establish and to model collaborative Business Processes (BPs)
[Eur11]. An inter-organizational BP model describes how different PAs have to logically
integrate their internal BPs to provide higher value services to improving overall
effectiveness in providing services to citizens. Moving toward an inter-organizational
scenarios is a need to strive cooperation.
Collaboration in the context of BP modeling is an hot topic [NP11]. In the literature it is
said that one of the collaboration objective is the organization of BPs integration. The
lack of knowledge on the global context is the main issues that we need to solve during
BPs integration. Generally speaking each organization just knows its needs, but ignore
others needs [ZLAH05]. It becomes evident the usefulness of a collaborative
environment in which organizations can directly and remotely cooperate to define an
inter-organizational BP.
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The paper proposes a collaborative approach for inter-organizational BP modeling
permitting to many PAs to work together in order to model a global view of the interorganizational BP. We based our approach on a multi-view perspective, where many
organizations concur to define the whole BP [Ver94]. In this way we can guarantee PAs
autonomy [GS09].
In the modeling phase we support the usage of the standard notation BPMN 2.0 [Obj11]
and we support the modeling phase according to the following steps.
(1) All involved PAs collaboratively model the choreography that is considered
suitable to reach the global objective. The result of this step is a BPMN 2.0
Choreography model.
(2) From the defined choreography model local communications of each PA are
deduced. The result of this step is a set of choreography models, one model for
each involved PA.
(3) Starting from local communications each PA can model its own private processes.
The tool permits to derive local models that are correct with respect to the
interactions foreseen in the global specification.
The contribution of the approach refers to the coordination in a global manner. The
approach is supported by a user-friendly and web based tool named HawkEye, that has
been successfully applied to Italian scenarios in the e-government domain.
The rest of the paper is organized as follows. Section 2 presents related works in
collaborative approach to BP modeling, whereas Section 3 describes our approach.
Section 4 presents the case studies and describes the results obtained from the conducted
experiments. Concluding remarks and opportunities for future developments are
discussed at the end of the paper.

2 Related Work
Many BPM collaborative approaches are available in literature [ALMM12]. In the
following we list and shortly compare some of them.
(1) Extension of UML relies on the definition of specific UML extensions
[RY07][LRL+10]. In such case the analysis phase is typically not supported.
(2) Extension of Petri Nets can be adopted in collaborative BPM
[JH10][DHFL11][Bar09]. Models are not easily understandable by non-technical
users.
(3) Agent based Methodology is inspired by the semantic agents technology supporting
collaboration among organizations [Zb08]. In such case the main issue is the
complexity of multi agents descriptions and expressions.
(4) Semantic Web based Methodology supports collaborative feature in process
modeling
incorporating
web-based
methodology
BPs
modeling
[KLLJ09][BGPS11]. Unfortunately, it is only suitable for web-based businesses.
Others relevant works have been considered in our research with respect to collaboration
in BPM modeling. The Agilipo approach considers a tool for BPs collaborative modeling
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and execution [SMM+09]. The approach provides many important social functionalities
such as a tagging and rating system, it also provides modeling functionalities such
models versioning. An interesting BPM tool named COMA is based on a Design Science
Approach, this means that the core result of the design is an artifact designed from
business needs and application knowledge [Rit09]. COMA provides many collaborative
functions. For example users can create a model and propose it to other participants. The
Cheetah Experimental Platform (CEP) is another BPM tool [FPW12]. It provides many
advanced collaborative features, and among the other a collaborative editor to permit
users to work on the same model in real time managing conflicts. Finally, it provides
metrics to evaluate the collaboration level (i.e. how many activities each user creates).

3 Proposed Approach
This paper proposes a novel approach for collaborative modeling of BPs. We define a set
of steps to permit users to effectively collaborate in the definition of inter-organizational
BPs. In the proposed multi-view approach each cooperating partner models its own view
and then all participants work together to integrate their models [Kli04]. For these
reasons we decided to divide the modeling phase in different steps in which different
views are modeled. To prevent possible integration problems our approach permits to the
various stakeholders to model a global view of communication before to start with
modeling the local views.
Our approach can be summarized in the following steps:
(1) In the first step all the stakeholders possibly involved in the collaboration need to
be identified. After the identification of the stakeholders, the communication rules
are defined. In practice it is defined the “when, why, which, who and how” a
stakeholder sends a message to another participant. This information concur to
define the choreography view of the process, we call this view Global
Choreography.
(2) In the second step the Global Choreography is defined, from that each stakeholder
can extract his/her own choreography. In this way each stakeholder has a Local
Choreography where he/she can examine only his/her own communication tasks.
(3) Each stakeholder from his/her Local Choreography specification can deduce how
many processes he/she needs. Stakeholders can create a process between two
elements of used language (i.e. in BPMN 2.0 for each connector in the Local
Choreography there is a process). When all stakeholders model their own processes
the business process is complete and it can be enacted. From the Global
Choreography specification and the stakeholders processes a BPMN 2.0
collaboration model can be derived.
These three steps respect the inter-organization BPM requirements defined in [GS09]:
• No central governance of the overall process since each organization has to
work autonomously;
• Partners' business privacy conservation since each participating organization
has to share the minimum needed information to enable the communication;
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•
•

Partners' business autonomy conservation each organization can design,
model and execute its own processes autonomously;
Process run time governance assurance organizations need to have
governance of the overall process status at all time.

The innovation of this approach stands on the fact that the modeling phase starts from
the definition of the exchanged messages, so that the Global Choreography is considered
the first modeling step.
Another important detail is that from a Global Choreography specification stakeholders
can create many different processes. It is useful when a process can be executed by two
different stakeholders with the same role. If there are differences between the two
processes they will be evident only within the local specification of each stakeholder.

Figure 1: Proposed collaborative approach

Figure 1 summarizes our approach using a BPMN 2.0 diagram example. The first step
shows a simple Global Choreography where there are three roles (A, B and C), and a
Local Choreography for each role specified by different stakeholders. In the second step
each Local Choreography has a different number of tasks because it has only the tasks of
relative stakeholder. From Local Choreographies the number of processes for each
stakeholder can be derived. For example the stakeholder playing role A has only two
processes, a process before it sends a message to B (A-P1) and a process after (A-P2) the
delivery of the message. Instead B and C have four and three processes. For the third
step we focus in processes P1 and P2 put in place by the stakeholder playing role A.
From Choreography and these processes we can derive the process collaboration. As it is
shown between the two processes there is a send task sending a message to B according
to the Global Choreography specification.
The approach is supported by a web based application named HawkEye. HawkEye also
provides a collaborative BPMN 2.0 modeler where users can work in real time on the
same BP model.
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4 Case Study
In order to validate our approach we analyze a real Italian scenario in the PA domain.
The BP concerns the request for tenders. Summarizing, in Italy in case of a tender any
citizen can send an offer. The auctioneer PA checks which offer is the highest one and
then it communicates the tender result to citizens. In case of a rejected offer a citizen can
present an appeal to an Italian Tribunale Amministrativo Regionale (TAR), this is a
regional law court which is responsible for taking a decision of the issue. In Italy a
request for tenders require the involvement of three different participants: (i) the Citizen,
which send an offer; (ii) the Auctioneer PA, which checks offers and decrees the winner;
(iii) the TAR, which is an Italian regional law court.

Figure 2: Request for tenders in our approach

On the base of the Italian law we model the process using HawkEye. Figure 2 shows the
steps of our approach. In Step 1 we collaboratively model the Global Choreography.
From it we can see how the process works: a citizen sends an offer to auctioneer PA, if
the offer is the highest he/she wins the tender, otherwise, in case the citizen think that the
judgment was not correct, he/she can present an appeal to the TAR. In the second and
third steps we only refer to TAR since its internal process is certainly the simplest. As
shown in Figure 2 the Local Choreography (Step 2) of TAR deduced from the first step
only contains the three tasks where the TAR is involved. From that we can deduce that
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TAR can model six local processes (from P1 to P6). In this case TAR only needs to
model the process P2 to check the appeal (Step 3).

5 Conclusions and Future Work
The paper presents a novel approach to Public Administration BPs modeling. The
approach is based on a multi-view modeling paradigm where each organization is able to
model its own part of the entire collaborative process and it shares the needed
information to enable communication. The approach is divided in three steps in which
different views of the process are modeled. The approach is implemented in HawkEye, a
web based application permitting to different organizations to model their own BP using
the BPMN 2.0 standard notation.
We are currently studying an extension of our approach providing new views for the
entire BP. In the next future we intend to explore the possibility of including multi-view
analysis mechanisms which will permit PAs to know the quality of the modeled BPs.
This will clearly help comprehension among the cooperating parties.
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Abstract: Open Government Data (OGD) is a government policy that is being
increasingly adopted by several countries around the world. Despite its growing
acceptance, there are still several difficulties both in making OGD available and
ensuring it is used effectively by society. A growing body of knowledge has been
produced in the last few years in the e-government scientific community to address
these problems. This paper conducts a systematic literature re-view on the question
of OGD, which is aimed at outlining a knowledge base of the existing scientific
literature on OGD produced in the period 2007-2012 that is available in the on-line
databases of relevant scientific societies (ACM, AIS, IEEE). In doing so, the paper
provides an overview of this knowledge base, and maps out the different research
approaches that are being adopted to study OGD, its geographical scope and the
application domain they refer to. The results indicate the need of broadening the
geographic coverage of OGD studies and also of deepening the discussion of
quality criteria for assessing open data.

1 Introduction
Open Government Data (OGD) is growing in importance and becoming widespread
throughout the world. Several countries are adopting its policy of public transparency
and providing the public with non-confidential information about what occurs in the
government, and how public expenditure is handled and distributed, among other
information that is important from the standpoint of enabling citizens to acquire a greater
degree of social cohesion and togetherness[Na10].
In response to the need to make government data available, the term Open Government
Data (OGD) was coined, and the term became popular at the beginning of 2008, after the
publication of a set of eight OGD principles drawn up by lawyers in the USA, in
December 2007 [Na10]. OGD consists of any data produced by public sectors for
anyone to use for any purpose [BMS12] and the principles are designed to ensure that
the right to information is observed [Na10].
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The government data and information (e.g. on legal, financial, environmental and social
matters) have been published in several ways in Web platforms which are specifically
made available for the purpose of publishing data. This fact has aroused the interest of
virtual communities and research groups in the academic world, as well as the sphere of
the government and non-governmental organisations [CGI].
Despite the fact that government bodies are increasingly making data available, it is still
a great challenge to ensure that the OGD achieves its full potential, both from the
standpoint of the government and of civil society [CSDA13]. Several government bodies
have difficulties in making this information available in an effective way; there are
problems ranging from technical areas – such as the complete lack of support tools or
interoperability with the current systems – to management, organisational and cultural
problems arising from the need for changes in the procedures and the means of handling
information.
A growing body of scientific studies among the scientific community of the electronic
government has centred on the question of OGD in recent years and the purpose of this
article is to conduct a comprehensive survey of these studies, or more precisely, on the
transparency of the data made available by government bodies. This is undertaken by
employing the Systematic Literature Review methodology which uses particular
rigorous methods that have been previously documented to identify and critically
appraise and synthesise, in a concise way, the studies that have been carried out in a
particular area, or on a particular question [DD12].
By embarking on a systematic review that is underpinned by the most important
databases of the research community, this article seeks to outline a list of 35 articles with
important OGD content and which can serve as a baseline for further analysis. The aim
of the article is to provide an overall view of the content published in OGD in the last
five years (2007-2012) that is available in the on-line databases of the main relevant
scientific societies (ACM, AIS, IEEE).
The remainder of the article is structured in the following way: Section 2 gives a detailed
account of the methodology established for the survey of the important content and
discusses the underlying research questions for retrieving studies in the area. In Section 3
the results are shown that were obtained from the questions raised. These results are
outlined, together with an analysis of the studies found in Section 4. Section 5
summarises the final considerations of this paper.

2 Research Design and Methodology
The methodology employed in this article involves a Systematic Review (SR) and is
designed to map out the literature that exists on the community of the electronic
government surrounding OGD. This consists of a scientific survey on a particular
research area which seeks to bring together the important content on the issue being
researched [5,6].
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There are several methods that can be employed for the application of the SR. The
approach that is adopted in this article was put forward by Dyba and Dingsoyr [DD12]
and follows three stages: (i) Planning the review (ii) Conducting the review (iii)
Reporting the review. This process model allows crucial issues to be identified that had
not been dealt with in a suitable way in research carried out previously. The research was
designed before any stage of the chosen protocol was followed. In this article the most
significant aspects of the SR are outlined and this is undertaken on account of the large
volume of data and information generated from the research that was conducted by
means of the protocol that has been described.
The list of the key definitions for planning the SR is as follows:
• Objective: to conduct a survey and identify the main primary studies carried out on
Open Government Data by classifying the studies according to the research
methodology employed, the geographical scope involved, the domain of knowledge
used and the way that the data were published, and in accordance with purpose of the
study itself.
• Research Question: what is the available literature that is concerned with making
Open Government Data available?
The resources for searching and selecting studies were defined on the basis of the
essential items suggested by Felizardo and Martins [FM10] and are as follows:
• Identification of the sources: one of the features of our primary studies is that the
studies should be available in an electronic format and Web platform and for this
reason the electronic libraries of the Association for Information Systems (AIS),
Institute of Electrical and Electronics Engineers (IEEE) and Association for
Computing Machinery (ACM) were selected as the main electronic databases. The
search engine of Google was also used to assist the research in the databases selected.
• Language: English.
• Keywords: ¨Open Data¨ related to the ¨Government¨; ¨Open Government Data¨
related to ¨Open Data¨; ¨Open Government Data¨ related to the ¨e-Government¨. The
terms chosen assist the research study and are aimed at refining the search further
because OGD is a relatively new term in academic research and the policies of OGD
in electronic format constitute a research topic that is still being defined.
• Types of studies selected: Articles – full and short papers – and book chapters.
• Time frame of the studies: the most recent approaches were sought in this research
study and thus the period was confined to five years (2007-2012) for the selection of
studies that meet the needs of this investigation. In this manner, the beginning of this
period was chosen in coincidence with the year of the publication of the
aforementioned Eight Principles of Open Government Data [Na10].
The selection of studies was carried out in two stages: the Preliminary Selection and the
Final Selection. In the Preliminary Selection, searches were conducted in databases that
had been previously selected on the basis of the defined criteria. The Final Selection
consists of a complete and accurate reading of the retrieved studies based on the
preliminary selection.
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3 Primary Results
The review was carried out by following the protocol defined earlier, over a period of
one month (January, 2013). In obtaining the results of the primary selection, “search
strings” were used that were formed of combinations of keywords defined for use in the
search engines of the bases selected. Thus a string pattern was formed to have a path to
follow, which was adapted for every need of the search tools that were used by the
selected database. The string pattern that was used was: “open government data and open
data”.
On the basis of the string pattern, the studies were searched in the selected databases.
The string was adapted in compliance with the standards of each search engine of the
database. By using as search sources the AIS, ACM and IEEE bases, we employed their
search engines to obtain the results. Google was also used as a search engine and defined
some of the criteria offered by the search engine itself with a view to filtering the
research results.
Altogether, 38 studies were found. After excluding the repeated studies that were found
in more than one search engines, this was reduced to 35, and this list is available on line
(www.gpopai.usp.br/listSR-OGD). Once these duplicated studies had been removed, the
Abstracts of each article were read and a further 5 studies had to be excluded because
they did not meet the requirements of the conditions set out for the research. When all
the studies had been read, a total of 30 studies were assigned to forming a part of the
corpus for retrieving the data and information. The articles retrieved from the databases
were analysed by means of inclusion and exclusion criteria, defined by the
aforementioned research question.

4 Analysis of the results
In this Section, there will be a discussion and summary of the results obtained from the
research questions of this survey.
Setting out from the study and analysis of the results obtained from the selected works,
several approaches can be employed with regard to the material contained. In Fig.1, this
can be observed more clearly through the classification of the articles that correspond to
the methodology employed for the research. We can see that most of the articles are
concentrated on Case Study and Design Science research methodologies, with 11 articles
for each. Together these two methodologies represent a total of 74% of the articles
surveyed. It is very common in OGD to find articles that deal with a case study of
existing OGD initiatives. Papers that employ a Design Science Research approach, on
the other hand, usually present some kind of tool and/or framework to assist in the
understanding or recovery of open data supplied by the platforms of electronic
government.
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Fig. 1: Classification of articles in accordance with the methodology employed.

Fig. 2 presents the results of a classification of the selected papers according to the
discussion of the 8 OGD principles. Thus it can be seen in Fig. 2 that only 4 papers (14%
of the studies) in fact discuss all the 8 OGD principles, whilst 6 papers (20%) discuss
some of the principles. On the other hand, 4 papers (24%) discuss specific principles, i.e.
they discus the open data principles of a particular country or region (case study). The
number of studies that do not discuss any of the principles shown in the graph is
compromising since there is a total of 50% or in other words, 15 studies out of the 30
investigated with relevant content, do not discuss the OGD principles.

Fig. 2: Classification of studies in accordance with the discussion of the OGD principles.

The same applies to the articles that address the question of the Linked Data principles
(only 4, representing 13% of the total figure) since not all of them discuss and/or make
use of the Linked Data as solutions to generate new information or adopt this type of
content in the tools and frameworks or discuss these principles.
We also carried out a classification of the geographical distribution of the countries that
were cited in the studies examined, as can be seen in Table 1. The countries cited in the
studies are mentioned in the following ways: (i) as a model to be cited with regard to
OGD, (ii) as a place where measures are being taken with regard to OGD. It is clearly
apparent that the US is the country where these studies are most widely used.
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Most of the studies refer to the US as an example of a country that adopts policies for
publishing open data while always offering a tool for the consumption and publication of
these data. Although Singapore also forms a part of the best policies for publishing open
data, it was only found in one of the classified studies.
In Fig. 3, there is now a classification of studies investigated in the light of the
knowledge domain employed in the research. Not all the studies had a specific
knowledge domain in a total of 11 studies. In Figure 3, a more salient kind of knowledge
domain can be seen which is the ¨Public budget¨, with 12 studies that use these data. It
was already expected that this would be the most prevalent knowledge domain in the
studies because when OGD policies are referred to, one almost always imagines
expenditure from public coffers which is what most concerns citizens who want to have
the right to know (as tax payers) how their public funds are being spent. However,
although the public budget is the most widely used category, it is not the only one. There
are also several topics that are found in the other studies and 7 of them make use of, or
deal with, data other than the public budget.

Fig. 3: Classification of the studies in accordance with the knowledge domain.

In Fig. 4, the information was classified in a way that shows how the studies made the
data they used or the artifacts (i.e. tools/software) they developed available, so as to
assist the OGD research community. In all the literature that was reviewed, 64% (a total
of 19 studies) are not classified in this category because they did not produce any artifact
or result in any data being made available.
However, 11 studies produced some kind of artifact or else left data available for
observation. 7 out of 11 studies left the data that were used, (or the produced artifacts),
available externally through a web address and in a way that allowed them to be used.
The other 4 studies only made the information available on their own paper, which could
make it difficult to continue the research because the data and tools are not available
externally in a way that can make them easy to use.
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Fig. 4: Means of making available the artifacts/data produced in the studies.

Finally, it is worth noticing that a limitation of this study lies in that the databases used
for the searches, since they may let out important outlets that are not directly affiliated to
the aforementioned scientific societies. Possible examples are journals with relevant
OGD production that are not listed in the employed databases. Future work may apply
the methodology composed for this work to other databases so as to expand the coverage
of the results.

5 Final Considerations
This article shows the results of a systematic review of the publications on Open
Government Data that are indexed in the on-line databases of the scientific societies
related to Electronic Government (ACM, AIS, IEEE). Relying upon a rigorous and
repeatable search procedure, 35 articles were identified as having relevant content and
form a good summary of the research conducted on OGD, which can provide a baseline
to help interested researchers in studying this topic.
The results that were achieved show the growth of OGD policies throughout the world
and also the increasing interest of the academic community in focusing on this issue.
However, this research has also provided evidence of gaps in the existing literature
which need to be filled by the research community. The two main gaps that we have
discovered are as follows.
The first concerns the geographical scope of the OGD research studies. The literature
that exists is still largely concentrated on studies of the U.S. followed by continental
Europe and the United Kingdom which is natural in view of the fact that these countries
are pioneers in this public policy area. However, there have been important experiences
in other countries (such as Singapore and Brazil) which are under represented in the
current research. It is thus important for the scientific community to take steps towards
broadening and deepening its coverage of OGD studies.
The second serious gap that has been identified concerns the study of the quality of the
open data made available. In this regard, the eight principles of open data and the
concept of Linked Data constitute key reference-points that can be used to assess the
quality of the data made available by the government. Despite this, this review has
shown that, when making an appraisal of the quality of OGD, many articles fail to
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discuss any of the eight principles or any other framework. In addition, there are still
very few studies that discuss the Linked Data.
This is a thus significant factor in guiding future research studies of OGD, given the fact
that providing data is not the same as supplying information. Releasing a large number
of datasets with dozens of numbers contained in them does not mean anything unless
there has been a supply of knowledge that has been made available beforehand. The
government must give incentives to its different bodies to provide services that make
data available that can be reused without any difficulty and which have portable formats
(i.e. that can be consumed, regardless of their system or architecture) and which can
enable new information to be generated.
Hence, it is necessary to broaden and streamline the architectures and analyses available
in the literature about how to improve the provision of OGD and the tools that are
developed to generate information that can be easily understood by the general public. In
this way, the scientific community can assist in a positive way in allowing OGD to
achieve its full potential for the benefit of society.
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Abstract. E-government requires more attention from researchers to investigate
the factors that predict the success of such initiative. This study used secondary
data from international reports to investigate the relationship between transparency
and e-government development. Two measures used for transparency: the
corruption perception index (CPI) and the open budget index (OBI) and were
regressed to see their prediction power for e-government readiness index (EGRI).
Both relationships were significant and indicated a high prediction power of the egovernment development level. Data analysis, discussion, conclusion, and future
work are depicted at the end of this work.

1 Introduction
The introduction of e-government concept to improve public service and government’s
performance is encouraging more and more countries to embrace this initiative and adopt
ICT and web 2.0 technologies for this purpose. But the political side of e-government is
not well researched in the literature and thus needs more attention from researchers.
Abu-Shanab [Ab13] proposed a framework that included four dimensions of egovernment: improving public service, improving government entities performance, edemocracy and citizens’ participation, and social development and the digital divide.
Transparency is a measure that contributes to better administration of public work and
open government, where public information is communicated to the public. Finally,
better transparency means less corruption and better accountability. This study
empiricaly supports the relationship between transparency and e-government. The
following section will review the literature, and then data and data analysis will be
discussed. Finally, conclusions and future work will be presented.

2 Literature Review
Electronic government (e-government) can be defined as using ICT and the Internet
capabilities to provide public service, improve government’s performance, and open
participation and empowerment channels to serve political or democratic reasons. This
definition is summarized from the previous research on e-government [Ba04], [EY06],
[Wo07], [Yi07], [PNM10], [Ab12]. E-government concept expanded into many areas
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like improving government’s performance and empowering citizens to participate in the
democratic process. There has been an increasing effort towards a holistic approach to
governance for sustainable development, which requires strategic national planning to
ensure efficacy, transparency, responsiveness, participation, and inclusion in the delivery
of public services utilizing a notion of sustainable development for the people [Un12].
2.1 Transparency in general
Transparency is the open communication between citizens and governments. It is the
effective knowledge [Ce11] with relevant information to citizens’ needs [CP09]. Many
deployed laws across the world are related to transparency like the right to information,
open access of e-government information, or the use of ICT and the Internet to promote
public information. Research indicated that transparency has a major role in reducing
uncertainties for governments [BMT12]. Also, the increased level of transparency (fiscal
transparency) is associated with lower public debt and deficit [AL06].
Transparency is not easy to implement and adhere to, it requires training public officers
to respond to information requirements. Kimball explored the legal requirements in all
American States and concluded that only ten states mandate training on how to legally
respond to public records requests with differential levels [Ki11]. The training effort
increases open government compliance, and eliminates the fearful responses custodians
have to requests, which empowers public custodians to respond with confidence in
accordance with the law. Similarly, Rao asserted that training must be conducted for
employees to guarantee that information is valid with new processes and activities
conducted seamlessly [Ra11]. The relationship between transparency and open
government is emphasised by more than one research [HGBCCHP12], [LK12].
A study of the Spanish legislations indicated insufficient guarantee to transparency and
citizens’ right to information. The author emphasized the contribution of the Spanish Egovernment Act to citizens’ right to information, the accessibility and security of
information, and the contribution of electronic tools to diffusion of information [Ce11].
Transparency does not mean conformance of information published on websites, where
different types of information are published when comparing countries’ websites [Ar11].
2.2 Relationship between e-government and transparency
Transparency, participation and collaboration were the three major dimensions identified
by Obama’s administration for the successful open government [GR12]. An open
government maturity model was proposed by Lee and Kwak [LK12], where five stages
were proposed: initial conditions, data transparency, open participation, open
collaboration, and ubiquitous engagement.
A review of the literature conducted by Armstrong [Ar11] concluded that publishing
more public information will improve public leaders’ image of trust. A wide empirical
test utilized students’ responses on a survey distributed in paper (614), online (1819),
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and digital telephone (403), tried to explore their opinions regarding transparency and
the increasing reliant on Internet information [CP09]. The authors concluded that
publishing relevant information on e-government websites will improve transparency
and raise more funding and public support to e-government projects. Their findings
proclaim that accessibility will influence e-participation through a gap between those
who access information online and those who don’t [Similar to findings of: BTRF12].
Research proclaimed that e-government and social media will enhance transparency
through additional steps like: develop measures for transparency, develop transparency
readiness index, evaluate existing systems for portability and expansion, reuse rather
than reinvent, and create and invest in collaborative pilot projects [BJG10]. Analysis of
75 European websites concluded that social media tools utilized by governments and the
use of ICTs are enhancing transparency levels but not e-participation [BTRF12], which
means that governments are failing to engage with citizens through a two-way effective
dialog. Open e-government concept was investigated through a survey of CIOs and
concluded that open e-government is not a fad, but a necessity to meet citizens’ demand
for more openness, transparency, and accountability [GR12].
A study investigated the role of Gangnam’s e-government applications in Korea using a
set of interviews that explored dimensions like: citizen-centric culture, transparency,
responsiveness, citizens’ trust, reducing corruption, and abuse of power [AB11]. Results
showed that (46.2%) somewhat agreed that e-government applications increased
transparency (20.1% strongly agreed), and (41.5%) somewhat agreed that e-government
applications dramatically reduced corruption (18.8 strongly agreed). Transparency and
efficiency gains depend on the objectives of the program, where many conditions need to
be met like an incremental implementation approach, a long term perspective and an
alignment between the e-government objectives and the complex details of using
XBRL/SBR implementation process [Ch12]. Transparency is how organizations make
information about internal works, decision processes and procedures available. Pina et
al. [PTR10] allege that citizens expect ICTs to increase transparency, empowering them
to monitor government performance, where the Internet can be a vital tool to increase
interactivity. Websites analyzed are predominantly non-interactive, which limits egovernment potential to transform the relationships between citizens and government.
A study be Lollar [Lo06] proposed few measures for transparency and government
openness and they are: bidding information, new employment information, price
information, grievance box and accusation box. The authors concluded that egovernment has played a massive role in improving transparency. In this study, we
propose a definition for e-transparency as “the utilization of ICT tools, the Internet and
web 2.0 tools to enhance public information provision provided to citizens/businesses
regarding the operations, budget, and political process conducted by the governments.”
Enhancing information provision means providing valid, accurate, timely, relevant and
comprehensive information needed by citizens and customized to their needs.
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2.3 How can transparency fight corruption?
Transparency is apublic request by all parties involved in e-government. Many systems
are claimed to improve transparency and public entities efficiency like the Korean
procurement services and On-Nara business process system [Io11]. Others asserted that
transparency will not be achieved through the availability or mere downloading of data
sets [HGBCCHP12]. They proclaimed that data must be reliable and valid and should
enable citizens to do something they find valuable and important.
The relationship between transparency and good governance is difficult to quantify and
estimate based on the many factors influencing such relationship and the complexity of
data involved [BO10]. Citizens and legislators are important sources of demand for
fiscal transparency [WD12]. Transparency can fight corruption through many
mechanisms like: making corruption actions more risky, providing incentives to public
officials, making it easy to select honest officials, making officials more accountable,
and help maintain norms of integrity and trust [KW08]. Transparency alone is not
enough to fight corruption as the availability of information for open access is not
sufficient for people and officials to hold governments accountable [KW08]. Such step
needs some power to take an action on information and put officials accountable to their
actions.
What makes this study important is that previous empirical studies focused on secondary
data, but on the national level or on a sub-measure. A study in Latin America utilized a
wide survey of indices that contained four information dimensions: content
(macroeconomic, social, budgetary, and economic and financial), characteristics,
electronic presentation formats, and access [DHO12]. Authors concluded that LA
countries are harnessing transparency of economic and financial information online.
Most ministries are allowing free access to information specially the state budget.
Finally, certain countries are disclosing information more than the others. Rao proposed
an integrated system for employee information to improve internal operations and
efficiency of public entities [Ra11]. Transactions between governments and employees
will be done automatically through this system. The availability of employee information
for government entities is important for the success of transparency and e-government.
The previously mentioned European website analysis concluded to a list of measures in
two distinct dimensions: financial accountability measures and website related measures.
The website related measures were divided into four dimensions: transparency,
interactivity, usability, and web maturity [PTR10]. Results indicate that financial figures
and reports can be consulted everywhere and at any time through the Internet, which
indicates an improvement in transparency and financial accountability and reduction of
dissemination costs. ICTs do not promote financial accountability beyond legal
requirements, but in most cases the Internet has made it easier for citizens to locate and
access official information and to conduct transactions. McNeal and Hale proclaimed
that e-disclosure is a vital component of transparency and will be influenced by two
major factors: the regulatory and political environments. Also, e-government might not
have direct relationship with e-disclosure of campaign financing information [MH10].
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3 Data and data analysis
This study utilized secondary data available through international reports published by
well established organizations. For e-government, the United Nations e-government
report was used, where data is reported for the overall e-government development
(readiness) index. The latest data set was used for the year 2012 [Un12]. The index used
(EGRI) is a 0-1 index, with 1 representing the highest level of development. Four submeasures also were reported: web index, human capital index, infrastructure index, and
e-participation index. For transparency measure, and as reported by Transparency
International, the measure used for transparency represents the degree countries are clean
from corruption [Ti11]. Based on that, the Corruption Perception Index (CPI) was used
and it consists of numbers ranging from 0-10. The measure uses a value of 10 to present
a corruption-free country (best status). The data used for this test included all countries
of the world for both measures (EGRI & CPI), and they included 177 countries.
The major objective of this study is to investigate if any correlation exists between the
two measures (EGRI & CPI). A set of bivariate correlations between CPI and the EGRI
and its constituents. The result is demonstrated in Figure 1, where all correlations were
significant at the 0.001 level. Also for the purpose of mapping the relationship between
the two major variables, a regression analysis was conducted, with EGRI as the
dependent variable and regressed on the CPI as the independent variable. The model
showed a very strong predictive power with an adjusted R2 value equal to 0.582, and an
F1,172 = 242.332, p<0.001. The regression equation which includes the coefficients of
the CPI and the constant is presented in the following: EGRI = 0.192 +0.075*CPI
Based on the objective of this study and as corruption is the major indicator representing
transparency levels, we tried to search for other measures that also contribute to the
country’s level of transparency. Another measure reported by an international institution
is the Open Budget Index (OBI) published by International Budget Partnership. This
measure consists of sub-measures related to publishing budgetary information [Ib10].
The most recent data available in 2010 included only 92 countries, and thus the data used
for this test is the common for both the EGRI and the OBI.
Measure description
E-Readiness Index (EGRI)
Web Measure (WI)
Human Capital (HCI)
Infrastructure (II)
E-Participation (EPI)
CPI-2011 (CPI)

EGRI
1.000
0.901
0.851
0.943
0.753
0.765

WI

HCI

II

EPI

1.000
0.608
0.798
0.890
0.712

1.000
0.722
0.467
0.524

1.000
0.657
0.807

1.000
0.586

All Correlations are significant at the 0.001 level [N ranges = 173-177]

Figure 1: The Pearson Correlations Matrix (For Corruption data)
The set of bivariate correlations between CPI and the EGRI and its constituents are
shown in Figure 2. All correlations were significant at the 0.001 level. Also for the
purpose of mapping the relationship between the two major variables, a regression
analysis was conducted, with EGRI as the dependent variable and regressed on the OBI
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as the independent variable. The model showed a very strong predictive power with an
adjusted R2 value equal to 0.446, and an F1,90 = 74.261, p<0.001. The regression
equation is presented in the following: EGRI = 0.257 +0.005*OBI.
Measure description
E-Readiness Index (EGR)
Web Measure (WI)
Human Capital (HCI)
Infrastructure (II)
E-Participation (EPI)
OBI-2010 (OBI)

EGR
1.000
0.917
0.887
0.942
0.765
0.672

WI

HCI

II

EPI

1.000
0.692
0.826
0.890
0.664

1.000
0.752
0.537
0.552

1.000
0.676
0.630

1.000
0.492

All Correlations are significant at the 0.001 level [N ranges = 92-93]

Figure 2: The Pearson Correlations Matrix (For Budget data)

4 Conclusion and Discussion
This study used secondary data available from international reports to investigate the
relationship between transparency and e-government development. Two measures used
and tested separately for transparency: corruption perception index (CPI) and open
budget index (OBI). When regressing e-government readiness index (EGRI) on each of
the two measures, significant support for the objectives of this research was confirmed.
Results indicated that the more countries are clean from corruption and publish the
budget information, the more e-government projects will prosper and the country will be
ready for embracing such phenomenon. Using secondary data will improve the validity
of research as researcher and re’pondents' biases are minimized. Also, this research is the
first to test such relationship using global data (previous research used perceptional data
and students subjects). Finally, future research requires that all possible factors
predicting the success chances of e-government projects are explored because of the
importance such projects. Also, this study needs further exploration to test for future
years and try to propose a framework for more factors. Also, it is surprising that a
measure for transparency does not exist, so it is important to propose a measure for
transparency that sums more than one measure related to this important concept.
This work is the first to explore the relationship between e-government readiness and
transparency using secondary data and supporting more than one conceptual assumption
in the area. Previous research assumed such link, but did not support it through any type
of empirical testing. Researchers in the area of e-government and political and public
administration are encouraged to validate such result in the future and search for other
factors that influence the success of e-government projects.
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Abstract: Today’s politicians are confronted with new (digital) ways to tackle complex decision-making problems. In order to make the right decisions profound analysis
of the problems and possible solutions has to be performed. Therefore policy analysts
need to collaborate with external experts consulted as advisors. Due to different expertises of these stakeholders the whole process may suffer from knowledge gaps. In our
approach, we describe a concept to bridge these knowledge gaps by introducing information visualization and visual analytics to the policy analysis domain. Therefore,
we reﬁne a standard policy cycle at the stages relevant for the policy analysis. Secondly, we characterize the main stakeholders in the process, and identify knowledge
gaps between these roles. Finally, we emphasize the merits of including advanced visualization techniques into the policy analysis process, and describe visualization as a
facet bridging the knowledge gaps in a collaborative policy making life-cycle.

1 Introduction
Policy analysis is one of the most critical steps in the policy-making process. The creation
and analysis of alternative solutions to a public problem (so called policy options) remains
a complex and challenging task with many different stakeholders involved. In order to
make decisions on a profound knowledge basis, formal models reﬂecting the complex dependencies between social, environmental and economical factors have to be included in
the analysis process. The application of these models in policy analysis helps to improve
decision making. However, a number of challenges has to be addressed. We gained expertise in the ﬁeld of policy analysis by collaborating with policy makers and policy analysts
in several projects. From interviews and discussions with these experts, we identiﬁed three
main challenges, described as gaps in the policy analysis process.
(1) The competence gap. In the policy cycle competence gaps appear between stakeholders with different knowledge and expertise. For a collaborative decision making process
a transparent and unmitigated information transfer is required. Depending on the type of
the communication medium and the intensity of its usage, there is a latent risk of a suboptimal information ﬂow. The problem increases if knowledge has to be communicated via
mediators. Then, additional information loss effects may appear.
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(2) The analysis gap. The results of the policy analysis are one or more alternative solutions to a given problem. Complex results often need to be summarized to a small set
of policy options that are communicated to the policy maker, who has to decide which
option to be implemented. This bears the risk that either the applied model is not exploited
in an optimal way, some results are not communicated, or, even worse, that the model is
ill-deﬁned without a sufﬁcient validation by the involved stakeholders. The exploration
of analysis results by the policy maker would be a valuable feature in an efﬁcient policymaking process, since it would support rational decision making.
(3) The iteration gap. Processes within the policy cycle may not be sufﬁciently repeated
and improved by feedback loops. Only in a few cases, a ﬁrst draft is already fully developed and workable. Moreover, an iterative improvement of the analysis model and
thereby, its results, raises the chance to conclude in feasible solutions. Time-consuming
communication efforts contribute to this gap.
In this concept paper, we argue that information visualization can help to tackle the described gaps. Information visualization can contribute to mediate between different stakeholders and keep the communication efforts transparent and efﬁcient. Many works exist
in which the value of information visualization interconnected to respective application
ﬁelds is shown. Still, we claim that the full potential of information visualization for policy analysis has not yet been exploited. With information visualization policy makers can
get access to complex models in a user-comprehensive way. Analysis results may become
more transparent and understandable for different groups of stakeholders.

2 Background
2.1 Policy Cycles
In the scientiﬁc literature a large amount of policy cycles is presented. Most of these share
similar steps in the process. Some reﬁne aspects on different levels of detail. Most cycles
presented in the literature are based on the concept of Lasswell who compared policy making to problem solving. In 1956, Lasswell introduced the policy cycle divided into seven
stages [Las56]). Later, Jones and Anderson simpliﬁed this policy cycle to ﬁve distinctive
stages [And75] [Jon70]. Stakeholders involved in each step of the process were added in
[HRP95], which results in the following cycle with stages and stakeholders: 1) agendasetting by policy universe, 2) policy formulation by policy subsystem, 3) decision-making
by government decision-makers, 4) policy implementation by policy subsystem, and 5) by
policy evaluation by policy universe. Alternative policy cycles appear in the literature, for
example the 6-step cycle by Patton and Sawicki [PS83], or the 8-step cycle in The Australian Policy Handbook [ABD08]. In our approach we adapt the 5-step cycle described
above, since it is still the policy cycle to be considered as standard. An adaptation of this
policy cycle to the ﬁeld of eParticipation with a focus on the usage of information and
communication technology (ICT) tools can be found in [Mac04]. A ﬁrst attempt to introduce interactive visualization to the policy cycle is described in [KNRB12]. Here, the
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Figure 1: Visualization disciplines categorized by involvement of human and computer [KNRB12].

authors simplify the policy cycle to the steps information foraging, policy design, and impact analysis, and promote the inclusion of different ﬁelds of visualization into the policy
cycle (see Figure 1).

2.2 Policy Analysis
Within the policy cycle at the policy formulation stage different policy options to address
a public problem are generated and compared. Policy analysis is a critical component
of this policy formulation stage [HRP95]. Various interpretations of policy analysis exist in the literature. For example, Longo [Lon13] refers to policy analysts as government
knowledge workers. A historical overview of policy making starting from the concept of
Lasswell, with an outlook to the future of policy analysis is given by Hoppe [Hop99]. He
promotes an argumentative turn in policy analysis methodology, that combines the “scientiﬁc rationality, and a social constructivist perspective on social reality”. In a survey
about scientiﬁc contributions to the ‘Journal of Policy Modeling’ Estrada postulates the
invocation of new research approaches to the ﬁeld of policy making [EY12]. He structures
policy modeling into predicting, monitoring, simulation, and descriptive approaches. In
[WV05], the authors state that policy analysis has to be enriched by craft skills for gathering information, structuring analysis, and cost-beneﬁt analysis among others. Howlett
promotes the restructuring of policy processes to evidence-based policy-making supported
by analytical techniques [How09]. When we write about models contributing to policy
analysis, we mean those from research ﬁelds like data analysis (e.g. for information foraging), optimization (e.g. for balancing multiple impact factors), game theory (e.g. for
deﬁning incentive strategies), simulation (e.g. for assessing impact), and opinion mining
(e.g. for measuring public opinion) among others. However, the access to these complex
techniques is a challenge in policy analysis.
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2.3

Information Visualization and Visual Analytics

In the following, we will describe the ﬁelds of information visualization and visual analytics, and refer to methodologies that explain how techniques from these ﬁelds may be
adapted to different modeling domains. In Section 3, we provide concrete examples for
successful collaborations between visualization research and external application domains
in order to underline the feasibility of our concept.
Information visualization is the study of interactive visual representations of abstract data.
Complex data sets are visually presented as interactive graphics to reinforce human cognition and amplify thought. [CMS99] The ﬁeld has emerged from research in humancomputer interaction, computer science, graphics, visual design, psychology, and business
methods. Information visualization allows to intuitively access results of complex models, even for non-experts while not being limited to intrinsic application ﬁelds. In fact,
information visualization is increasingly considered as critical component in scientiﬁc research, data mining, digital libraries, ﬁnancial data analysis, manufacturing production
control, market studies, and drug discovery [SB03].

Figure 2: The visual analytics process [KAF+ 08].

Visual analytics is an emergent information visualization spin-off discipline. The focus
is towards visually supporting the sense-making process and thus, of particular interest
for the policy analysis process. Visual analytics can be deﬁned as the science of effective
understanding, reasoning and decision making on the basis of large and complex data
sets facilitated by interactive visualizations [KKEM10]. The goal of visual analytics is
the creation of tools and techniques to enable the user to (1) synthesize information and
derive insight from massive, dynamic, ambiguous, and often conﬂicting data; (2) detect the
expected and discover the unexpected; (3) provide timely, defensible, and understandable
assessments; (4) communicate assessment effectively for action [KAF+ 08].
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Figure 2 shows a widely accepted process model for visual analytics. Interactive visualization and automated data analysis methods are coupled together to provide scalable
interactive decision support. The user is directly included in the iterative analysis process.
This generic process model makes visual analytics applicable to a variety of data-oriented
research ﬁelds like engineering, ﬁnancial analysis, public safety and security, environment
and climate change, as well as socio-economic applications and policy analysis, respectively. In its framework programme seven, the European commission emphasizes visualization as a key technology in the objective for ICT for governance and policy modeling
[Eur10]. The scope of visual analytics can also be described in terms of the incorporated
ICT key technologies like information visualization, data mining, knowledge discovery or
modeling and simulation [KMS+ 08].
Recently, successful methodologies on how to implement visualization design studies for
data-driven challenges of domain specialists have been presented [Mun09] [SMM12]. Due
to their reﬂection upon practical experiences of hundreds of information visualization and
visual analytics papers, the value of the introduced methodologies is widely recognized. In
these methodologies visualization researchers are guided in how to analyze a speciﬁc realworld problem faced by domain experts, to design a visualization system that supports
solving this problem, and to validate the design. Considering information visualization
validation, we refer to [LBI+ 12]. Another important aspect is the communication between
scientists in information visualization and the targeted application domains. The demand
for user-centered design [Wij06] has been recognized.
However, information visualization and visual analytics approaches in the policy modeling
domain are still surprisingly scarce compared to the number of approaches presented in
other analysis-driven ﬁelds. Still, the policy analysis domain is an ecosystem with a variety
of involved stakeholders that intend to collaborate in the best possible way. This outlines
policy analysis as an interesting application ﬁeld for information visualization.

3 Approach
The goal of our approach is to provide a concept for bridging gaps in the policy analysis
process with information visualization. The concept supports the knowledge transfer between stakeholders, and the access to complex analysis models that improve the quality of
policies. In the following, we will describe an adapted policy cycle (Section 3.1), identify
the stakeholders in this cycle, detect the knowledge gaps between them (Section 3.2), and
present visualization as a possible method to bridge the gaps (Section 3.3).

3.1

Adapting the Policy Cycle

In order to clarify the goal of our approach we expand the ﬁve-stage policy cycle by Anderson and Jones [And75] [Jon70](see Figure 3a) at the policy formulation and the policy
adoption stages. These stages imply the deﬁnition of policy options, their analysis, and ﬁ-
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nally the decision which one to choose (see Figure 3b). Several stakeholders with different
expertise are involved in these stages which result in knowledge gaps to overcome.
Agenda Setting and Problem Deﬁnition: At this stage public problems that will shape
the agenda for policy making are identiﬁed. This stage remains as described in the literature. The main stakeholders at this stage are the policy makers who decide which topics
and public problems appear on the political agenda. Current approaches postulate an increasing inclusion of the society at this stage [Mac04].
Policy Formulation: The main focus of our approach lies in the policy formulation stage,
which includes the policy analysis [HRP95]. We assume that the quality of political decisions relies on profound analysis of the problem, and the policy options to address this
problem. The main stakeholders at this stage are the policy analyst and the modeling expert. Based on the output of the problem identiﬁcation and agenda-setting stage the policy
analyst conceptualizes the identiﬁed problem. For the analysis of this problem she may
consult external experts in modeling. These experts provide analytical models to support
the creation and analysis of policy options. Thereby, the abstracted description of the problem serves as input for the model design. The generated domain-speciﬁc model produces
analysis results, which are communicated to the policy analyst. These may include generated policy options and an evaluation of these options. The policy analyst now has two
options: a) accept the analysis results and communicate them as policy options to the policy maker, or b) modify the requirements for the model, and ask for a further reﬁnement
of the model, or additional analysis results (ﬁrst feedback loop in Figure 3b).
Policy Adoption: In the policy adoption stage, the policy maker decides which of the
presented options is implemented. Therefore, the policy analyst aggregates the analysis
results derived from the policy formulation stage and provides preselected policy options
including an evaluation of these to the policy maker, who ﬁnally decides on the option to
be implemented. Based on the solutions presented by the policy analyst, the policy maker
may also decide to reﬁne the problem description, or the agenda setting, and therefore
return to the ﬁrst stage of the policy cycle (second feedback loop in Figure 3b).
Policy Implementation: Since it describes the administrative act in the policy cycle, the
policy implementation stage is not addressed in more detail.
Policy Evaluation: The policy evaluation is executed after a policy is fared in action and
therefore closes the policy cycle. After the evaluation step the problems and the solutions
may be reconceptionalized, which results in returning to the ﬁrst stage of the policy cycle.
In our approach we will not address this stage. Still, it is a relevant step in the policy cycle
that can be supported by visualization. To conceptionally address this task remains future
work.

3.2

Roles and Tasks in the Policy Cycle

After reviewing the crucial stages in the policy cycle, we identify the types of stakeholders that play a role in the considered policy cycle. We characterize these roles from our
perspective.
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Figure 3: Adaptation of policy cycle. a) Standard policy cycle [And75] [Jon70]. b) Adaptation of
policy cycle, providing more detail in the policy formulation and policy adoption stages, and two
feedback loops. c) Linking visualization to the model to bridge knowledge gaps.

The policy maker is the decision maker in the classical sense. She decides which public
problems are addressed, and by which policies they are ﬁnally tackled. In most cases,
policy makers do not have the time and the technical background to execute the policy
analysis. For making profound decisions they have advisors, namely policy analysts, that
help in addressing the problem. Still, in the agenda setting and problem deﬁnition stage
policy makers decide which public problems appear on the political agenda, and how these
problems are deﬁned. Requirements for the analysis of policy options are derived from this
problem deﬁnition. After the analysis process, the policy maker ﬁnally decides which of
the generated policy options will be implemented.
The policy analyst is the coordinator of the policy analysis. His goal is to conceptualize the problem based on the requirements deﬁned by the policy maker. Then, she has
to identify information sources, and consult external advisors that help in analyzing the
problem. Finally, the policy analyst provides alternative solutions (policy options) to the
policy maker.
The modeling expert is in most cases an external advisor recruited by the policy analyst.
She has a profound knowledge in modeling techniques (see Section 2.2 for examples).
Expertise in the policy domain is not necessarily required from the modeling expert. Still,
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the models have to be adapted to the policy domain, which can be realized by translating
the problem to the model domain, or by deﬁning technical requirements on the model.
The adapted model supports the policy analysis by producing outcomes, e.g. impact of
possible actions that are the basis for the generation of policy options.
The domain expert is an optional stakeholder. In many cases, the analytical models have
to be fed by domain knowledge and data. If neither the modeling expert, nor the policy
analyst can provide this information, a domain expert has to be consulted. She does not
necessarily have expertise in policy analysis, or modeling techniques but rather contributes
as an information provider.
The public stakeholders are not explicitly considered in our concept. Still, they play an
increasingly important role in the policy making process. By realizing an intuitive visual
access to complex models for the analysis of policy options, even non-experts like most
citizens may be involved in the policy analysis. This will increase the transparency of
the whole policy making process, improve democracy, and increase the trust in the policy
makers.
In our adapted policy cycle, three main stakeholders are identiﬁed - policy maker, policy
analyst, and modeling expert. The domain expert and the public stakeholder are neglected
in our approach. Between each of these roles knowledge gaps exist that impede the policy
analysis process. In the following enumeration we describe which knowledge is exclusively hold by which stakeholder. This may result in knowledge gaps that induce the
analysis gaps deﬁned in the introduction.
1. The policy maker and the policy analyst have knowledge in the policy domain, and
detailed information about the problem to be addressed.
2. The modeling expert knows how to build complex models, and how to apply these
models in order to produce analysis results.
3. The policy analyst knows how to interprete the results from the model in order to
provide policy options to the policy maker.
4. The policy maker may have hidden knowledge or objectives that she cannot provide
to the policy analyst.

3.3

Bridging the Knowledge Gap with Information Visualization

We provide a concept to bridge the knowledge gaps described in the previous section. We
introduce the ﬁeld of visualization research to the policy analysis domain. Visualization
techniques are connected to the model designed by the modeling expert, and implemented
into computational software (see Figure 3c). Different facets of visualization techniques
(see Figure 1) are connected to the model to address different users and tasks:
(1) Visual access to analysis results from the model: the analysis results consisting of
output data are visualized by information visualization technologies. These techniques
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enable the visual-interactive access to the output information of the model. The user can
visually explore the results of the model by search and ﬁlter operations. The information
may be visualized in different facets depending on the users’ expertise and knowledge.
The main focus of these techniques lies on the usability of the system. The intuitive usage
of the visualization has to be ensured.
(2) Visual-interactive control of the model: in an advanced mode the user can visualinteractively change input parameters of the model to reﬁne analysis results. The interactive control of the model is realized by using concepts from the ﬁeld of visual analytics,
which are coined by Bertini and Lalanne as “white-box-integration” [BL10]. As described
in Section 2.3 the concept of connecting visualization to complex models already exists in
the ﬁeld of visual analytics applied to different application areas (see also Figure 2). We
propose to introduce this concept to the policy analysis domain.
Methodologies for designing visualization systems for external application domains are
described in many design studies in visualization research. We refer to the one presented
by Munzner [Mun09] and identify a strong correlation between this methodology and
policy analysis, which we encourage to take advantage of.
In the following we will describe how visualization can bridge the knowledge gaps identiﬁed above, and which additional beneﬁts will be achieved by combining policy analysis
models with visualization techniques. Basically, for every type of stakeholder speciﬁc visual designs can be provided adapted to the speciﬁc tasks. Therefore, we introduce a new
stakeholder in the policy cycle, the visualization expert. She does not necessarily have
knowledge in the model domain, or the policy domain. Her expertise lies in designing intuitive visual interfaces that help policy makers and policy analysts by understanding, and
using the model. She has to execute requirements analyses with the involved stakeholders
- the policy maker, the policy analyst, and the modeling expert. For each of them she will
provide visualization designs adapted to their prior knowledge.
3.3.1 Visualization for Policy Makers (and Public stakeholders)
The visualization design for the policy maker will consist of easy-to-understand interfaces
only depicting the information relevant for the decision process. It enables the policy
maker to get quick access to analysis results from the model. This interface will bridge
the knowledge gap between policy maker and the modeling expert (see competence gap).
Moreover, the policy maker can give feedback to the modeling expert if some information
is missing, or if the model has to be reﬁned from a higher level perspective (see iteration gap). As another “gap bridger”, the translation of analysis results to policy options
can be derived by the visualization. This will bridge the knowledge gap between policy analyst and policy maker (see analysis gap, and competence gap). The considered
visualization techniques are mainly infographics, and easy-to-use information visualization techniques. As an example the ManyEyes system enables a user friendly access to
visualization techniques with the option for the users to upload and visualize their own
datasets [VWvH+ 07]. In [BBF+ 11], the authors introduce a visual interface easy-to-use
for searching in earth observation data.
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3.3.2 Visualization for Policy Analysts
The visualization design for the policy analyst will consist of the basis functionality provided to the policy maker, and advanced interaction techniques, that offer a closer connection to the model. This interface will bridge the knowledge gap between the policy analyst
and the modeling expert (see competence gap). The policy analyst will be able to validate
the model from the domain perspective, and reﬁne it, e.g. by changing input parameters
(see iteration gap, and analysis gap). The communication between the policy analyst and
the modeling expert will be supported, since both can work with the same information
representation. Again, the access to the complex model is facilitated. This enables the
policy analyst to interact with the model, gain an understanding of the model, and ﬁnally
produce analysis results without the help of the modeling expert (see analysis gap). The
considered visualization techniques come from both ﬁelds: information visualization and
visual analytics. Examples for visual systems designed to support policy analysts can be
found in the ﬁshery policy domain [BMPM12], and the energy domain [Hea12].
3.3.3 Visualization for Modeling Experts
The visualization design for the modeling expert will comprise the highest functionality.
Depending on the requirements of the modeling expert, a visual-interactive editing of the
model can be realized. Visualizing the model input and output may help the modeling
expert to reﬁne his model, and validate the functionality of the model (see iteration gap).
The reﬁned model will produce new analysis results that are communicated to the policy
analyst and the policy maker via their respective visualization design (see analysis gap,
and competence gap). This bridges the knowledge gap between policy modeler, policy
analyst, and policy maker, who can reﬁne the functionality of the model, and validate the
correctness of the model in a collaborative fashion (see iteration gap). The considered visualization techniques for the modeling expert are mainly from the ﬁeld of visual analytics.
In [MK08], a visual system for the data-driven veriﬁcation of hypothesis is provided. In
[IMI+ 10], an interactive data analysis process is supported with visualization techniques.

4 Discussion
This work was motivated by the ﬁnding that visualization as a medium of communication is considerably less applied in the policy analysis domain than in other application
domains. We shed light on the value of information visualization for policy analysis, and
enumerated stakeholders in the policy cycle that may beneﬁt of an enhanced use of visualization. Based on a review of the currently applied policy cycles, we have identiﬁed
possible knowledge gaps between subsequent process steps and the involved stakeholders,
respectively. We have identiﬁed common ground between policy cycles and user-centered
design methodologies in information visualization and visual analytics. Our main contribution is a concept to include visualization in the policy formulation and policy adoption
stages. This may help to bridge the identiﬁed gaps in the policy analysis process.
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As a next step, we will apply our concept to actual policy analysis problems being identiﬁed in ongoing research projects. A tight coupling between visualization and the models
applied in the policy analysis can be enriched by involving more visual analytics capabilities. Furthermore, we will extend the presented concept by incorporating visualization for
other possible stakeholders, the domain expert and the public stakeholder, in particular. We
offer our concept as one possible method to incorporate information visualization in the
policy analysis process, and wish to provide a starting point for an ongoing discussion with
further reﬁnements and extensions. We hope that in the near future more researchers from
the policy analysis and the information visualization domains contribute to collaborative
approaches, and enrich interdisciplinary research.
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Abstract: The policy making process in public authorities is nowadays usually an
offline process. ICT is just very conservatively used, which also limits the
inclusion of citizens’ opinions. In difference the ICT sector consists of a rapid
development in the area of eParticitpation and also in data-storing approaches and
visualizations. But today it is hard to assign such new technical approaches to the
policy modeling process, because of their non-ICT orientation. In this paper we
introduce a new detailed ICT-based policy modeling process and an assignment of
some modern ICT technology features. To support decision-makers, the main
contribution of this paper is an assignment of useful visualization-types to the
technological features and furthermore to the ICT-based policy-making process.
Therewith we describe an approach how interactive visualizations can lead to a
more effective policy making.

1 Introduction
The role of policy modeling is a growing issue that gets an increased focus not only by
politicians and researchers, even more from the public. Especially the increasing
problems of most countries, e.g. because of the financial crisis in 2008, changed the
focus of a number of citizens. The citizens expect an opportunity to get at least to be
heard by the government or in best case, to get the chance to be involved in the policy
making. The researches in eParticipation and eGovernment provided a couple of new
approaches how the citizens’ opinions could be more and better considered.
In difference to these society developments, the researches in policy modeling address
just basic ideas on the surface. Especially the policy modeling process that is used for
policy making in public authorities brought just moderate changes. Nowadays no
detailed ICT-based policy modeling process is published in the literature that describes a
detailed formulated policy making process. For sure, there are some established
researches e.g. by Macintosh [Ma04a, Ma04b] that flank this issue. But these researches
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are only on a basic level, there is lack of in detailed described process models for ICTbased policy making.
Another challenge is the inclusion of modern strategies of massive public data-sources
and techniques to visualize certain aspects for in-depth analysis. In the past years
technical systems become more powerful and provide intuitive and interactive userinterfaces to allow a precise problem and solution analysis. Therefore big-data sources
and modern interactive visualization allows users to watch data in complete new ways
and to gather on this way an encompassing picture about a topic. In the domain of policy
making, these possibilities are just less researched. Usually simple charts are used to
visualize the statistics data. Modern data-sources, i.e. from social media platforms or
dbpedia as semantic-data source, are usually unconsidered and thereby the visualization
abilities are very limited.
In this paper we present a new ICT-based policy modeling process that is characterized
in a very detailed form. The fundament of this process consist of established but just
abstractly defined ICT-based policy modeling process, and traditional but well
elaborated literature for non-ICT based policy modeling process descriptions. Also
experts from public authorities were involved in the process definition to ensure the
function of the process definition. On this process different ICT technology features
were assigned, for which we identified modern public data-sources. After all this work,
we are able to determine visualization-types that ensures a beneficial data-visualization
for each technology feature and furthermore for each task of the defined policy making
process. As a main outcome we define a set of visualizations for different technology
features, which representing a task and included some data sources that are required for
an efficient task solving. Basing on this set of visualizations, new and innovative
visualizations systems can be developed that providing interaction and analysis features,
which are closer on the behaviors of policy makers. In fact policy makers get the ability
to work with highly interactive visualizations to explore and analyze data.

2 Policy Modeling Processes: an Overview
The process of Policy Modeling (PM) is a complex challenge, which includes various
tasks with a predefined order to ensure the creation of an effective policy. To face this
challenge the structure of the accruing tasks were investigated by several existing
process definitions. The processes enable the definition of process-tasks and supporting
tools for an efficient task-solving. In particular the supporting tools are nowadays
brought by the Information and Communication Technologies (ICT), with the rising role
of internet, social web and further ICT-based technologies. The definition of PMprocesses was often defined in existing works by setting goals for their categorization.
The most established process-definitions are the conventional ones, which are mostly
used in public authorities. We mean with conventional that the process definition does
not involve ICT-based tools. Beside these conventional processes, few adaptations were
applied to use ICT-tools in the PM-process. We sub-summarize in this paper the PMprocesses that involve ICT-based tools for supporting tasks as ICT-based policy
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modeling processes. A third group of PM-processes is technology-driven and constrains
the PM-process to the limitations of technologies.
2.1 Conventional Policy Modeling Processes
The conventional PM processes are the most established definitions and primary used
and implemented at public authorities. They have been researched since decades, but
unfortunately they lightly consider the ICT-tools and their opportunities. Novel
approaches for eParticipation and eGovernment cannot be reconciled with the
conventional PM-processes. The most advantage of such conventional PM-process
definitions is their accurate documentation. No other category of PM-process definition
provides such a well described definition of each process step.
Most of the conventional defined PM-process, i.e. in [Jo84, BD83, An84, HH06], are not
equal, but they describe the most necessary steps in a similar way [HRP09, HH06].
Therefore they are using a three to seven stage model and cover with the diverse stagenumbers the same issues. This fact allows the grouping of these approaches into a
generalized five-stage model [HRP09]:
(1) Agenda Setting: The function of this stage is to recognize a problem and to identify
the related reasons.
(2) Policy Making: Based on the identified problem, in this stage proposals for solutions
are defined.
(3) Policy Decision: Mostly Politicians in the role of decision-makers act in this stage to
decide which proposal and with which condition a policy should be implemented.
(4) Policy Implementation: The goal of this stage is the ratification of a new policy for
validation.
(5) Policy Evaluation: In this stage the implemented policy is analyzed and observed.
The goal of this stage is to identify if the faced policy-problem is solved.
The description for these five stages of the PM process is just an outline, which is more
explained in the above mentioned literature. In this paper we primary focus on the
detailed description of the model proposed by Howlett et al. [HRP09], which contains an
aggregation of most of the existing and established researches in that domain and
describes the PM-process stage in a clear shape.
2.2 ICT- based Policy Modeling Processes
A more recent approach to define the PM-process is the inclusion of ICT-tools in the
entire process. In particular the involvement of citizens and their opinions can be
supported in a more sufficient way. These process models adapt the conventional PMprocess to include ICT-tools.
There are two established and equal PM-process definitions that investigate ICT in the
process model: The well-known definition of Macintosh [Ma04a, Ma04b] (Figure 1) and
published model proposed by the OECD [OE03a, OE03b] to reinforce eDemocracy.
Both processes define a five-stage PM-process:
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(1) Agenda Setting: The Agenda Setting defines the need for a policy or a change to an
existing policy. It further clarifies the problem that triggered the policy need or
change.
(2) Analysis: The Analysis clarifies the challenges and opportunities in relation to the
agenda. This step’s goals are examining the evidence, gathering knowledge, and a
draft policy document.
(3) Policy Creation: The Policy Creation aims to create a good workable policy
document, taking into consideration a variety of mechanisms such as risk analysis or
pilot studies.
(4) Policy Implementation: The Policy Implementation involves the development of
legislation, regulation etc.
(5) Policy Monitoring: Policy Monitoring might involve evaluation and review of the
policy in action.
Next to the above described process definitions, there are very similar definitions with a
deviation in the number of stages. They address the same issues, similar to the parallel
existing process definition for the conventional PM-processes. The process definition of
Mashinini [Ma08] consists of four phases. His model combines the first two stages of
Agenda Setting and Analysis in one stage. Another PM-process definition was proposed
by the World Bank [Wo10]. It describes a more structured PM-process with an assessing
and coordination responsibility within the governments.
All of these kinds of process definitions do not describe the process in a detailed form.
Neither the concrete tasks are named or described, nor are the possibly useful ICT-tools
defined for supporting the tasks. Nevertheless the mentioned processes are for many
eDemocracy project-ideas a well foundation, even if they are just defined on a very
abstract level. The breach of a detailed description makes it difficult to use such a PMprocess definition in planned concrete implementations. Concrete implementations needs
to be developed for specific tasks to ensure that it help users. In consequence a detailed
defined ICT-based PM process is also essential to determine appropriate visualizations
for each PM-stage.
2.3 Technology-Driven Policy Modeling Processes
The third group of PM-process definitions is defined for the use of specific technologies
in the Policy Making. Some technologies allow the definition of specific processes,
which addresses the challenges for this single type of technology. Therefore the PMprocess is abstracted and adapted on the requirements of the technology. The goal of
these technology-driven PM process is not to define a global process for public
authorities, even more these definitions are focusing on the behaviors of a technology
and thereby to ensure an optimal exploit of the technology’s benefit.
A less number of approaches address general technical issues. On examples is the threephase process of Misuraca et al. [MBC10]. It provides a general idea to include
technologies in the decision making process. The goal is not establish the inclusion of a
concrete technique, even more it acts as a motivation factor to create more ideas and
techniques that possibly can be considered by decision makers [MBC10].
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Most of these PM process definitions are addressing a certain topic. Through the
combination of multiple technologies, a new service is obtained that aims to improve a
part of the policy making process. The resulting process definition does not always
correlate with conventional or ICT-based PM-process, but this is also not the primer
proposed goal. The goal of such PM-processes is to provide a beneficial process to
improve a concrete aspect. An example for such a PM-process definition is the Policy
Making Lifecycle of the European project ePolicy [Mi12, KNR12].

Figure 1: Comparison of a 5-step ICT involving Policy Modeling-process (based on Macintosh
[Ma04a]) with an ICT-specific Policy Modeling-process (based on Kohlhammer et al. [KNR12])
that focuses on the main visualization tasks.

According to previous type, there are also process definitions that are defined for a
specific technology type, i.e. for information visualization [KNR12] or simulation
techniques [Pa02]. The idea is to provide a process definition for this type of
technologies, based on an abstracted and adapted general PM process definition that
considers the technology’s specific behaviors. An example of such a technology-driven
process is the visualization-process of Kohlhammer et al. [KNR12]. For this exemplary
visualization purpose, they reduced the entire PM process on the relevant parts for the
visualization on (Figure 1): (1) Information Foraging, (2) Policy Design, and (3) Impact
Analysis.

3 An ICT-based Policy Modeling Process
In the European project Future Policy Modeling (FUPOL), we defined a novel policy
modeling process that uses ICT-tools for supporting the entire policy creation process
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[SNB13]. This model uses Macintosh’s ICT-based process model [Ma04a, Ma04b] as
fundament for a more granular specification of ICT-capabilities. Therefore the processes
are broken down into sub-processes and tasks. This ensures a detailed ICT-based PMprocess. Supporting technologies can be assigned in a more specific way in the process,
which leads to the establishment of a new and more efficient policy making process.
[SNB13] To specify the sub-processes and tasks in detail, the work of Howlett et al.
[HRP09] with its elaborated process descriptions was investigated, although they
investigated in particular conventional PM-processes. The process could be adapted to
include ICT in an appropriate way, through investigation of the needs of pilot cities
involved in the project [Pa12, TG12], and the further ICT-based PM-processes [Ma04a,
OE03a, OE03b]. This entire process description and the explanation of the identified
FUPOL technology features are completely documented in [SNB13]. The results of this
work are summarized in the following figure. It shows the global process definition and
its sub-processes and tasks and the assignment of the FUPOL technology features to the
existing PM process tasks.
To consider ICT, we could not align technologies directly on the process, because of the
available heterogeneous kinds of data and very different analysis purposes. Therefore we
focused on what technologies could be used for each task. The technologies were
selected and aligned to the process in discussion with the pilot cities that are involved in
the FUPOL project. This ensures that the process as well as the technology alignment
addresses the goals and the work of the municipalities. In consequence, we get a list of
technologies that are appropriate and should be used to solve the existing task.
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Figure 2: The FUPOL ICT-based Policy Modeling process with the Technical Feature alignment
(based on the described process in [SNB13]).
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4 The Role of Visualizations in the Policy Modeling Process
To explain the role of visualizations, we have to define the context of visualization first.
We define as visualization context the main influencing factors that impact the visual
appearance and interaction behavior of visualizations. To reduce these factors in an
abstracted and comprehensible way, we classify three main influencing categories
(Figure 3):
−

−

−

Data: Data is essential to visualize information on the screen. In dependency of the
data, different visualization types, e.g. hierarchical, temporal or graph-based, are
appropriate. The data mainly limits the range of applicable visualization. Only if the
data provide the required attributes for a specific visualization type the underlying
information can be visualized. For instance, if there is no temporal data, it is
impossible to use timelines and visual spreads over time.
Task: The second main influencing factor is the task to be solved. We define tasks in
visualization context as an iterative process of perceiving visual information and
interacting with visual entities for achieving a wished target, goal or awareness. The
solving of a task is more efficient, if the visualization is dedicated designed to the
achievement of the goal.
User: The user is the third main influencing factor. All aspects of this humancomputer-interaction situation aiming on the provision of a more efficient and
effective interaction. In perspective to visualizations, the users’ behaviors are a
major influence factor that needs be considered. The perception of visualization can
vary significant between two different users. In consequence, the user with her
behavior, expertise, pre-knowledge etc. needs to be considered as a main influence
factor for the visualization.

Figure 3: The depending objectives of the general visualization context, which consists of the three
main objectives: user, task and data.

In the previous chapter we introduced the PM-process which is used in the FUPOL
project. Based on this process we are able to directly address concrete tasks. But the
defined process itself allows no direct assignment of appropriate visualization-types to
solve the given tasks. However, through the introduced FUPOL technology features we
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can make a recommendation to (existing) public data-sources. Regarding the mentioned
visualization-context, the data and task-aspect can be clearly defined.
In the following assignment the aspect of user is reduced to the analysis experts. In this
case this assumption can made, due to the knowledge about the main actors with
visualization technologies. This means, we expect an intermediate level of knowledge
with ICT-tools. That allows the conduction of users’ familiarity with graphical and
interactive visualizations, in particular to solve analytical tasks. Overall we are able to
define now the entire visualization context in the PM-process. Based on this context, we
can now assign concrete visualization-types that are suitable for each PM technology
feature of the ICT-based Policy Modeling process. For the visualization-type
recommendation we determined what kind of visualizations can be used in dependence
of the technology feature (and its implicitly defined goal) and the available data source
and therefore the existing data (statistical, semantic, textual, etc.).
Policy Modeling
Technology Feature
Policy Indicator
Dashboard

Recommended Public
Data-‐Sources
• Statistical Databases

Recommended Visualization-‐Types
• Spreadsheet Visualization

o Spreadsheet Visualization with traffic
lights for indicators
o Scatterplot Matrices

• Simple Statistical Visualizations
Social Network
Aggregation and Single
Window Display

o Line/Area Charts
o Bar Charts

• Social Media
Databases

• Semantics Visualization

o Node-‐Link Visualization  i.e. showing
topics relations
o Tree-‐based visualizations  i.e. to
explore by data-‐source and by topic

• Statistical Visualizations

o Charts  i.e. to allow identification of
hot topics

• Geographical visualization
o Map visualization  i.e. to show the
location for an issue

Hot Topic Sensing & Topic
Summarization

Opinion Maps

• Social Media
Databases
• Political
Communication
Platforms (e.g.
Blogs, Forums,
Comment section of
Newspaper articles)

• Statistical Visualizations for
Trend/Opinion Visualizations
o Stacked Charts
o Weighted Graph Visualization 
e.g. to identify opinion leader
• Social Network Analysis Visualizations

• Social Media
Databases
• Political
Communication
Platforms (e.g.

• Geographical Visualizations

112

o Node-‐Link Visualizations
o Weighted Graph Visualizations
o User Relationship Diagrams

o Simple maps
o Geographical heat-‐maps
o Statistics visualization within maps

• Statistical Visualizations

Knowledge Database and
Visualization

Blogs, Forums,
Comment section of
Newspaper articles)
• Semantics Data
(Linked-‐Open Data)

Visual Social Data
Analysis

• Social Media
Databases

o Charts  i.e. for trend-‐/reasonability
mining

• Semantics Visualization:

o Tree-‐based Visualization
o Node-‐Link Visualizations
o Time-‐based Visualization
o Geo-‐based Visualizations

• Social Network Analysis Visualization
o Node-‐Link Visualizations
o Weighted Graph Visualizations
o User Relationship Diagrams

• Geographical visualizations

o Map visualizations  i.e. to show
influence location or the geographical
correlation for his postings

• User Activity Visualizations (focus on
postings)
• Graph-‐based visualizations to show the
Fuzzy Cognitive Maps

Visual Fuzzy Cognitive
Maps

n/a

Visualizations of
Statistical Data

• Statistical Databases

• Social Network Analysis Visualization
o Statistical visualization to support
analysis (compare, identify etc.)

• Semantics visualizations

o All kinds of semantics visualizations 
i.e. to visualize the meta-‐information
like SDMX-‐ML

Community Feedback
Platform

• Social Media
Databases
• Political
Communication
Platforms (e.g.
Blogs, Forums,
Comment section of
Newspaper articles)

• Correlation Visualization of statistical
Data
• Statistical Visualizations

o Node-‐Link visualizations  i.e. to
visualize dependencies and initiators of
initiatives
o Tree-‐based visualizations  i.e. to
navigate between different topics
o Timeline-‐based visualizations  i.e. to
show history of initiatives and feedbacks

• Social Network Analysis Visualization

o Weighted-‐graphs  i.e. to show opinion
leaders

• Geographical visualizations
o Map visualizations  i.e. to show

addressed regions and problem areas

Outgoing Multichannel
Social Media Single
Window Messaging

n/a

• Text-‐based visualizations and browser-‐
based visualization to see published
results
• Semantics visualizations
o Graph-‐based visualizations  i.e. to
observe feedbacks separated by the
social media platform
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Simulation and Impact
Visualization

• Statistical Databases
• Simulation Results
Data-‐Sources

• Statistical Visualizations

o Diagrams and charts  i.e. to observe
the quantitative result of the simulation

• Geographical visualizations
o Map visualizations  i.e. to visualize

impacts and consequences on a specific
region

Table 1: Assignment of recommended public data-sources and visualization-types to the
technology features of the FUPOL policy modeling process.

The introduced visualizations-types correspond just to classes of visualizations and not
to concrete visualization-algorithms. This means that for every process-task different
visualization algorithms fit. Furthermore the visualizations can be more individualized
through adaptation methods, which define the user-aspect in a more precise way.

5 Conclusion
A major challenge in using visualization in the policy making process is the less concrete
definition of existing ICT-based policy modeling processes. So visualizations experts are
not able to design interfaces that will more helpful for decision-makers, because they do
not know about the process. On the other hand decision-makers are limited in their
analysis because of the miss of more efficient analysis tool, i.e. analytical visualizations.
Because of this fact, in this paper we presented a new ICT-based policy modeling
process that is characterized in a very detailed form. On this process different ICT
technology features were assigned, for which we identified modern public data-sources.
After all this work, we determined visualization-types that ensures a beneficial datavisualization for each technology feature and furthermore to each task of the defined
policy making process.
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Abstract: The paper discusses opportunities and challenges of social media and
social media analytics for the purpose of policy and decision making. The EU-FP7
ICT project UniteEurope is presented as an innovative on-going research and
development project that combines the expertise and perspectives of technical
practitioners, researchers and policy makers for elaborating a scientifically based
social media analytics tool.

1 Introduction
The vast and continuously increasing amount of user-generated data in social media –
published opinions, statements, and conversations – over the past years has quickly been
detected as highly valuable and useful for various purposes, mainly in the fields of
marketing, consumer research, or corporate branding. Besides the commercial scope,
social media became more and more relevant for other stakeholders and organisations such
as public administrations and political parties who use social networks as a means of
communication with citizens, information services, etc. [JBS12]1.
In this paper we will present an innovative approach that combines social science research
and technical development for policy making and decision support in the public sector
based on public user-generated content in social media. After a short introduction on the
potentials and challenges of analysing social media content for the purpose of policy
making (section 2), we will present the approach and intermediary results of the
UniteEurope project (section 3),continue with perspectives and remaining challenges for
the future of social media analytics (SMA) for the public sector (section 4) and conclude
with the potential impacts (section 5).

1
Other fields of application are public security or crisis and emergency analysis and management which have
been the subject of several research projects in recent years (e.g. DHC11, Ni12, JO12, Opti-Alert
(http://www.opti-alert.eu/) and many others).
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2 Social media analytics for public administrations
Social media have become an integral part in many aspects of everyday life: social
networks like Facebook or blogging tools like Twitter changed our communication
patterns not only as private individuals but as citizens who are able to share their opinions
with a broad online public. A growing amount of literature has been published in the past
years on the democratic and participative potential of social media by allowing citizens to
easily and quickly produce, publish and share content [Ma12], [Xe12], [BE08].
“Social media is collaborative and participatory by its very nature as it is defined
by social interaction. It provides the ability for users to connect with each [other]
and form communities to socialize, share information, or to achieve a common goal
or interest. Social media can be empowering to its users as it gives them a platform
to speak. It allows anyone with access to the Internet the ability to inexpensively
publish or broadcast information, effectively democratizing media. In terms of time,
social media technologies allow users to immediately publish information in nearreal time” [BJG10 in: Ma12: 149].
The emergence of online media and social online communities also affects public
institutions in many different ways: It has an influence on the (communication) relations
between governments and civil society, for example when citizens gather in social
networks to share their resentment of policies or the political system as a whole and might
start to organise protests (e.g. Arab Spring, Occupy movements) [HH13]; governments
themselves use social media as a means of public relations, providing services or
communicating information to citizens and increasingly as source of information on
general trends in public opinion [JBS12], [OE01], [MLC11], [UN12]. The latter is a new
field of application which until recently has been used mainly by private companies for
commercial purposes like social media marketing or branding [We12]. Social media
monitoring and social media analytics allow making use of publicly shared user-generated
content in social media (i.e. for example comments, blogs, postings in social networks or
communities) in an automated and systematic way.
The potentials of using social media (data) for commercial purposes has been researched
and practised for several years and there is already “a considerable body of knowledge on
how social media can be used effectively by enterprises for supporting and strengthening
various functions, such as marketing, customer relationships, new product development,
etc.” [CLK12: 78]. In contrast, the benefits of social media and the application of social
media analytics for governmental organisations has not been observed comparably
[CLK12]. The UN E-Government Survey 2012 states that while governments still prefer
traditional methods for obtaining citizens’ opinions and feedback to public issues and
policies, there is a trend of governments using social network tools for feedback and
engaging citizens [UN12: 46].
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There is already a wide range of software tools on the market that collect, filter, analyse
and visualise public data from social media2. Most of them are developed for companies
and offer classical media monitoring, sentiment analyses or market research [We12].
However, users’ requirements and needs in terms of usability, reliability and
interpretability are quite different for public administrations and the purpose of decision
and policy making support than for commercial users who aim at analysing a company’s
or a product’s popularity among consumers. Most commercial tools offer primarily
quantitative analysis and compilation of postings on the basis of brand/company name
mentions (frequencies of names/keywords, number of “Likes” on Facebook etc., cf. Centre
for the Analysis of Social Media3). But public policy makers in governmental institutions
– in contrast – demand for instruments with a scientifically and ethically sound basis, high
quality data analyses and intuitive yet sophisticated parameters and visualisations to serve
them as a solid basis for decisions on policies and measures (ibid.). From our previous
research undertaken in the UniteEurope project as well as best practices from similar
projects, we learned that governmental stakeholders which are in general more hesitant
towards social media than other actors (e.g. civil society, [Gö12]) are only considering
tools that are (1) easy-to-use, (2) safe them time and costs (e.g. in comparison to traditional
survey methods), (3) avoid information overflow by high-quality filter/analysis options
and (4) provide them with data that is otherwise not (easily) available (e.g. due to bias of
“social desirability”). Consequently, development and customisation efforts for tools that
aim at supporting policy and decision making in the public sector are significantly higher
and different than in the commercial area.

3 The UniteEurope project
UniteEurope is an ICT project (2011-2014) co-funded by the European Commission under
the Seventh Framework Program4. Consisting of IT experts, social scientists as well as
NGOs and municipalities (i.e. the future end-users) the consortium develops a social
media analytics (SMA) and decision support tool for European cities and NGOs that
enables them to improve their integration policies and measures. The main target groups
are integration or diversity departments in European municipalities as well as local NGOs
in the field of migrant integration.
3.1 Concept and objectives
The currently developed SMA tool collects user-generated content that has been published
in social media like Facebook, Twitter, online newspapers, blogs, communities etc.
through APIs, feeds and other standardised interfaces. Based on a Hadoop software
framework, publicly available postings, comments and articles are collected, processed
and indexed and furthermore analysed in order to make the huge amount of data usable
Such as Opinion Tracker, Simplify360, Radian6, BrandsEye, Brandwatch Tool and many others (cf.
Goldbach Interactive Social Media Monitoring Tool Report 2012:
http://www.goldbachinteractive.com/aktuell/fachartikel/social-media-monitoring-tool-report-2012)
3
http://www.demos.co.uk/projects/casm/
4
http://www.uniteeurope.org, Objective ICT-2011.5.6. ICT solutions for governance and policy modelling

2
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for policy makers. The tool is elaborated as a software-as-a-service solution, allowing end
users to access UniteEurope independently of location and device [GGP13], [WL13].
Citizens’ opinions, as expressed and shared with online users and among communities,
are valuable for public administrators and organisations [UN12] in the field of migrant
integration because they allow insights into general trends, sentiments, important topics
and new issues, i.e. the general discourse on migrant integration in online communities.
Making these sources usable as a means of information and feedback to policies, measures
or campaigns while at the same time safeguarding citizens’ privacy and data protection
[GKG13], [GGP13] are the aims and challenges of UniteEurope (see section 4).
The basic concept of the software solution developed in the project as visualised in figure
1 aims at providing the tool’s end users (i.e. public administrators and policy makers in
the realm of migrant integration) with bottom-up, real-time information about citizens’
opinions and sentiments.

Figure 1: Concept of the UniteEurope tool

From a wide range of local and global social and online media sources user-generated
content is gathered and stored and in a next step analysed according to the needs and
interests of policy makers. The process of analysis which is necessary to provide users
with more than unstructured mass data builds on a specifically elaborated grid model with
multilayer patterns [GGP13].
3.2 Data filtering and analysis
The grid model is based on in-depth analyses of workflows and policy issues in three
European municipalities5. While end users define themselves from which media sources
they want to retrieve information, the selection of integration-relevant postings builds on
represented in the UniteEurope consortium by the cities of Rotterdam and Malmö and the associated city of
Berlin

5
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multi-lingual keyword lists which have been elaborated by integration scholars6. The
collected data is categorised and analysed according to a taxonomy of integration issues
(e.g. socio-economic, socio-cultural, legal-political and spatial dimension, with more
detailed integration areas such as education, inter-cultural contact etc.), thereby providing
end users with a thematic map of social media comments [Sc12].This data will be
presented to administrations and policy makers in an intuitive and easy-to-use manner with
visualisations, graphs and different features. Analysing the dynamic development of
trends in expressed opinions and frequently debatted issues, sharing information and
experiences with other European municipalities and NGOs in the field of migrant
integration, alert functions etc. are only a few of the tool’s supporting measures which are
supposed to serve as an additional source of information, feedback and for agenda setting.
The flexible and scalable combination of tool modules provides end users with time and
cost efficient information and real-time analysis of citizens’ online debates on migrant
integration issues, thereby offering otherwise not (easily) obtainable data in an automated
and specifically tailored manner according to their needs and requirements.
3.3 Social media analytics and e-participation
In the last decade the European Commission has identified the potential impacts of ICT
and Web 2.0 for governments [Os08] and has called for and funded several projects that
develop ICT solutions for governance, policy modelling and policy support [Xe12]. In
contrast to projects like NOMAD 7, PADGETS8, UbiPOL9, ImmigrationPolicy2.010,
Puzzled by Policy11 and others, UniteEurope has an explicit focus on the perspective of
governments. While most initiatives aim at enhancing the participation and engagement
of citizens in order to improve the policy and decision making process, “UniteEurope is
not decidedly an (e-)participatory tool” [GGP13: 6] although it seizes user-generated
content as feedback and information source.
“It has to be stated that the objective of the UniteEurope project and its SMA tool
is to give public administrations and policy makers a new source of information
from the grassroots level. (…) Although citizens do not directly and intentionally
participate in this process (…) it is assumed that the information provided for
administrations by the SMA tool will contribute to more bottom-up and responsive
integration measures” (ibid.).

4 Challenges of SMA usage for public purposes
Whilst the potentials of SMA-usage by governments are seem convincing, it has become
apparent thatapplying them in fields concerning the general public and often serving
6

Currently, the semantic tags are available in English, Swedish, Dutch, and German as well as the cities’ main
migrant languages Turkish, Polish, Bosnian, Serbian and Croatian.
7
http://www.nomad-project.eu/
8
http://www.padgets.eu/
9
http://www.ubipol.eu/
10
http://www.immigrationpolicy2.eu/
11
http://www.puzzledbypolicy.eu/
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public authorities is more delicate for several reasons. Many challenges arising from social
media as information source for purposes of public weal, such as those of an ethical, but
also of a legal and cultural nature, have been extensively revealed in the frame of the
UniteEurope project and can, in large parts, also be considered valid for public social
media usage in other contexts [GKG13].
4.1 Legal aspects
When talking about SMA from a legal point of view, it is data protection and privacy
issues that need to be considered in the first place [JO12]. SMA tools that are meant to
collect information for public purposes are normally limited to publicly accessible social
media contents only. From a data protection perspective, this limitation already reduces
impacts on privacy issues, but by far not entirely. This is due to the fact that the author of
a posting is not necessarily the only “data subject12” of that very posting. This author can
publish “sensitive data13” of another “data subject” which, in turn, would be collected and
processed by the SMA tool [Kr12]. Krieger et al. [Kr12: 14ff] suggest a range of
safeguarding measures in order to remain in compliance with data protection regulations
such as the prudent selection of media sources, anonymisation of authors’ names and
acronyms, registering with the Data Protection Commission in charge, awareness raising
with end users, continuous legal advisory, to name but a few.
4.2 Ethical aspects
Complying with legal standards can only be considered a minimum requirement when
ethical aspects come into play. Krieger et al. [Kr12: 31ff] deal with misuse in a broad sense
and point out that also data protection issues must be reflected from an ethical point of
view, mainly concerning the question of “informed consent”. Furthermore, they point at
questions such as “who is represented on the web”, “who is active in social media” and
“whose voices are being ‘heard’”. Same goes for the follow-up question of how to weigh
results (quantitative vs. qualitative approach). Whilst a SMA tool would be useless without
at least some quantitative presentation or ranking of results, one must be aware that
frequencies have a limited information value as they tend to represent extremist views
which are to be found more often or more insistingly in social media than moderate or
minority views (ibid: 34ff). Thus, qualitative explanations and additional content
information will always be needed in order to give a hint on how the results can be
interpreted.

“The natural or legal person (…) whose data is processed” (Austrian Data Protection Act)
“Data relating to natural persons concerning their racial or ethnic origin, political opinion, trade-union
membership, religious or philosophical beliefs, and data concerning health or sex life.” (Austrian Data Protection
Act)
12

13
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5 Summary and conclusions
This paper discussed potentials and various aspects of social media analytics for policy
making and decision support in public administrations. As an example how the
technocology of SMA can be tailored for the specific needs and requirements of
stakeholders in the field of migrant integration in European cities, we presented the EUFP7 project UniteEurope. The innovative and holistic approach of this ICT project aims
at combining social scientists, IT experts and public stakeholder in order to cover the
related aspects and challenges that come along with the new instrument of SMA.
Therefore, we conducted an in-depth and on-going analysis of legal, ethical and cultural
aspects of this new field of research and application. The overall goal is to elaborate an
instrument for local (an pan-European) governments and civil society organisations that
supports their policy and decision making processes by providing them with bottom-up
information on citizens’ opinions and sentiments on integration issues, thereby giving
them the ability to identify new issues, trends and problems at an early stage, develop new
initiatives, or track feedback to policies, measures and campaigns. Through the inclusion
of citizens’ opinions a contribution to “better and more socially-rooted and balanced
public policies” [CLK12: 80] is expected as one of the main impacts of R&D in the realm
of SMA for policy making in general and the UniteEurope project in particular. The
thematic specialisation of the presented project on migrant integration at the local level,
the profound social-scientific foundation, the thourough analysis of legal, ethical and
cultural aspects and the technical innovations are only some of the projects novelties and
distinctive features.
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Abstract: Although established as a mainstream mechanism for delivering public
services, the adoption of electronic government (e-government) has not been
uniform. One of the problems mentioned in prior research relates to the fact that egovernment services are perceived as being distant and impersonal from a user or
citizen perspective. In this paper, the authors argue that complementing existing egovernment services through the use of a video-to-video platform could alleviate
this problem. This paper presents the concept of the LiveCity project which
proposes the delivery of high definition video over existing Internet infrastructure
to enhance public services. The potential benefits of overlaying video on top of egovernment applications are examined through use case scenarios.

1 Introduction
E-government was introduced more than a decade ago [NR13], with the aim of offering
better services for citizens, that are available regardless of their location, in an efficient
and transparent manner [AS06][BH07] [DMB06] [FDF08][NR13]. Previous research
shows that early predictions in terms of citizen adoption of the introduced online
services have not been met [CC12][Ch09][FM10][HRB13][NR13]. A persistent problem
that has hindered its adoption and diffusion has been the poor take up by citizens.
Although governments have continued to push digital applications to the front line of
public services, research shows that the richness of human interaction found in face to
face services are hard to replace through electronic means. This is particularly true when
dealing with complex services such as health and education and social or domestic
services such as social security, housing or employment [ABC07][SLB10]. While many
governments have succeeded in enticing citizens to use simple services such as payments
for public services, fines or renewal of applications through the use of e-government
systems, the take up of more complex services have been less than satisfactory in many
cases. While some attribute this to lack of awareness and interest on the part of citizens,
others associate this with more deep rooted issues which range from accessibility and
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affordability to inclusion of the elderly, disabled and disadvantaged. As such, questions
have been raised on whether the delivery of public services using e-government has
contributed to excluding certain segments of society from access to key services.
Certainly, the identification of ‘social inclusion in the digital age’ as a priority area for
research by the European Commission indicates that the use of e-government as a
mainstream method for public service delivery has raised some concerns among policy
makers.
In this paper, we examine whether the integration of video technology with egovernment in the provisioning of public services can replicate the richness found in
face to face contact while at the same time maintaining the efficiency and speed of egovernment services. We posit that citizens who are less comfortable or are not enticed
to use e-government services due to influencing factors such as trust in e-services, skills,
accessibility, usability and usefulness may be motivated to actively engage with public
services that are offered electronically, if they are supported through a video to video
(V2V) connection where a more personalised service can be offered. Such an approach,
while eliminating the inefficiencies and inconvenience of traditional face to face services
that are offered in a physical premises, has the potential to offer all the benefits of egovernment while maintaining the personal touch that is associated with face to face
services. The use of video can also be exploited in all existing channels that are used to
offer e-government services such as personal computers, tablet devices, mobile phones
and digital TV. This will not only ensure that more personalised services are offered to
users, but also that all the features of modern hardware devices used to offer these
services are fully exploited by the public sector for benefit of their citizens.
It is a well-known fact that affluent and professional segments of society rarely need
access to front line public services as these communities are often self-sustained. In this
respect, for public services that are most needed by marginalised sectors of society, such
as the poor, elderly and disabled, video can play a significant role in making these
services accessible and available to these citizens. For instance, the home bound or
elderly can participate in community activities or enhance their ICT skills by engaging in
remote learning using two way video. Likewise, those recuperating after illness can
benefit from health and lifestyle guidance remotely in the comfort of their homes. In
addition, from a broader public administration sense, those needing guidance on range of
services such as housing assistance, planning permission, job seeking and tax advice etc.,
can all benefit from the use of video where real-time face to face communication can be
established to complement any e-government application associated with such services.
Such use of video can easily counter a common problem associated with stand-alone egovernment services, which is the lack of assistance when citizens have problems using
an e-government system or have questions regarding the information or steps involved in
the process of completing a service [SZA12].
Given the above arguments, in this paper we discuss the potential of using high
definition, live video on Internet infrastructure to provide public services and the
potential benefits it can offer to the community. In order to do so, the paper is structured
as follow. The next section offers a brief introduction on how high definition video to
video can be provisioned. This is followed by examples of using V2V in public services.
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The benefits of the proposed approach are presented in the next section. The last section
ends with a summary of the paper.

2 The use of high definition video on public infrastructure
The usage of video-to-video communication in e-government services is not new
[NR13]. However, its usage suffers from the drawbacks that the current Internet
infrastructure has. Previous public services trying to use video-to-video have reported
delays and data loss that result in poor video quality and unusable systems
[BRR11][BTS08][CG04][CHJ09][KZZ13]. These led to poor user experience and
frustration. Up to now, guaranteeing the Quality of Service (QoS) in video based
applications has been a huge challenge due to the multiplicity of organisations offering
data communication on the public infrastructure / internet. In this respect, the LiveCity
project (which is funded under the European Commission Framework 7 program) aims
to alleviate some of the problems that the current infrastructure poses in order to assure
high definition video-to-video communication [GCB12]. To facilitate high quality video
to video communication on the public internet, a Virtual Path Slice (VPS) controller is
used to prioritise internet traffic (eliminating interferences from unwanted traffic)
allowing the transmission of high definition video from point-to-point (see Figure 1).
Essentially, the VPS controller is a software application that will help guarantee right of
way for video traffic between two end-points once a connection is established using
infrastructure. In this respect, the results are similar to a virtual private network, however
the communication is realised over the public Internet. Therefore, the innovation in the
LiveCity project lies in the potential exploitation of the VPS controller to aggregate the
services offered by different public and private network operators to facilitate common
services.

Figure 1: Video platform with the use of VPS controller [Ch12]

We pose that by using high definition video, the experience will be closer to face to face
communication, and hence it would have the benefits that current e-government services
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have, without losing the human interaction. In the LiveCity concept, the VPS controller
in figure 1 will create a virtual path on the Public Internet to guarantees right of way for
video communication between two remote locations when connection is established
between the two points. The VPS controller will then ensure high quality video
transmission between these two remote locations by eliminating interference from other
internet traffic. As such, services that are enabled through e-government at present can
be complemented by overlaying video on top of the e-government application to offer
users a rich service that is similar to a physical face to face consultation. In essence, this
will allow public services to retain the personal feel while at the same time exploiting the
benefits that the Web and electronic services can offer such as efficiency, transparency,
cost savings, accountability, to name a few.

3 Application of video service in the public sector: potential use case
scenarios
The use of e-government is now a well-established practice in most local municipalities
across Europe. Common services that have been facilitated through e-government
include local municipality services such as tax payments, utility bill payments, renewal
of parking permits, application to schools, searching and applying for employment,
application for social security or housing etc. Many of these services have been
successfully implemented by local government authorities and adopted by citizens as the
e-government element has added a degree of convenience and efficiency for both the
government and citizen. Citizens no longer have to dedicate time to attend to these
routine services by having to physically complete the transaction in the presence of a
face to face meeting with a public official. However, such services only constitute part of
the local government service portfolio. Services such as application for planning
permission to build a house, application to start up a new business or engaging in a ongoing / continuous community led education programme requires much more than a
transaction level electronic interaction with a system as facilitated by e-government. In
such services, the richness of the face to face communication with a public official
cannot be under estimated. Moreover, in most such cases the lack of face to face
communication in an e-government context can impede the citizen from completing the
service resulting in a poor user experience with public services and dissatisfaction with
their elected government representatives. In this respect, video that is overplayed on top
of e-government applications can enhance the citizen experience of using the more
complex public services such as those mentions here. The following scenarios describe
three brief cases of how video can assist public services at local government or
municipality level.
a)

Video can play a significant part in facilitating remote community based
learning for the home bound or elderly citizens. The concept here involves the
use of video to assist the elderly and/or home bound to engage in learning
activities (i.e. ICT skills, Language Skills or Vocational Skills of varying
nature). Here, the video will allow the teacher to deliver the content as well as
context in a mode similar to a classroom. While the learner will be able to
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experience the richness of the face to face connection unlike in an on-line
distance learning course, the teacher will also be able to answer questions that
the learner may have thereby ensure that the learning outcomes are met.
Moreover, group video will allow interactive discussions and an overall richer
experience for both the teacher and learner.
b) Health and social care is another area where live video can contribute to
delivering services. A patient recuperating after a heart attack, stroke or
accident being assisted in physiotherapy by connecting the physiotherapist with
the patient via live video is a good example. For patients recuperating at home
after such illness, it is common practice for a nurse or physiotherapist to visit
regularly costing the health service and the tax payer money. In such cases,
continuous treatment can be facilitated through live video saving the national
health service money and time through better and more effective utilisation of
resources. Likewise, in a social service context, home bound or elderly people
can be monitored and stimulated through constant engagement using live video
between social service workers and/or carers and patient.
c)

A third scenario is the use of video to facilitate municipality or local
government services, such as, planning permission for building a house or
business premises or applying for a permit to set up a new business venture. In
such scenarios, the level of communication or interaction between the citizen
and the public agency is more intense and frequent than when dealing with a
service such as paying a bill or fine. In such scenarios, one would expect the
applicant to submit a series of forms and additional information that is quite
specific to the scenario. In many instances, it is common that citizens will need
assistance with specific questions or information relating to their case. An
example can be, questions about the technical details of a new building that is
planned or organisational structure of a new business venture that is proposed
which the citizen may not fully understand. In such cases, live video will offer
the richness of face to face interaction between citizen and government official
and help bridge the gap left by e-government services without having to incur
the high cost of face to face physical meetings.

4 Benefits of using video to video
It is without any doubt that face-to-face communication offers richer information due to
non-verbal communication, whereas long-distance communication can lead to
misunderstanding or misinterpretation of the information [KZZ13]. However, when due
to distance or because it is more convenient, face-to-face communication is not possible,
high definition video-to-video services could lead to a similar experience. Therefore, the
main benefit that comes from the use of high definition video-to-video is to create a
more personalised and interactive service that would allow communicating information
in a similar way to face-to-face communication [MWE13]. Hence, it is expected to
improve the trust and uptake of the new service as the service will be friendlier and will
have a better quality of service than a service consisting only of text (in the case of e-
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government) or voice (in the case of telephone services). As a result, it can radically
improve the access and the range of e-government services available via the Internet to
less IT savvy people, disabled and elderly citizens. Also, it will allow providing complex
services that are difficult to be provided otherwise, to infirm or elderly users via the
Internet, which would previously have required them to make a visit, therefore reducing
the risk of accidents or the need for people to move into assisted living accommodation.
It is expected that video-to-video will enhance the efficiency and utility of the offered
service, and will also improve accessibility and the ease of use of e-government services.
As the lack of assistance when citizens need help when using an e-government service is
one of the problems mentioned with regards to current services [SZA12], video-to-video
services when overlaid on top of e-government applications could also be used to offer
help to citizens when they need it [WEM12]. Therefore, this leads to a greater
accessibility and comfort of use of e-government services. Moreover, as citizens do not
need to travel to designated buildings in order to conduct local government or
municipality services, the usage of video-to-video can decrease fuel costs and greenhouse emissions by reducing travel and traffic within the city. This could result in a
number of concrete benefits for individuals such as lowering travel time and road traffic
and pollution.
When used in healthcare services, it is expected that video communication would
improve quality of life and individual health as continuous monitoring and early
detection of health problems could be achieved. In addition, as described before, video
services can also assist the lifestyle of home bound, elderly and recuperating patients.
On the top of the social benefits, usage of video-to-video in municipal service will offer
several economic benefits. It will decrease the need to travel and hence lower the cost of
participation in services for end-users. Moreover, the municipal service locations which
are currently in expensive city centre could be moved to cheaper locations. Due to the
personal nature of the video-to-video communication, it could also increase and
encourage the number of entrepreneurs and hence leading to significant benefits in terms
of job creation. The demand for new services will also promote the modernization of
existing and building of new telecommunication infrastructures. In addition, it is hard to
associate monetary value on improved citizens’ education and healthcare (by improving
engagement between health and social care workers and patients as well as teachers and
learners). However, there are several benefits which could be highlighted such as: (a)
providing high quality education to citizens in remote areas or those home bound, at a
cheaper price, as this could be done through the use of video communication by a remote
expert; (b) decreasing the travel time, and hence the cost for the medical staff (to travel
to the patients who are home bound) or patients (to travel to the hospital); and (c)
decreasing the number of days the patients spend in the hospital and hence the costs by
continuous monitoring of the patients and being able to make a more informed decision
about his/her condition.
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6 Summary
The integration of innovative ICT technologies can help in playing an integral role in
delivering better-personalised e-government services. In this respect, utilising high
definition video technology in the provisioning of public services provides an interactive
and engaging virtual environment emulating the traditional way of face-to-face contact
offered in physical premises. This paper established a valuable insight on how when
such innovative technology is integrated within e-government could overcome some of
the existing challenges related to citizens’ adoption of electronic services such as trust,
skills, accessibility, usability and usefulness. The examples examined in the paper
verified that V2V in the e-government context could help in enriching citizens’
experiences and facilitating their engagement. The authors recognise that this can be
extended into other existing technological platforms (e.g. personal computers, tablet
devices, mobile phones and digital TV), and this can lead to an overall better egovernment services delivery for all. By doing so, this will ensure that citizens will have
better accessibility to public services and at the same time lowering costs of services
through sharing of resources and skills across various service domains and locations.
The discussions offered and arguments presented in this paper are based on a research
project that is currently being undertaken by the authors as part of a consortium that is
funded by the European Commission. This project is funded under the ICT PSP program
of the EC and is entitled LiveCity. Finally, while the authors acknowledge the positive
impact and benefits of integrating video technology in e-government services, there are
many technical and process related challenges that the LiveCity project is working
towards tackling in the piloting stages of the project. Findings from these pilots will be
reported in forthcoming research.
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Abstract: Successful and effective e-governance development is impossible
without adequate civil servants’ qualification. E-Governance development in
Commonwealth of Independent State (CIS) countries faces a lot of common
hurdles, and the problem of insufficient civil servants’ skills in the field of egovernance is among the top of these issues. The article represents the results of
several researches dedicated to identification of actual and required civil servants
skills for the successful integration of e-government in Russia and CIS countries.
In the studies the authors used the following methods: gap-analysis, documents and
projects evaluation, testing, expert poll. The authors propose a set of
recommendations to solve the problem of insufficient qualification.

1 Introduction
The extensive use of ICT in government cannot bring the expected positive effects
without the simultaneous radical change in the principles of organizing their
administrative processes. These changes can be planned and implemented only if civil
servants have the necessary knowledge, skills and motivation. The e-Government
Center’s experts (St Petersburg National Research University ITMO) actively
participated in projects related to e-governance (EGOV) development, study of civil
servants’ educational needs, creation of training programs in Russia and the CIS since
2006. This paper presents the original research results obtained in the course of a number
of projects in 2006 – 2013. The authors analyze the situation and offer practical advice to
better meet the educational needs of public servants.
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2 Aim and research question
The main goal of the series of studies conducted by the e-Government Center was to
identify the reasons for the current lack of preparedness of civil servants for the
successful introduction of e-government in Russia and CIS countries, and how to solve
this problem.
The research areas were the following:
• Gap analysis of the civil servants’ actual and optimal skills sets;
• Determination of existing discrepancies’ reasons;
• Development of proposals for improvement civil servants’ skills necessary for
successful e-governance development.

3 The Current State of Research
The world best practices were studied in order to identify the optimal set and level of
civil servants’ skills needed for successful e-governance implementation. Analysis of
scholarly publications in the subject area revealed a number of common modern trends:
1) the recognition the insufficient qualifications of civil servants is a hurdle in egovernment development, 2) CIO institutions development, 3) specialized educational
programs and standards design, 4) regional and international cooperation in the field of
training of civil servants.
EGOV development in many countries faces a number of problems and challenges.
G.Strejcek and M. Theil [ST02] based on the materials of the EU countries, emphasize
the existing gap between the ambition of EGOV projects and their actual
implementation. Problems connected with increasing human capacity are also on the
agenda. These groups of problems include issues related to the lack of public trust in
government institutions [Mi08], a loss of public interest in the political process and
governance procedures [Eg08], problem with public apathy and frustration. Additionally,
civil servants are ill-qualified in the fields of e-government and e-services [Jo06]. The
development of adequate training programs can solve this problem, but then other issues
arise: how to make training programs, for which target groups, which issues to solve etc.
The development of e-Government lead to the appearance of an unique position in the
public sector – CIO (Chief Information Officer or GCIO – Government CIO). A CIO’s
requirements for the duties and qualifications, being mandatory for government agencies
in many countries, are identified in relevant legislation, in particular, in the ClingerCohen Act, adopted in the U.S.A in 1996. In describing the competency-based model for
top-level managers, it should be remembered that government officials at various levels
are involved in the process of e-government realization. Brazilian researcher Luiz Anotio
Joia proposes to divide professionals who need advanced training in the field of egovernment into 5 groups: legislators, politicians, senior executives, and ordinary civil
servants and state employees working in the IT sector. With respect to the position the
author offers a distribution of the following courses: Process Management, Customer
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Relationship Management, Information and Communication Technology, Change
Management, Knowledge Management, Organizational Design, Project Management,
Context Analysis, Legal Issues [Jo06]. Master’s program in EGOV areas are
represented at University of Albany (USA) [He11], Koblenz- Landau University
(Germany), Delft University (Netherlands), as well as in Italy [BN04] and in Nordic
countries [El04].
One of the most recent and comprehensive international research from United Nations
University International Institute for Software Technology [EJ13] presents the results of
78 education programs’ survey from 21 countries. The aim was to determine to what
extent they build GCIO-relevant competencies and how much attention different
programs pay to policy, design, implementation and operation aspects of the public
sector Information and Communication Technology (ICT). The survey covers CIO,
Electronic Government, Technology Management, Leadership, Public Administration,
Development, Sustainable Development and ICT for Development programs, all
analyzed using a single conceptual framework. The survey revealed, among others: 1)
the programs are strongly oriented toward one discipline, 2) no one program fulfills all
competency needs expected from GCIO positions, 3) such needs can be fulfilled by
combinations of existing programs, and 4) a truly international GCIO curriculum is yet
to emerge.

4 Research methodology
In the studies the authors used the following methods:
•
•
•
•
•

Expert poll to confirm the existence of the problems;
Comparison of the objectives and results of the e-governance projects;
Survey of the executive authorities in Russian regions and CIS countries;
Testing of public authorities employees’ IT-qualifications;
Gap-analysis of actual and required civil servants’ IT- competences.

The empirical base of educational needs’ in the field of e-government study is based on
the results of research projects carried out by experts of the e-Government Center:
• e-Governance development in Russian regions and the CIS countries (expert poll,
2011- 2012, 96 experts);
• A series of sociological researches in Russian regional Administrations (2010 –2013,
> 1200 civil servants interviewed);
• Continuous monitoring and analysis of the legal framework for e-government;
• Governance Strengthening Project in Turkmenistan (USAID Project, 2011,
EuropeAid, 2010);
• Support to e-Government in the Russian Federation (3 EuropeAid projects, 2005 –
2011, > 1100 civil servants tested);
• The Concept of requalification system in ICT for civil servants improvement (Russian
federal target program, 2009, analysis of governmental statistics, legal framework).
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One of the main hypotheses to be evaluated in the course of these studies was the
proposition that there exists an optimal set of IT qualifications objectively determined by
the specific needs of current administrative processes performed by a civil servant, as
well as by their further development goals. Any deviation in set and level of civil
servants IT qualifications results in lower quality of the results of activities they initiate
and manage.

5 Data analysis
Over 2002 – 2012 there was much public investment in nationwide projects aimed at egovernance development in Russia. It is logical to expect rapid positive changes in
economy and society development in response to such vigorous state activity and
investment growth in the use of ICT in government, but this has not happened [BCT11].
5.1 The problem of insufficient civil servants IT-qualifications
The barriers of e-governance development survey in the CIS showed that the problem of
lack of IT-qualification among civil servants was indicated by experts the second most
important after the failure of motivation.
Expert surveys were focused on the main e-government problems, which prevent
integration and effective communication between authorities, businesses and citizens.
The research expert panel consisted of most reputable experts from government
institutions, IT-companies and scientific and expert organizations involved in egovernance development in the CIS. Semi-structured interviews were conducted with the
experts. The methodology of this research was similar with technique used in expert poll
‘E-Government development problems in Russia” held in 2011 [BCT12].
The experts were asked to evaluate a list of e-governance development problems in order
to identify the most pressing and important. The lack of IT-qualification is among the
top-ranked e-governance problems (Figure 1).

Figure 1: Expert opinion on e-governance development problems importance (5 - max)
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During the study experts suggested various solutions for e-governance problems based
on the experience of their own countries and neighboring countries. The majority of
experts feel the need for international cooperation in the field of e-governance, supported
by the joint activity of specialized groups and joint education programs.
5.2 Comparison between actual and required civil servants’ skills in the field of egovernance
The authors hypothesized that the lack of specific knowledge results in poor
performance of civil servants. To confirm this assumption and to identify specific areas
of insufficient IT qualifications of civil servants a number of legislative acts and projects
were put under scrutiny in the framework of research projects mentioned above.
The preliminary list of specific IT skills needed for successful e-government
development was formed on the basis of the studied literature, and then narrowed down
by generalizing the results of the study as illustrated in Table 1.
Table 1. The dependence between specific skills deficiencies and eGov development outcomes

Lack of congruence in strategic and operative goals
Wrong performance indicators
Lack of quality requirements for the expected result
Lack of tutorial support
Lack of responsibility for non-performance
Lack of awareness of local context
Vertical translation of requirements without troubleshooting
Regimentation without optimization
“Innovations” without improvement
Failures in project management
Initiative seizure by the executants
Non-systematic approach
Exceeded budgets and unmet deadlines




































EGov quality
management

Risk management







Change management

Management of
EGov projects




Modeling and
analysis of AP

Symptoms
of IT skills deficiencies/
reasons for unsuccessful outcomes
of eGov legislative acts and projects
discovered in course of researches

Re-engineering of
admin. procedures

Missing
IT skills

Architectural approach

Areas of IT skills deficiencies















Figure 2 represents the research results (Russia, CIS, 2009 – 2012) where the levels of
self-evaluated (dotted) and tested (dark) levels of IT-skills as % of required levels (100%
cycle) by name of civil servants’ IT skills.
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It should be underlined that we take into consideration the average civil servant who are
responsible for the administrative work, who set the main goals during the transition to
electronic governance, but not the IT-roles who serves these electronic services.

Figure 2: Self-Evaluated, Tested and Required IT skills

As we can see, the detected level of civil servants’ IT qualifications is very different
from the level which has been recommended by such prestigious professional
organizations as INCOSE, IEEE CS, IEEE IIE, NDIA, ACM and Fostas experienced in
the creation of complex information systems which certainly applies to e-Governance
development.
It should be noted that the group of IT skills (Office SW&HW, Specialized SW,
Internet) was related to the skills needed for current operations and use of e-government,
but was excluded from the skills required for the creation and development of egovernment and listed in Table 1. At the same time, research results (Russia, CIS, 2009
– 2012) shows that the most of civil servants’ IT-qualification programs remain focused
on these “operational” but not on “developmental” skills.
In addition to the above, the studies have revealed a major and very important
discrepancy between the results of civil servants’ IT skills self-evaluation (very
overraited) and their actual level detected in course of their testing. Also, among the
senior managers were found reluctance to acknowledge the poor results of projects,
which are obvious, and link them to their and other managers incompetence.
Thus, these extensive studies of senior level civil servants IT skills showed that their
existing range and level of competencies does not meet the requirements of egovernment development as have been identified in previous studies. Existing training
system and programs do not form the skills necessary to use ICT opportunities for
administrative processes restructuring and improving and creating effective egovernment solutions.
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6 Conclusions
The e-Government Center experts have identified the main reasons for the occurrence of
such discrepancy between required and the existing level of civil servants’ skills in the
field of e-governance :
• existing legislation enshrined the principle of periodic training of civil servants rather
than early detection and prevention of the mismatch between required and existing
skills;
• lack of methods to identify the range and level of IT-skills necessary for EGOV
projects successful initiation and performance;
• de facto lack of executives’ responsibility for the discrepancy between the actual level
of the subordinates’ IT skills and the required one;
• false orientation of training programs offered in response to the wrong demand
• lack of practical evaluation of the efficiency of training programs, based on assessing
the change in compliance of the IT skills with the expectations.

Another finding is the fact that the solution for the problem could not come without
close attention and support from the very top-level governors which only can set the
“right” legislative and educational environment for all other civil servants.
The results of the research has fully confirmed the hypothesis that the lack of specific
knowledge results in poor performance of civil servants and a deviation from an optimal
set of civil servants “developmental” IT-skills leads to various negative consequences in
e-Governance projects realization. To improve the efficiency and effectiveness of egovernment projects the country's leaders must pay closer attention to the problems of
increasing the "right" IT skills of civil servants.
To solve these problems the e-Government Center’s experience contains the following
projects:
• Monitoring and analysis of civil servants’ IT skills.
• Shaping and developing EGOV skills models for civil servants.
• Development and implementation of training programs of two types: - Short-term
training programs for civil servants and Master’s-level training program in
Management of Governmental Information Systems Management
• World best-practices presentation.

References
[BCT11] Bershadskaya, L., Chugunov, A., Trutnev, D.: IT Awareness of Senior Servants and It’s
Influence on the Results of E-Gov Projects in Russia. In: Proceedings of the 5th
International Conference on Theory and Practice of Electronic Governance

138

ICEGOV2011. Ed. by E. Estevez, M. Janssen. pp. 244-248. ACM Press, New York
(2011)
[BCT12] Bershadskaya, L., Chugunov, A., Trutnev, D.: Monitoring methods of e-Governance
development assessment: Comparative analysis of international and Russian experience.
In: Proceedings of the 6th International Conference on Theory and Practice of Electronic
Governance ICEGOV2012. pp.490-491 (2012)
[BN04] Biasiotti, M., Nannucci, R.: Teaching e-Government in Italy. In: Proceedings if the Third
International Conference EGOV. pp.460- 463 (2004)
[El04] Elovaara, P., Eriksen, S., Ekelin, A., Hansson, C., Nilsson, M., Winter, J.: Educational
programs in e-Government – An active, practice and designed- oriented network? In:
Proceedings of the Third international conference EGOV. Traunmuller R. (ed.),
Zaragoza, Spain. pp.464- 467 (2004)
[Eg08] eGovernment for the people: eParticipation. European Commission (2008)
[EJ23] Estevez, E., Janowski, T.: Landscaping Government Chief Information Officer
education. In: Proceedings of the 46th Hawaii International Conference on System
Sciences (HICSS). IEEE Computer Society Press, Maui, USA (2013)
[He11] Helbig, N., Dawes, S., Hrdinova, J., Cook, M.: Cultivating next generation of
international digital government researches: a community-building experiment. In:
Proceedings of the 5th International Conference on theory and practice of electronic
governance ICEGOV 2011. pp. 225- 233 (2011)
[Jo06] Joia, L.A.: Connecting the Americas through an E-Government capacity- building
network. In: Proceedings of the Americas Conference on Information systems. AMCIS.
pp. 139- 149 (2006)
[Mi08] Millard, G., Nielsen, M., Smith, S., Macintosh, A., Dalakiouridou, E., Tambouris, E.:
D5.1a: eParticipation recommendations- first version. European participation
consortium, http://www.epractice.eu/files/ePractice-Journal-Volume-7.pdf (2008)
[ST02] Strejcek, G., Theil, M.: Technology push, legislation pull? E-Government in the
European Union. Decision Support Systems. 34, 305-313. (2002)

139

Factors Influencing the Use of Electronic Government
Services in Brazil
Marcelo Henrique de Araujo, Nicolau Reinhard
Business Administration Department
University of Sao Paulo
Av. Prof. Luciano Gualberto, 908
Sao Paulo, Brazil
marcelo.haraujo@usp.br
reinhard@usp.br
Abstract: This paper explores the data from the Brazilian “ICT in households and
enterprises Survey” in order to understand how the individuals’ use of egovernment services is related to the location of access to the internet and their
usage capabilities. The research uses Amartya Sen’s Capability Approach, with
results indicating that for all social classes the use of e-government is strongly
related to users’ capabilities, expressed by their use of e-mail, e-commerce and efinance and that its use is favored by home and workplace access to the internet
over other alternatives, such as lan-houses and public telecentres. The paper also
discusses its implications for public policy making.

1 Introduction
The development of the Information Society includes the risk of creating a new form of
social exclusion: that of individuals deprived of digital resources. Although digital
inclusion has been widely studied [Wi00], [Ca03], [Ca09], [SG05], [Wi05], [MA07],
[Ma09] it cannot be reduced to providing physical access to the technological resources,
but must consider user diversity and ability for the different uses (entertainment,
communication, education, e-commerce, e-government, etc.).
The Brazilian Internet Steering Committee (CGI.br, in Portuguese) and other
international institutions (UNO, OECD, World Bank and others) have developed
indicators and metrics of the appropriation of ICTs, in order to understand the multiple
dimensions of digital inclusion.
Since 2005 CGI has sponsored a yearly large nationwide survey of the access and use of
ICT in households and enterprises. CGI.br designed its survey in accordance with
OECD, Eurostat and Partnership on Measuring ICT for Development methodology, thus
allowing international comparisons [Cg12]. The survey statistics and methodology are
available in Portuguese and English in http://www.cgi.br/publicacoes/index.htm.
The access to the survey’s microdata allows the in-depth analysis of different aspects of
internet users’ behavior. For the present paper, the research question chosen is: How is
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the individuals’ use of e-government services related to their preferred location of
access to the internet and their usage capabilities?
Answers to these questions should help in evaluating the effectiveness of (usually very
high cost of nation-wide) public policies related to promoting the provision of internet
access in public locations or at home and the need for user information and training. In
fact, many of the once ubiquitous lan-houses (estimated at 108,000 in 2009) are going
out of business despite government support, while the demand falls for the about 20,000
public telecentres [AB13], [Cg12].
The paper is organized as follows: section 2 presents a brief literature review and the
research reference model. Section 3 describes the research design and the methodology
employed. Data Analysis and discussions, contributions are contained in section 4; final
considerations are presented in section 5.

2 Literature Review
2.1 Digital Inclusion
Digital Exclusion is a major theme of Information Society research, dealing with the
social, economic and cultural consequences of the unequal distribution of access to
computers and the internet, thus Digital Exclusion is one facets of social exclusion
[BP13]. There is the recognition that public policies are needed to overcome these
problems through the dissemination of digital technology, such as the Brazilian
Information Society Program [Ta00], also aiming at improving citizens’ access to
government services and democratic participation [Wi05].
Restricting the problem to the dichotomy between “having” or “not having” access to
computers and the internet is an oversimplification. In fact, research focusing only on
citizens’ access to technological artifacts, according to [Av03] has a “technological
determinism bias”.
This indicates that digital exclusion is a complex issue, requiring considering other
dimensions beyond the dichotomy of included and excluded individuals [SG05].
In this line, the present paper will not focus on the access to digital resources, but on its
qualified use, focusing on the factors contributing to the use of e-government services.
Although E-government may have different definitions, our research considers the use of
internet to improve the provision of government services to citizens, information and
democratic participation.
2.2 Amartya Sen’s Capability Approach
Amartya Sen proposed the Capability Approach as a reference for the human
development paradigm [Se99b], [Re10], having been used as a basis for several
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development indices, such as the Human Development Index and the ICT Development
Index [It11].
The Capability Approach offers an objective basis for comparisons of differences of
well-being between individuals [Pr05], thus overcoming the limitations of utilitarian
approaches that do not allow this comparison, basic for well-being economics.
For the Capability Approach, the properties or characteristics of goods or resources have
to be seen in terms “what they do to human beings”. By taking possession of an object (a
commodity), the owner is able to “command” these characteristics. However, [Se99b]
cautions that these characteristics do not inform in advance how these goods will be
utilized. Therefore, the possession of a good will not necessarily result in an increase in
the person’s well-being because its use cannot be determined beforehand. The change
will only be in the possibilities of achievements a person can obtain from these
characteristics.
Therefore [Se99b] argues that the well-being of a person should consider its
“functionings”, that is, “"what the person succeeds in doing with the commodities and
characteristics at his or her command [Se99a, p.6].
The achieved functioning will depend both on the possessed resource and on the way
this resource is used. Thus, they have the freedom to choose among different
functionings. This set of functionings persons can achieve is called their Capabilities.
According to [Se99b], the process of conversion of the goods’ characteristics into
functionings depends on many factors, personal, cultural and social, that are called
“conversion factors”. Different persons having access to the same resources can end up
with quite different functionings.

3 Research Reference Model and Methodology
The present research is based on the Capability Approach, presented in section 2.2.
Figure 1 is a schematic representation focusing on the specific variables of the paper’s
reference model.

Figure 1: Reference Model
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As research propositions we then present the following reasoning:
Starting with the comparison of preferred location of internet access and its influence on
the user’s capabilities (conversion factor), for which we propose as proxies the actual use
of e-mail, e-commerce (search function) and e-financial services (checking accounts).
These capabilities mediate the user ability to choose the functionings (in this case to use
or not to use e-gov services). All conversion factors and subsequent choices are analyzed
as mediated by social class and preferred location to access the internet.
The actual use of e-mail, e-commerce (search function) and financial services (checking
accounts) are basic and frequent activities of internet users and bear some similarity with
the competences needed to use e-gov services. We posit that these uses function as
enabling factors to the not so frequent use of e-gov services, and can, therefore, be taken
as indicators of competences permitting the use of e-gov services. Table 1 describes the
variables analyzed in this paper.
The Capability Approach provides an appropriate framework to explore this chain of
enabling factors evidenced by users’ choices (location) and actions (use of resources),
variables that are measured objectively in the survey, differently from models such as
TAM [Da89] that focus on users’ attitudes and beliefs. In this research we use the data
presented in Table 1 from the microdata of the above mentioned CGI survey for the
years 2007, 2009 and 2011.
Table 1. – Variables

Variable

Categories

Social Class
Preferred Location for Internet Access
Use of Electronic Government
Use of E-mail
E-commerce (search for products and prices)

A and B (combined), C, D and E (combined)
Home; Work; School; Other person’s home;
Lan House; Free Public Telecenter
Yes/No
Yes/No
Yes/No

Financial Services (Checking accounts )

Yes/No

The data refer to the respondents’ demographic data, their access to ICT resources and
usage characteristics (Use of e-mail, financial services, e-commerce and e-government
services). The sample considers respondents over 15 years of age, residing in urban areas
that have used the internet during the last three months (See Table 2). The survey, based
on statistically valid samples, is representative of the Brazilian population, with the
following sample sizes.
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Table 2. The survey household segment sample size for urban respondents over age 15
Respondents - total
Class AB
Class C
Class DE
E-gov users
E-mail users
Product search for E-commerce
Financial Services (checking accounts)

2007
5638
2231

2009
7158
2992

2011
8661
4099

2751

3556

4022

656

610

540

4046

4964

5879

4599

5969

7203

3244

4661

6143

1051

1256

2491

The research uses the following selection of variables from the CGI survey: (1)
Demographic variables: age, economic data, access to computers and internet, preferred
location for internet access; (2) Social Class constructed by CGI from the respondents’
demographic data, as defined by the Brazilian Census Bureau’s (IBGE) methodology.
The category “Use of e-mail” refers to answers to the survey question “have you sent or
received e-mail in the last 3 months?” The category “use of e-commerce” refers to
answers to the question “have you searched the internet for availability or prices of
products or services in the last 3 months? The category “use of financial services” refers
to answers to the question “have you used Internet Banking for consultation in the last 3
months?” These variables are used as proxies for user competencies that will be
considered as antecedents to e-gov usage.
The category “use of e-government” considers the use, in the last 12 months, of any of a
series of common e-government services offered to citizens (requesting documents or
personal information, paying taxes or service fees, registering for educational or health
services, etc).
Binary Logistic Regressions are used to analyze the relationships between the
(dichotomous) variables [Ha09]. The multicollinearity in the data set is analysed through
VIF and tolerance statistical tests.
According to the research model (Figure 1) the first set of tested relationships (posited as
influences) considered the variables “preferred location of access to the internet” (this
categorical variable was transformed into dummies variables) and proxies for use
competencies (E-commerce, E-mail and Financial Services). The next set of logistic
regressions aimed at assessing the relationships between competencies and the use of egov services, followed by a logistic regression of the use of e-gov services against the
preferred location of access to the internet.
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The software Stata was used for the stepwise logistic regressions. For data analysis, we
considered only the odds ratio values that are statistically significant at the 95%
confidence level.

4 Data Analysis
Table 3 shows the location of preferred access to the Internet. Percentages are calculated
over the total population of internet users in a social class. Classes A and B and also D
and E are combined for convenience of analysis.
Table 3. – Preferred location of access to the Internet of E-gov users’ (percentage)
AB

C

DE

2007 2009 2011 2007 2009 2011 2007 2009 2011
At Home

53.0

63.0

72.7

29.3

36.4

58.5

9.3

16.2

27.2

At Work

26.5

22.6

20.4

21.2

17.3

16.1

8.9

5.3

10.9

At school

2.8

1.2

0.5

3.6

3.5

1.4

4.4

4.8

2.5

At someone else’s home

4.1

4.8

1.6

11.5

10.0

6.8

14.2

17.4

15.5

Telecenter

0.6

0.7

0.3

1.9

1.2

0.4

2.2

1.1

2.9

Lan-House

12.8

7.4

3.2

31.8

31.0

14.7

58.1

54.1

34.7

The data show a general increase in access to the internet at home, especially in the
lower classes. The Country’s favorable economic situation during the period (growth of
household income) and public policies for the reduction of hardware and connection cost
allowed the increased affordance of ICT resources at home, leading to the corresponding
reduction of access in other locations. Especially noteworthy is the dwindling demand
for the once ubiquitous Lan-houses (many of them already going out of business). Table
4 shows the frequencies of E-mail, E-commerce (search) and Financial Services usage.
Table 4. – Use competences by social class (percentage)
AB

uses E-mail
uses E-commerce
(search)
use Financial Services
(checking accounts)

C

DE

2007
88.1
71.2

2009
89.8
77.1

2011
90.1
80.6

2007
78.3
50.5

2009
80.1
59.2

2011
78.4
64.3

2007
73.3
40.4

2009
71.2
40.7

2011
65.5
47.2

27.9

27.1

37.7

13.7

11.6

21.8

8.1

5.4

12.5

The “Functionings” [Se99b] (usage of electronic government services) in Table 5.
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Table 5. – Percentages of E-gov users’ (percentage)
2007 2009 2011
Classes A and B 78.4 77.5 77.7
69.3 65.4 61.0
Class C
Classes D and E 59.4

52.3

44.3

Tables 6 to 10 present the results of the logistic regressions. The “odds ratios” presented
in these tables should be interpreted as follows: the coefficient 2.5 in Table 6 (Class C,
“at Home and Work” in 2007) means that the probability to be a user of e-gov services
of a user that has access to the internet from home or work is 2.5 times more likely than
that of a user that accesses the internet from another location. Similarly, the coefficient
0.7, being lower than 1, indicates that a user that accesses the internet from a lan-house
is less likely to use e-gov, as compared to a user from another location. Blank cells
indicate that the corresponding coefficients are not statistically significant.
Our focus in the analyses is on the usage of e-gov services in Social Classes C and DE,
since these classes are the main target of public policies for digital inclusion and also
because in these classes there is a larger variation in the overall level of e-gov services
adoption and therefore the larger interest and implications of an explanatory model.
Table 6. – Contribution of access location to e-commerce usage (odds ratios)

At Home and Work
At someone else’s home
Telecenter
Lan House

2007
2.5

C
2009
2.5

2011
2.1

0.7

2007
5.3
1.9
4.9

DE
2009
2.8

2011
3.4

Table 7. – Contribution of access location to e-mail usage (odds ratios)

At Home and Work
At someone else’s home
Telecenter
Lan House

2007
3.4
3.2
1.8

C
2009
4.7
1.8
0.5
2.5

2011
2.8
1.6

2007
7.1
5.7

DE
2009
3.8

2011
0.5

3.8

Table 8. – Contribution of access location to e-finance usage (odds ratios)

At Home and Work
At someone else’s home
Telecenter
Lan House

2007
2.3

C
2009
3.8
2.7

2011
2.2
0.7

146

2007
2.2

DE
2009
3.3

2011
4.0

Coefficients for “At Home and Work” access to the internet in tables 6, 7 and 8, being
significantly larger than 1, show that access from these locations is significantly related
to an increase in internet usage competencies (as represented by the proxies e-mail, ecommerce and e-finance usage), therefore supporting the first set of propositions of the
paper (access location being influencing the capability conversion factor).
Tables 6 and 7 show also some larger than 1 coefficients for the other access locations.
In these cases, however, the value of the coefficients falls over time, indicating a
reduction of importance of these locations, leading to values less than 1 or nonsignificant in the last year 2011, thus supporting the proposition that the eventual users
of e-gov services from these locations may have migrated to more the convenient access
locations (at home and work).
Table 9 shows that the use of all three services (e-mail, e-commerce and e-finance)
contributes significantly to increase the probability of their users being also users of egovernment services, with a special weight for e-finance services.
These findings thus support the second part of our research propositions: the developed
capabilities influencing the choice for the functioning (use of e-gov services).
Table 9. – Contribution of Capabilities to Functionings (usage of e-gov) (odds ratios)

uses E-commerce (search)
uses E-mail
uses Financial Services (checks)

C
2009
2.0
1.4
4.1

2007
3.3
2.0
5.2

2011
2.2
2.7
3.2

2007
2.4
3.1

DE
2009
1.9
3.1

2011
1.9
7.1
5.9

Table 10. – Contribution of the Location of Access to the Internet to the use of E-gov services
(odds ratios)

At Home and Work
At someone else’s home
Telecenter
Lan House

2007
3.5
1.7
3.4

C
2009
1.7
2.9

2011
1.8

2007
3.4
2.4
0.3

DE
2009
2.0
2.4

2011
0.4
0.5

Lastly, the coefficients of Table 10 show that Access Location alone, although consistent
with the previous results, is a much weaker predictor of e-gov services usage than the
process mediated by the usage competencies, indicating the contribution of the
“mediating chain” proposed by the Capability Approach, which concludes our analysis.
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5 Conclusions and Managerial Implications
The data analyses support our propositions of the positive contribution of internet access
from home or work to the development of internet usage competencies and the
contribution of these factors to e-government services usage, as answers to the paper’s
initial research question.
Managerial and public policy implications: These results show that public policies
promoting home access to the internet, such as reducing sales taxes on computers and
internet access and low-interest financing for home computers are more effective in
leading to an increase in the use of e-government than the effort to reorient lan-houses
and telecenters to become e-gov access points.
Home access to the internet contributes to the increase of citizens’ e-literacy, also in the
lower social classes and has also an impact on their e-gov use. Nevertheless, the lower
percentage of e-government services use among lower social classes indicates the need
for additional research to better understand the reasons for them not to use these
services, even among users that have internet access at home.
In the beginning of the last decade there was a nation-wide boom of private lan-house
(most of them very small family-run businesses). Many of them have since closed due to
the rapidly falling demand, as shown in Table 3. The results of our study do not support
government policies to provide incentives for the still large number of lan-houses and
telecenters to become access and support points for e-government services.
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Abstract: In order to balance between citizen and agency aspects’ importance and
visibility in public e-service development, the question how to involve different
stakeholders is often raised. However, identifying and analyzing several internal as
well as external stakeholders in relation to e-government development raises some
ethical questions: Who should participate and who should not? For what reasons
do we involve stakeholders? What will the result of stakeholder participation and
involvement be? In this article empirical findings from an e-government project
are revisited and discussed from an ethical perspective. The main conclusion is that
we need to consider ethical aspects of stakeholder participation in e-government
projects more thoroughly. The ethical discussion in stakeholder participation
rhetoric has often been shallow. An important task for e-government researchers is
therefore to address this discussion in public e-service development,as the results
in terms of quality of the e-services as well as citizen benefits are at stake.

1 Introduction
In e-government policies and visionary documents, there is often an evident rhetorical
emphasis on the citizen perspective. In many governments’ national action plans as well
as in policies on EU level, citizen aspects are distinctly put forth [e.g. GOS08; MD09].
The primary goals with e-government is to make citizens’ authority contacts as simple as
possible, provide better public services, make governmental internal processes more
efficient, and increase possibilities to participate in democratic processes. These goals
obviously include both citizen and business benefits. In practice, we do however often
see the totally opposite situation in many e-government development projects. The
citizen aspects are many times given low priority in relation to internal agency efficiency
aspects when conducting, for example, a public e-service development project
[DNHLF05]. This situation seems to occur despite the fact that successful public eservice efforts depend on citizen engagement [JHI07]. In order to overcome this
unbalance between citizen and agency aspects’ importance and visibility, we have in
several research projects focused on the question how to involve different stakeholders
in e-government development [AML13].
Being an information systems (IS) researcher an interest in stakeholder involvement and
participation in e-government projects comes rather naturally. In the IS field user
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participation has for several decades been regarded as a necessity to achieve successful
IT systems development in organizations. This has been particularly evident in
Scandinavian IS research [e.g. BB95; BEK87; IL98; K98], but can also be found in
socio-technical approaches in other parts of the world [e.g. LH83; M83]. Applying
stakeholder involvement and participation ideas when taking part in e-government
project is, thus, not a far reaching step to take for IS researchers. However, when
applying this view in the e-government context, the two frequently emphasized
stakeholders of e-government – agencies and citizens – appear to be much too extensive
and heterogeneous to be meaningfully addressed in public e-service conceptualization
and development [FSS07]. Instead, we need to identify and analyze several internal as
well as external stakeholders in relation to e-government development [KWI11]. This
certainly adds complexity to stakeholder participation in e-government settings and
further knowledge is needed on how to accomplish successful projects [AST07; SS07].
In order to increase the scientific knowledge in this aspect, we have in previous work
focused on the question if, and in that case, how and what the e-government field can
learn from user participation concepts and theories in general IS research [AML10]. This
resulted in formulation of three analysis themes, grounded in user participation literature,
that were used in order to guide analysis of stakeholder participation and involvement in
public e-service development projects. The analysis themes helped us to highlight
different stakeholders’ situation in depth (ibid.), but the ethical dimension of the
analyzed projects was still hidden. In this article ethical aspects are therefore added to
the analysis themes. Focusing on ethical dimensions of stakeholder participation in
public e-service development raises several crucial questions: Who should be involved
and who should not? For what reasons do we involve stakeholders? What will the result
of stakeholder participation and involvement be? In this article empirical findings from
an e-government project are revisited and discussed from an ethical perspective. The aim
of the article is to focus the importance to add an ethical perspective on stakeholders
taking part in e-service development within public sector. This is done by
complementing the analysis themes proposed previously (ibid.) with ethical aspects.

2 Theoretical Framework
User participation in Scandinavian IT systems development has been proposed with
workplace democracy as a key signature. In some approaches this has been taken so far
that users and system developers are regarded as equal actors in the development process
[H08]. This was particularly evident in the seventies and early eighties when IT systems
were developed and implemented widely in organizations for the first time [e.g. BB95;
BEK87; IL98; K98]. During the following decades user participation has continued to be
an important perspective in IT systems development, although not always as radically
applied in practice as in the early days. In parallel to this, we also find researchers who
criticize the outcome of user participation when it comes to IT system success [LG04].
The paradoxes of participatory practices have been discussed [HW03] and the view of
participation as the only way to go in IT systems development has been questioned
[H99]. Regardless of these challenges, participation is still an important topic in the IS
research field and also practiced in many development projects.
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Emphasizing workplace democracy as a main objective in IT systems development of
course has ethical dimensions. One of the main contributors to the user participation
field was Enid Mumford, who created the IT development method called ETHICS
[M83]. ETHICS builds on the socio-technical approach and stands for “Effective
Technical and Human Implementation of Computer-based Systems”. Besides the
acronym, ETHICS also implies an ethical statement about including all stakeholders in
the design process, enabling users to influence their future roles, and giving them a sense
of ownership and control over the result [M96]. Despite this ethical dimension and
ambition, ETHICS has later been analyzed by Stahl [S07] who argues that the method
needs to strengthen the conceptualization of ethics in order to be really supportive in
highlighting the ethical aspects of IT systems development.
Information ethics is a research topic [e.g. F06] covering IT related issues such as
privacy, intellectual property, access, digital divides, and data quality. Stahl [S07, p.
484] also includes human related topics like “replacement of human employment by
computers, changing interpersonal relationships due to computer-mediated
communication, gender issues in the ICT industry, and new power structures in
organizations”. Even though these topics have gained increased research interest in
recent years, we still cannot say that an ethical dimension is usually applied in
mainstream IS research [MW10]. Furthermore, focusing the relation between ethics and
user participation is only one of many possible ways to address these issues. The
contribution aimed for in this article is, thus, to explicitly put forth and discuss ethical
aspects related to stakeholder participation in a public e-service development project.
As Karlsson et al. [KHSH12] state in a review of user participation research in public
sector IT development projects, citizen participation is not a significant topic in egovernment yet, although the need to involve external stakeholders in development is
emphasized [e.g. JHI07]. This lack of external stakeholder participation in public sector
IT development projects was our main motive for developing the stakeholder
participation analysis themes in a previous article [AML10]. These themes were
formulated based on a literature review of user participation research in the IS and the egovernment fields and then applied to empirical findings from two e-government
projects (ibid.). The theoretical background for these themes will not be repeated here,
but can be found in [AML10]. In short the themes cover three aspects of stakeholder
participation in e-government projects; 1) the practice of participation, 2) incentives for
participation, and 3) organization of participation. Below, the themes are further
discussed based on [AML10].
Talking about stakeholder participation as a known and well-defined phenomenon might
imply that participation always is practiced in a conformed and in advance agreed way.
This is not true; instead studies of user participation show that the practice of
participation can differ a lot. In an early study of user participation by Cavaye [C96] six
user participation attributes were defined; 1) type of participation (all users or
representatives), 2) degree of participation (level of responsibility for the participants),
3) content of participation (involvement in different design aspects), 4) extent of
participation (variation in scope in different phases of the development process), 5)
formality of participation (formal or informal organization of participation activities),
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and 6) influence of participation (effect of participation on the development effort) (ibid.,
p. 312). These attributes have been widely used and adopted in IS research and are still
valid. Important questions to pose regarding practice of participation, thus, cover who,
what (content), how, depth (extent), quality, quantity/frequency, and setting/context.
Heeks [H99] discusses that the motivation for proposing participation in a project needs
to be scrutinized. His reasons for this is that participation can be forced on a project,
participation in itself does not make discrimination and other problems in organizations
disappear, and the selected participants might be overrepresented by those who already
possess power (ibid.). In order to handle these and other user participation problems, the
decision that participation is appropriate in a project should be preceded by a discussion
about incentives for participation. We need to know who wants to introduce
participation and the reasons for this. We also need to question from whom participation
is requested and if they are willing and able to participate (ibid.). Otherwise there is an
obvious risk that we instead turn stakeholder participants into project hostages [e.g.
KØ94] or create pseudo-involvement [NN90]. Important questions to pose regarding
incentives for participation, thus, cover reasons, roles, and perspectives.
Lynch and Gregor [LG04] studied 38 IS development processes from the perspective of
user participation and systems outcome. Their results show that the degree of user
influence in the design process impacts heavily on the outcome. Lynch and Gregor
(ibid.) define user influence as being dependent on both the type of participation and the
depth of participation, which can be related to Cavaye’s [C96] participation attributes
discussed above. It is important both to define the organisation of participation, to meet
the demands of processes and outcomes, and to govern how stakeholder participation is
practiced. As Lynch and Gregor [LG04] argue user participation is not enough per se;
we must also plan and organize for participatory activities in a way that suits the aim of
the project. Important question to pose regarding organization of participation, thus,
cover prerequisites, processes, and outcomes (influence).

3 Research Method
The empirical case discussed in this article was studied within a research project
concerning e-service development in Sweden’s public sector. The studied case was a
project developing a public e-service for application of a provisional driving license. The
main reason for choosing this development project as empirical grounding in this article
is that it involves some important ethical issues related to stakeholder participation in
public e-service projects. The research project was an action research project performed
from 2005 to 2008. As many action research projects in e-government settings it had the
twofold purpose of both developing and evaluating a public e-service. Action research is
a qualitative research method that is widely used in the IS field [e.g., BM04]. In
successful action research projects researchers inform practitioners and practitioners
inform researchers in an equal and synergistic way [AW-H91]. However, many action
research projects are found to be both time consuming and heavy to manage, as the
approach can be highly personally demanding and challenging for the researchers
practicing it [S09]. Avison et al. [AW-H91] discuss how the “double challenge” when
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trying to combine action and research creates many problems; e.g. regarding relevance
and rigour in research, the situational dependency and the need for control structures in
order to create rigour (ibid.). Despite these methodological challenges, the action
research approach in our case gave us good access to empirical data. We could collect
data in a trustful way and got a comprehensive understanding of the development
process. The “double challenge” of action research was handled by us researchers who
tried to be explicit about our different roles (when we acted as change agents or as
reflective researchers) in every part of the project. We also made agreements with the
practitioners about each party’s responsibilities in the project, as a way of conducting
successful action research.
Multiple data collection methods were used in the project. Researchers took part in
project meetings (physically or over telephone). The roles of the researchers differed
from being observers to active change agents. Researchers arranged modeling seminars,
but also acted as critical reviewers of requirement specifications and prototypes of the eservice and IT system. We interviewed several actors involved in the projects frequently
during the project. The interviewees had the following roles: IT strategist, development
project manager, system manager, internal investigator, case officers, IT development
manager, and external consultants. The case officers represented internal users and
worked at some of Sweden’s 21 County Administrative Boards. Interviewees in different
roles were selected in order to reach a broad view of opinions on the studied project. We
asked open questions in order to find out how they understood the notion of e-service,
what opportunities and threats they apprehended, which success and failure stories they
had experienced, lessons to be learnt from the projects, and what kind of cooperation and
coordination they found necessary for the development project. The interviews was
semi-structured and semi-standardized, and were audio recorded. An inductive data
analysis was conducted in a qualitative, interpretive way [W06].

4 The E-service Development Project
The purpose of the studied e-government project was two-fold; (1) citizens’ authority
contacts in driving license matters should be possible to conduct by using an e-service
and (2) internal agency processes should be made more efficient. Three Swedish
agencies were involved in the development project; Sweden’s County Administrations
(SCoA) (which organizes the 21 county administrative boards of Sweden), the County
Administrative Board of Stockholm and the Swedish Road Administration (SRoA).
SCoA was hosting and staffing the development project. Internal resources were
complemented with external consultants since there was not enough internal competence
for this kind of project at SCoA.
In Sweden anyone who wants to get a driving license, first has to apply for a provisional
driving license from the regional CoA where he or she is registered. The application
process described below is to a large extent reproduced from earlier articles about the
project, e.g. [AML10]. The provisional driving license is approved if the applicant is
judged by the regional CoA to be able to drive a vehicle in a safe way. Accordingly, the
permit is an important means to achieve high traffic security. The permit application was
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paper based before the e-service implementation. A form was filled in, signed and sent
by mail to the regional agency. The application has to be complemented with a health
declaration, a certificate of good eyesight, and in some cases also an application that,
e.g., a parent will be allowed to serve as a private instructor. Prior to the launch of the eservice these paper documents were manually received and reviewed by a case officer at
the agency. The case officer also controlled if the applicant was punished for any crimes
(e.g. being drunk in public places, drug possession, or any traffic misdemeanour). This
information is registered in a crime record database, operated by the police, which the
case officer had access to through one of SRoA’s IT systems.
After the launch of the e-service, any information related to the application is submitted
electronically to the CoA. The case officers use an internal IT system to view the
applications. In unproblematic cases the application is classified as a “green case” by the
system; i.e the provisional driving license will be granted automatically. “Automatically”
here means that the case officer only has to approve the application in the system. In
green cases the applicant also gets an a priori decision that the application will be
approved. The provisional driving license is then mailed to the applicant within a few
days. This process change means that now most of the case officer’s time can instead be
allocated for the “red cases”, i.e., applications which require some kind of more
complicated assessments and maybe will result in a denial. When the provisional driving
license has been granted, the CoA reports this to SRoA in their inter-organizational IT
system. When the applicant has completed the driving test and the theoretical test
successfully, he or she receives the permanent driving license from the SRoA.
The project had no explicit policy for user participation when it started. The external
stakeholder view appeared to be more or less absent or at least not emphasized in the
project group. Instead, the internal efficiency perspective was very much salient in the
project. The result from the project (i.e. the e-service) was not the solution to any
explicitly expressed problem outside the government agencies. The driving license
issues were chosen as target for the project because these issues were supposed to be
rather uncomplicated to develop an e-service for. The project mainly focused on how the
e-service would influence the internal procedures and routines at the involved agencies.
The external consultants had great opportunities to influence how the e-service should be
developed and designed. User requirements were mostly formulated by the agency
officers according to their prior experiences from direct citizen contacts and general
impressions of citizen requirements and needs.

5 Reviewing Participation from an Ethical Perspective
As mentioned earlier, the stakeholder participation analysis themes that were formulated
and applied to e-government findings [AML10] did not explicitly focus any ethical
issues. Yet it is, according to the argumentation above, not farfetched to claim that an
ethical perspective on stakeholder participation would add an important dimension to
these questions. Thus, the empirical findings in the public e-service development project,
introduced above, will now be revisited by using the stakeholder participation analysis
themes, but this time ethical aspects will be added to each discussed issue.
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In the studied e-service development project there was no citizen participation at all. The
project group consisted of internal representatives in different roles and positions. Some
external stakeholder participation occurred occasionally as representatives of driving
schools’ branch organizations were invited to discuss the project. External consultants
had an important role in the project as there was little in-house competence in e-service
development at SCoA. The e-service development mostly covered the transition from
one channel to another; i.e. going from paper-based forms to electronic forms. The
project’s goal was to develop a public e-service for application of provisional driving
license including the submission of the medical health declaration. The solution did not
include any innovative changes or examples of new ways to handle the applications
when introducing the electronic medium. Internal stakeholder participation in the project
was mainly conducted in weekly face-to-face och telephone meetings. During these
meetings system requirements, testing of prototypes, and system interaction were the
main themes, implying that the project had a rather technical, IT system focus. As there
were no citizens present in the project, citizen demands and problems were mostly
caught by making assumptions based on the project participants’ previous client
contacts. The understanding of the citizen was, thus, based on secondary sources.
Participation is about inclusion, who are invited to take part? An equally important
question to raise is, however, who are excluded? What are the reasons for exclusion?
Stakeholder exclusion can be both legitimate and unjustified, but has to be based on
consciously decisions. If stakeholders are excluded due to their invisibility, how can
stakeholders be identified? Stakeholder identification is, thus, the first step to take,
before being able to decide upon which stakeholders to include and not. If a stakeholder
group is excluded and the demands of this group instead are assumed and maybe
“guessed”, the ethical problem is very evident. Can this be explained by an internal
project perspective, or is it caused by a certain in-house culture in public agencies? This
is an important question to discuss in any agency setting, both prior to and during egovernment projects.
As described above, there was no citizen participation in the project. This was not
discussed at all, but treated as a non-issue. The focus was on internal aspects instead,
such as how to integrate the e-service to internal IT systems, how to change application
handling processes in the organization, and how to find staff that could take part in the
development project. Of course, citizens were discussed during the project, but always
from the perspective of ¬an outsider. Citizens were seen as the receiver of the result (i.e.
the e-service), but not as a potential active stakeholder or participant in the project. The
in-house perspective on citizens were, thus, very obvious.
Many incentives for participation can be formulated. An important ethical issue is to
discuss the origins of these incentives. Management incentives for stakeholder
participation might differ radical from system developers’ or users’ incentives, as well as
from external stakeholders’ incentives. Positive aspects of participation should not be
taken for granted in any project, but need to be viewed and assessed from different
stakeholders’ perspective before being decided upon.
When the project started the staffing of the project was done by recruiting persons with
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long experience of handling provisional driving license applications. Understanding of
the internal processes, rules and regulations is of course necessary in this kind of
projects. The persons that were chosen to participate also had spare time that enabled
them to participate, which can be seen as a positive thing. However, this strategy might
not be optimal if the project should be manned with highly competent persons who could
contribute to the outcome in the very best way. Instead, the external consultants got a
very powerful position in the project. Their early design solutions were to a high degree
followed through the project without being questioned or altered. Even though the
internal perspective was apparent in the project (compared to a citizen perspective), no
internal command over the project outcome was taken.
What are the effects of excluding certain stakeholders? What perspectives do we miss?
Are there winners and losers due to the chosen way to organize participation and in what
sense? Does it differ in short-time and long-time? Any e-government development
project that does not deliver the expected service or benefit to the intended user group
has in some sense failed. The organization of participation in the project is one
explanation to this. The ethical dilemma here is that both the agency and the citizens lose
in this situation. At the agency the loss of resources is apparent, but also the missed
chance to increase their in-house know-how for future projects. Citizens might lose faith
in agencies as competent e-service providers.
The result of the project, i.e. the e-service for handling applications of provisional
driving licenses, did not meet any outspoken demand of the citizens. The main target
group of the e-service was teenagers between 16 and 18 years old, as they are in majority
when it comes to applying for a provisional driving license. Many persons in this group
turned out to be excluded from using the e-service as they did not possess an electronic
identification (eID), which was the chosen security solution in the e-service. This
obviously was a mistake that the project might have been able to avoid if adopting
another stakeholder participation strategy, where citizens were actively participating in
the project.

6 Conclusions and Further Research
The aim of this article has been to focus the importance of adding an ethical perspective
on stakeholders taking part in e-service development within public sector. In the
empirical example, above, the analyzed project has been examined by applying ethical
aspects. This has resulted in new insights in the studied case regarding stakeholder
inclusion and exclusion, different stakeholders’ incentives for participation, and negative
effects and losses caused by a certain project design. Even though an ethical perspective
was not present during the data collection, it is obvious that there are many issues in this
case that have an ethical dimension. The main conclusion drawn from this exercise is
that we need to view ethical aspects of stakeholder participation in e-government
projects more thoroughly. The ethical discussion in stakeholder participation rhetoric has
often been shallow. An important task for e-government research is therefore to address
this discussion in public e-service development, as the results in terms of the e-service
quality as well as citizen benefits are at stake.
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The theoretical contribution in this article is that the stakeholder participation analysis
themes have been complemented with an ethical perspective. This makes the analysis
themes more inclusive, as the ethical aspects presented as questions in the analysis
above, can be used in future applications of the analysis themes. The increased
discussion and understanding of the studied case is a practical contribution in itself, as
the ethical aspects can help explaining actions and results of the project. This
understanding also implies important practical lessons for future public e-service
development projects.
In this article the application of an ethical perspective to a previously analyzed case can
be seen as a test. By illustrating what understanding ethical aspects might add to the
stakeholder participation discussion in e-government, this test has been successful. The
next step in this direction would be to apply an ethical dimension during an on-going
research project, in order to influence the outcome and increase the ethical consciousness
in e-government settings in practice.

References
[AST07] Anthopoulos, L.G., Siozos, P. and Tsoukalas, I.A. (2007). Applying participatory design
and collaboration in digital public services for discovering and re-designing eGovernment services. Government Information Quarterly, 24(2), 353-376.
[AW-H91]Avison, D. and Wood-Harper, A. (1991). Information Systems Development Research:
an Exploration of Ideas in Practice. The Computer Journal, 34(2), 98-112.
[AML13]Axelsson, K., Melin, U. and Lindgren, I. (2013). Public e-services for agency efficiency
and citizen benefit – Findings from a stakeholder centered analysis. Government
Information Quarterly 30(1), 10-22
[AML10]Axelsson, K., Melin, U. and Lindgren, I. (2010). Exploring the Importance of Citizen
Participation and Involvement in E-government Projects – Practice, Incentives and
Organization. Transforming Government: People, Process and Policy (TGPPP), 4(4),
299-321.
[BM04] Baskerville, R.L. and Myers, M.D. (2004). Special Issue on Action Research in
Information Systems: Making IS Research Relevant to Practice - Foreword. MIS
Quarterly, 28(3), 329-335.
[BB95] Bjerknes, G. and Bratteteig, T. (1995). User Participation and Democracy: A Discussion
of Scandinavian Research on system Development. Scandinavian Journal of Information
Systems, 7(1), 73-98.
[BEK87] Bjerknes, G., Ehn, P. and Kyng, M. (1987). Computers and Democracy - A
Scandinavian Challenge. Avebury, Aldershot.
[C96]
Cavaye, A. (1995). User Participation in System Development Revisited. Information
and Management, 28(5), 311-323.
[DNHLF05]Damodaran, L., Nicholls, J., Henney, A., Land, F. and Farbey, B. (2005). The
Contribution of Sociotechnical Systems Thinking to the Effective Adoption of eGovernment and the Enhancement of Democracy. The Electronic Journal of eGovernment, 3(1), 1-12.
[FSS07] Flak, L. S., Sein M. K. and Sæbø, Ø. (2007). Towards a cumulative tradition in egovernment research: Going beyond the Gs and Cs. In Wimmer, M. A., Scholl, H. J. and
Grönlund, Å. (Eds., 2007): EGOV 2007, LNCS 4656, Springer-Verlag Berlin
Heidelberg, 13-22.
[F06]
Floridi, L. (2006). Information Ethics, its Nature and Scope. SIGCAS Computers and

158

Society, 36(3), 21-36.
[GOS08] Government Offices of Sweden (2008). eGovernment Action Plan, drafted by the
eGroup and the State Secretary Group for eGovernment Coordination. Annexe 1 of
Government Decision 17 January 2008, no. 8.
[H99]
Heeks, R. (1999). The Tyranny of Participation in Information Systems: Learning from
Development Projects. Working Paper Series No. 4, Institute for Development Policy
and Management, University of Manchester, UK.
[H08]
Hendry, D.G. (2008). Public participation in proprietary software development through
user roles and discourse. Information Systems Journal, 66(7), 545-557.
[HW03] Howcroft, D. and Wilson, M. (2003). Paradoxes of participatory practices: the Janus role
of the systems developer. Information and Organization, 13(1), 1-24.
[IL98] Iivari, J. and Lyytinen, K. (1998). Research on Information Systems Development in
Scandinavia - Unity in Plurality. Scandinavian Journal of Information Systems, 10(1&2),
135-186.
[JHI07] Jones, S., Hackney, R. and Irani, Z. (2007). Towards e-government transformation:
conceptualising "citizen engagement". Transforming Government: People, Process and
Policy, 1(2), 145-152.
[KØ94] Kaasbøll, J. and Øgrim, L. (1994). Super-Users: Hackers, Management Hostages, or
Working Class Heroes? A study of user influence on redesign in distributed
organizations. In Kerola, P. et al. (Eds.), Proceedings of the 17th Information Systems
Research Seminar in Scandinavia, University of Oulu, 784-798.
[KWI11] Kamal, M., Weerakkody, V. and Irani, Z. (2011). Analyzing the role of stakeholders in
the adoption of technology integration solutions in UK local government: An exploratory
study. Government Information Quarterly, 28(2), 200-210.
[KHSH12]Karlsson, F., Holgersson, J., Söderström, E. and Hedström, K. (2012). Exploring user
participation approaches in public e-service development. Government Information
Quarterly, 29(2), 158-168.
[K98]
Kyng, M. (1998). Users and computers: A contextual approach to the design of computer
artifacts. Scandinavian Journal of Information Systems, 10(1&2), 7-44.
[LH83] Land, F. and Hirschheim, R. (1983). Participative systems design: rationale, tools and
techniques. Journal of Applied Systems Analysis, 10, 91-107.
[LG04] Lynch, T. and Gregor, S. (2004). User participation in decision support systems
development: Influencing system outcomes. European Journal of Information Systems,
13(4), 286-301.
[MW10] Mingers, J. and Walsham, G. (2010). Toward Ethical Information Systems: The
Contribution of Discourse Ethics, MIS Quarterly, 34(4), 833-854.
[MD09] Ministerial Declaration on eGovernment (2009). Approved unanimously in Malmö,
Sweden the 18 November 2009.
[M96] Mumford, E. (1996). Systems Design: Ethical Tools for Ethical Change. Macmillan,
London.
[M83] Mumford, E. (1983). Designing human systems - the ETHICS method. Manchester
Business School, Manchester.
[NN90] Newman, M. and Noble, F. (1990). User involvement as an interaction process.
Information Systems Research, 1(1), 89-113.
[SS07] Schedler, K. and Summermatter, L. (2007). Customer orientation in electronic
government: Motives and effects. Government Information Quarterly, 24(2), 291-311.
[S09]
Simonsen, J. (2009). A concern for engaged scholarship - the challenges for action
research projects. Scandinavian Journal of Information Systems, 21(2), 111-128.
[S07]
Stahl, B.C. (2007). ETHICS, Morality and Critique: An Essay on Enid Mumford's SocioTechnical Approach. Journal of the Association for Information Systems, 8(9), 479-490.
[W06] Walsham, G. (2006). Doing interpretive research. European Journal of Information
Systems, 15(3), 320-330.

159

Institutional and Stakeholder Issues in
Parliamentary Technology Assessment: A Case Study
Csaba Csaki, Paidi O’Raghallaigh, Frederic Adam
Business Information Systems, University College Cork, Ireland1
c.csaki@ucc.ie
paidioreilly@gmail.com
FAdam@afis.ucc.ie
Abstract: Society looks to science and technology when confronted with challenges
such as terrorism, climate change, ageing society, and sustainable consumption.
However, not all change is perceived by all stakeholders to be positive. The public
sector has an increasing role in influencing the application of modern technologies:
policy makers are confronted with technological challenges with far-reaching and often
unpredictable impacts: stem cell research, fracking, eCommerce and so on all provide
striking examples of the need for elected representatives to have access to unbiased
scientific knowledge to underpin evidence-based decision making. This paper reports
preliminary results from an on-going research program related to the issues of
Parliamentary Technology Assessment (PTA) and citizen participation in related
processes. Findings so far - presented in the form of a case study - relate to the
institutional structure enabling PTA; while current and future phases of the program
address ICT related technology assessment on the one hand and use of ICT and
especially e-Government solutions in improving citizen access to and participation in
PTA. The case study of Ireland addresses the implementation of a formal PTA
capability and it investigates the role played by existing agencies and the gaps that
remain to be filled – potentially through the utilization of e-government solutions.

1 Introduction
Whilst there is a bias towards the view that technological progress leads to societal
gains, the accumulated evidence is that the implementation of science-driven changes in
our modern society requires far greater levels of scrutiny. Technological evolution is not
without controversy and the role of science and technology – including Information and
Communication Technology (ICT) – in instigating change is not without questioning its
impact. Politics, science, and society need to be connected in ways that allow policy
makers to reach well informed decisions about questions related to advances of science,
technology, and innovation (STI).
While there appears to be no widely accepted definition of electronic government [Yi07]
(eGov), it may be considered as the provision of governmental services via information
and communication technologies and thus discussed from the perspective of citizens,
businesses and administrators as e-service users. However, eGov may be placed into the
1
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wider context of transformational government (tGvov) [KC07] where broader issues
concerning processes and participation in the democratic and decision making setup
[MS00] should be discussed first before addressing issues of utilizing technology.
Research should also address the institutional setting into which new technologies are to
be introduced. Changes in the processes and institutions of public administration are
often initiated with the intent to deliver improved public service and to achieve
measurable societal improvements. Science, technology and innovation related policy
decisions are one area where transforming governmental institutions and processes has
the potential to contribute to the delivery of considerable benefits.
The PACITA (Parliaments and Civil Society in Technology Assessment) EU FP7
project2 was initiated with the aim of investigating the success of (P)TA in a large set of
European countries and to understand the impact of various institutional arrangements.
This paper considers the case study of Ireland with regards to the implementation of a
formal PTA capability. It identifies the role played by existing agencies and the gaps that
remain to be filled in the current landscape. While it does not directly focus on specific
eGov issues, it lays down the foundation for broader discussion of citizen participation
by investigating the wider framework of relevant public institutions that drive ICT
related policies and themselves require better ICT support.

2 Technology Assessment and Parliamentary Technology Assessment
Outcomes of innovation such as new technologies, methods and tools are highly
regarded by our modern society. At the same time, policy makers face many science
related decisions that affect the social, moral and ecological fabric of society both today
and into the future. Such decisions ought to be guided by well-founded warrants and
backings often relying on scientific arguments and analysis of data utilizing advanced
technologies and scientific results. It is important that these debates are executed in an
environment that promotes transparency and evidence-based decision making. As the
number of interest groups grows, policy makers urgently need unbiased and balanced
advice on the implications of scientific and technological adoption. Responsible and
innovative policies on science and technology must rest on well informed rationales and
structures based on understanding how science, technology, and society interact.
Technology assessment is considered to be “a scientific, interactive and communicative
process, which aims to contribute to the formation of public and political opinion on
societal aspects of science and technology” [Bü04, p. 14]. One area of debate is the role
of the state institutions – e.g. parliaments and governments – in contributing to or
controlling technological advances and their impact [Va97]. This should be considered
in relation to the role of citizens (the public or society) as well as the media [JD95;
An95]. Discourses on the governance of innovation point out the relevance of
technology assessment [Po80] at the local, national and global level. There is a range of
institutional and procedural arrangements for performing technology assessment [BG97]
and there is evidence that these have an impact on the outcome of the process where
2
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opinions about the societal aspects of science and technology are formed [SC04]. It is
not surprising that cultural, historical and political differences influence the success of
specific solutions in any given context [DL04; Gr12]. Furthermore, the content of
Parliamentary TA debates often relates to the impact of ICT or its sustainability.
However, there is little evidence of research focusing on the use of ICT in PTA.
Parliamentary technological assessment is a support activity directed at policy-oriented
decision-making processes within the parliament. It may focus on diverse themes such as
energy, health, aging, and so on. PTA may involve experts and various stakeholders with
the primary purpose of informing decision makers within the parliament. A secondary
aim can be, however, information dissemination to citizens. Parliamentary-focused TA
institutions are generally national entities, although they may operate at other levels. In
all cases the goal is to provide analysis and impartial advice to policy makers about
issues related to the interplay of science and society. In this regard, the source of their
funding is important as it may impinge on this impartiality. However, a wider view of
PTA [GE12] may position it as a ‘knowledge broker’ between the four spheres of
parliament, government, science and society. Consequently, clients of PTA may in this
case involve the general public. In this capacity, one would consider the role media and
journalists play in disseminating information, raising issues and forming opinions. In
addition, with the consideration of government and executive powers, other areas such as
economy and innovation must also be considered. Such modelling of PTA offers a more
open and wider way of discussing its role and institutions. Analysing relationships
among these spheres may be conducted at three different levels, namely the institutional,
the organisational and the project level. This research focuses primarily on institutions.
[En11] differentiates three typical arrangements in the institutionalization of PTA when
supporting political decision-making on STI policy. The Parliamentary Committee
model sees a dedicated body internal to the parliament leading PTA. This governance
approach is closely linked to the internal functioning of the parliament. In the
Parliamentary Office model there is a support unit either internal or closely linked to the
parliament (that is the office may be located inside parliamentary structures or is
contracted out to an external research organisation) leading PTA. Under the Independent
Institutes model the TA organisation operates at a distance from parliament although its
main client is still the parliament. In this arrangement, the PTA unit often reaches a
broader set of audiences and its objectives go beyond informing the parliament. Other
target groups may include media, the general public, or local government. However,
these models do not fully address the definition of TA, as the role and contribution of
TA goes beyond the TA institution itself. Still, not all countries offer a formal,
institutional solution to PTA. The key issue is to make sure that a fair and reliable
assessment of technology is available. New PTA organisations do not come out of the
blue. It is possible to recognize and make explicit a so-called ‘opportunity structure’ for
PTA [GE12] for countries that are yet to establish a formal TA structure. The research
reported here focuses on the case study of Ireland.
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3 Research Objectives and Methodological Considerations
While the requirement to implement institutionalized forms of PTA is clearly an
important part of any national PTA landscape, there are considerable variations in the
sources of expertise used and the relationship to parliament inherent in the different PTA
institutions across Europe. Assuming that all modern democracies should have a PTA
function, especially those who have tGovernment ambitions, we are left with the critical
issues of trying to decipher the contingencies that apply to the design of the “best fit”
PTA approach for a given national setting. We are particularly interested in how these
contingencies play out in the case of Ireland, currently a non-PTA country with
nonetheless, a strong focus on science and technology: “What institutional arrangement
would offer an effective and efficient support for implementing PTA in Ireland?”
To answer this question, a case study based approach was selected utilizing an embedded
case study construct [Yi03] where the main unit of analysis is the country and an
embedded representative case of technology assessment is used as illustration of
institutional issues and stakeholder positions. While the focus of the overall PACITA
project is assessment at the EU level this part looks at an individual nation within that
context. Data collection at the Irish level utilized official documents, public records,
newspaper articles and interviews with key personnel. Published documents were
identified in a systematic review of existing sources. Interviews with key decision
makers following a positional method of sampling as recommended by [Kn94] “where
people and organisations occupying the key roles in the system studied are interviewed”
(pp. 280-281), followed by some further reputational and snow-ball sampling. This gave
rise to a total of 30 interviews and two focus groups with interested parties over a period
of 18 months. The embedded case study of fracking was selected opportunistically as
one which took place within the timeframe of the study and offered a suitably
challenging level of controversy: a high intensity selection in the words of [Pa90].

4 The Case of PTA in Ireland
4.1 Historical Context and Institutional Setting
Ireland is a non-PTA country: the country lacks a formal structure to support parliament
in STI related issues. Today science plays a relatively weak (by European standards) role
in the everyday agendas of Irish citizens and politicians [Tr11]. Deputies are in general
not well informed on issues of science and technology and often have a limited focus on
national issues unless such issues have some impact on their own constituency. But
deputies do not generally vote in accordance with the wishes of their constituents and
instead follow the instructions of their political parties. In return political parties
carefully formulate policy that is likely to satisfy its electoral base. The political culture
of the country is ‘local’ and based on ‘clientelism’ [DSO10]. Despite low levels of
participation in Irish democracy and the absence of a formal mechanism for stakeholder
groups to provide input into decision making, this does not mean that special interest
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groups and members of the general public do not try to influence the Government’s and
individual Minister’s positions before proposals are presented to the lower house.
Forfás is the national Board responsible for providing policy advice to Government on
enterprise, trade, science, technology and innovation in Ireland. The Board often fulfils
its mandate by delegating responsibility to associated agencies such as Enterprise Ireland
(EI) for the promotion of indigenous industry, the Industrial Development Authority
(IDA) for the attraction of inward investment, and Science Foundation Ireland (SFI) for
supporting scientific and engineering research and its infrastructure. The Office of the
Chief Scientific Advisor (CSA) was established in 2004 to provide independent expert
advice on any aspect of science as requested by the Government – however, in August
2011 the CSA retired and it is unclear whether this position will be refilled. The Science
Advisory Council (Advisory Council for Science, Technology and Innovation - ACSTI)
provides policy advice to the Irish Government on medium and long term science,
technology and innovation issues and contributes towards the development and
implementation of a coherent and effective national STI strategy. Each of these entities
has to some extent been active in performing TA-like activities. In addition, several
government departments have in-house scientific expertise in the form of scientific
officers or medical officers or research co-ordinators. Some government departments
utilise on an ad hoc basis scientific advisory groups that include external experts in order
to deal with particular circumstances.
The country has seen a strong increase in the number of groups formed to influence
policy. Unlike sectional groups which are more permanent and expend much of their
resources on maintaining direct links to policy makers, cause-centred groups are
generally ad hoc and aim to influence policy making through increasing public
awareness of a pressing issue. However, within the larger population outputs from
science are having little resonance, except where they bear on pressing topical issues in,
e.g. health, energy or environment [Tr11]. There are serious concerns related to the
efficiency and effectiveness of the current setting and there appears to be a clear need to
find a better way forward.
4.2 Issues with the Current PTA Process: The case of Fracking
In order to review typical stakeholders and to demonstrate their access to the TA
process, a demonstrative case study of hydraulic fracturing (aka fracking) in Ireland in
recent years is presented3.
The Natural Resource: It has been reported that there is an estimated total of 4.4 trillion
cubic feet of gas present in the island of Ireland, with the amount split equally between
the North and the Republic of Ireland. Tamboran Resources reported that a gas field on
the Fermanagh/Leitrim border alone “could deliver security of energy supply in Ireland
for the next 40 years providing 600 jobs with up to 2,400 indirect jobs”.
The Extraction Technology: Fracking is a technique involving the pressurised injecting
3
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of large volumes of water, chemicals and sand into rock formations in order to fracture
them and extract previously inaccessible fossil fuel deposits, such as gas from shale.
The Debate: Despite the promises, fracking is causing concern due to its potential
environmental and health side effects. The debate in Ireland is largely centred on the
conflicting desires to maintain a rural way of life based on a strong relationship with the
environment and at the same time a desire to ensure economic development that brings
increased employment and prosperity.
The Position of the Government: By 2011 the Department for Energy had licensed three
companies to explore for onshore gas in one area, which straddles 8,000 square
kilometres across 12 counties. However, in response to mounting pressure from lobby
groups, late 2011 the Minister for Energy commissioned the Irish Environmental
Protection Agency (EPA) to research the ‘environmental dimension’ of fracking. In
response to the report (see below under ‘Science’) the Minister stated that no hydraulic
fracturing for gas would take place in Ireland pending further “detailed scientific
analysis and advice”.
What happened in the Parliament: To date, the parliament has yet to enter the fray and
no specific discussion on fracking has taken place.
Actions by Local Governments: Some local authorities, namely councils in the counties
of Clare, Leitrim, Roscommon, Donegal and Sligo, have seized the initiative in 2012 and
taken steps to prevent fracking in their own areas by making provisions in their
development plans to prevent fracking, regardless of decisions made by the Minister.
The Scientific Report: In Oct 2011 the EPA commissioned experts at the University of
Aberdeen (UK) to undertake a study. The resulting report warns that risks to water are an
“important concern”, but also points out that “all scientifically documented cases of
ground water contamination … are related to poor well casings and their cements, or
from leakages of fluid at the surface, rather than from the fracking process itself”. The
study makes clear that EU Directives on Mining Waste and Water Protection place
significant constraints on shale gas extraction activities in Europe.
The Issue in the Media: The role of the media in communicating issues, such as the
fracking controversy, has been central in both instigating and forming the debates at both
a national and local level. But the media in Ireland has limited capacity for reporting on
these issues as most of them has no science specialist correspondent. While the media
does cover science and science-related topics reasonably frequently, the material is
drawn to a large extent from news agencies and syndicated services and more often than
not relates to health issues. What is also noticeable is that local media often takes a more
hard line approach to the issues – often reflecting or perhaps influencing local opposition
to proposed developments.
Reactions from Civil Society: To-date resistance to fracking in Ireland has largely been
at a local level. Viewings of a 2010 US documentary film telling the stories of
communities impacted by fracking have heightened the fears of many citizens. In
September 2012 there was a ‘Global Frackdown Day of Action’ that attracted a range of
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speakers, including deputies, local councillors, and farmers. In August 2012 a coalition
of twenty seven environmental groups called on the Government to “put a stop to all
fracking activity” in Ireland. The coalition spokesman said that the environment and
long-term development of rural Ireland was “at risk from the secrecy surrounding the
polluting processes involved”. The called for a study performed by either a national or
European regulatory body to include “a full cost-benefit analysis of the socioeconomic
and environmental impacts … with full public participation of stakeholders”. Every anti
fracking group in the country refuted the conclusion of the EPA study claiming that it
did not take into account the geology of the region and the intended depth of the wells.
Throughout the decades of state-sponsored, multinational-led development and
infrastructural expansion in Ireland, the voice of the grassroots environmentalist has
always been raised. Local communities mobilised themselves and retained a rural
perspective in pitching the rural way of life against modernisation. These campaigns are
increasingly being fought using a powerful mix of local meetings, local print media and
the wider social media. In some case communities and individuals have responded to
national policies by putting forward planning and legal challenges.
4.3 How the Institutional Deficit may be Amended in Ireland
As may be concluded from the discussion above the primary objectives of the
institutionalization of PTA should be to provide impartial advice built on Irish and
international sources of knowledge, as well as insights from various stakeholder groups
interested in the topic under consideration. It should offer evidence-based analysis to
both deputies but also other stakeholders, including citizens. At the same time the
solution has to be politically feasible and financially sustainable while the entity must
also be separate from agencies charged with implementing policy. Thus the role would
appear to be best filled by a trusted and impartial third party entity that could utilise
participatory approaches if and when required. The TA role may be filled by an existing
entity, such as the Advisory Council for Science, Technology, and Innovation (ACSTI)
or the Office of the Chief Scientific Advisor (CSA) and could use the pro bono work of
scientists, researchers, and industrialists. This is essentially an independent institute
model in terms of the categorization by [En11] discussed above. Establishing PTA in
this manner may not require a large financial investment.

5 Future Research: What Role ICT Should and May Play in PTA
One consideration this research intends to investigate in its next phase is whether ICT
can help in closing the gap between public needs and institutional processes, and if yes,
how. ICT based and eGovernment solutions may support the achievement of the three
main goals of TA: it may make information available and more accessible to the general
public, it may contribute to the process being more transparent, it can enable people to
have access to the process, it could help shaping people’s opinion and attitudes and,
ultimately, it may be utilized in taking actions or mobilizing interested parties. Overall,
eGov in (P)TA should be able to promote more active participation. One thing is certain,
however: in order to be successful, Parliamentary Technology Assessment must enable
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building trust between stakeholders. EGov solutions then can strengthen the institutional
foundation of PTA by promoting public engagement in science and technology.
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Abstract: The constituting e-government organizations like ministries, agencies,
funds and councils often have to deal with severe media attention and sometimes
more or less justified criticism. In this paper we present an approach that supports
the task of managing public relations (PR) between organizations and the news
media. The proposed approach is based on agile sentiment analysis of the
questions that organizations receive from the journalists and media. Such analysis
is relevant for reviewing past events as well as predicting the future happenings.
We demonstrate the utility of the proposed approach by analyzing a set of 298
questions received by a public organization from various media in the period from
2007 till 2012. The results confirm that that by incorporating agile sentiment
analysis into regular PR workflow organizations can improve their understanding
and control of communication with the media and public.
Keywords: e-Government, media analysis, sentiment analysis, knowledge
representation.

1 Introduction
Representatives of politics and business often address the public to communicate their
message or stand on a particular matter. Usually, the decision about the time, place and
contents of the message is in the hands of the issuer. However, when the media and
general public get interested in the matter, the roles might change. Then, the active role
is played by the journalists representing the media, and the representatives of politics or
business have to respond to the journalists’ inquiries. Many cases of that kind
demonstrate how important and delicate such response statements are and how they
influence public perception of the matter under consideration.
For example, during the Cyprus crisis in March 2013 the Dutch Finance Minister
Dijsselbloem, who as head of the Eurogroup played a key role in the Cyprus
negotiations, hastily said that the Cyprus deal will be used as a template for the future
solutions of similar Eurozone banking problems [BBC13]. This statement, when restated
by the mass media, caused much greater confusion all around the Europe than the crisis
itself. Even though he later added a clarification saying that Cyprus was "a specific case
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with exceptional challenges", he could not have undone the damage: European markets
were already alarmed.
Rational arguments constitute foundations of science, economics and law. Emotions, on
the other hand, put flavor to our everyday lives in politics and business. Explanatory
models based on reason alone often fail to account for the complexity of reality. An
attempt to overcome such limitations by combining rational models and emotional
explanatory approach resulted in a new method called sentiment analysis [L10].
Sentiment analysis is a part of social media analysis, which is a mature method for eGovernment benchmark [CRI12]. The field of sentiment analysis aims to automatically
elicit emotions like happy-sad or positive-neutral-negative from fragments of text. The
word agile in the expression “agile sentiment analysis” is not just another buzzword; it is
meant to denote that the sentiment analysis is to be carried out in a simple and efficient
manner, even for the sake of non-perfect sentiment classification results.
It is a common practice that organizations keep track of the received media questions
and their public relations (PR) responses and messages. We propose an approach that,
besides merely storing and documenting past data records, advances the analysis of such
data with agile sentiment analysis. The motivation for approach was to analyze past
questions with respect to the sentiment and to identify actionable criteria that can be used
to predict and at least in part control the sentiment of future questions. The hypothesis is
that the more active role an organization plays, the more positive sentiment questions it
receives in the long run.
The paper is structured as follows. In the next section we present a typical workflow for
communicating between the media and organizations. We describe an approach that
analyses the sentiment of received questions. The approach is evaluated on a selected
case observed between a public fund and the media. We present the results of analysis
and conclude the paper with summarizing the most important findings.

2 Method for agile sentiment analysis
Organizations under severe media attention typically outsource their PR function to
increase effectiveness and reduce the cost [L07]. Still, a lot of work has to be carried out
by the internal employees. For example, official ingredients (i.e. contents) of the
communications are within the responsibility of internal employees.
During the ordinary conduct of the work typical governmental organization receives
several inquiries about their actions and decisions. The emotional context of such
questions can vary from negative to neutral or positive. We present a method for storing
and analyzing questions received and answers generated by an organization. The key
ingredient of the presented method is agile sentiment analysis that is performed on the
received questions. It is a common understanding that maintaining a good public
reputation and handling media relations is of crucial importance for organizations. The
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process of receiving questions and generating answers is depicted as a workflow in
Figure 1.
The crucial part of the approach is encapsulated in the task for Analyzing text data. The
task starts by standard text mining data preprocessing including removing stop words
and lemmatization [FS06]. Next, for each question the probabilities of each of the three
sentiments (negative, neutral, positive) were computed using Naïve Bayes Classifier for
text classification. We trained the Naïve Bayes Classifier on the set of 345 preselected
short questions in Slovene language containing negative, neutral and positive wording.

Answer A

Question Q
Receive
questions
from media

Generate
answers

Q

A

Results
of analysis

Q

Data Store
Q, A

Analyse text
data

Figure 1: Workflow for receiving questions from media and generating answers

In Table 1 the words that are the most “negative”, “neutral” or “positive” are given with
their computed probabilities according to the formula (2). Note that the formula (1) is
used to compute probability of a word wi given that the sentiment is positive. The
constant ε is used as a smoothing constant in order to alleviate problems with
probabilities close to 0 and 1 [G65] for the n class problem setting. In our experiment we
took ε = 0.1 and n = 3. The formula (2) is Bayesian reverse probability that is used to
compute the probability of a positive sentiment given the word wi. By the same token,
probabilities for neutral and negative sentiment can be computed.
The final probabilities for the three sentiment classes were then combined into a single
sentiment number from the interval [-3 .. 3], where -3 is the most negative sentiment, 0
neutral and 3 most positive sentiment of a particular question.

p( wi | ⊕) =

N ( wi ⋅ ⊕) + ε
N (⊕) + n × ε

(1)
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p(⊕ | wi ) =

p(⊕) × p( wi | ⊕)
p( wi )

(2)

word w

p( | w)

p( | w)

p( | w)

advantrage
efficient
kind
...
blame
angry
reject
...
saving
good
return

0,50
0,54
0,55

0,31
0,01
0,30

0,19
0,45
0,15

0,20
0,19
0,11

0,01
0,00
0,07

0,79
0,80
0,82

0,45
0,30
0,28

0,54
0,56
0,64

0,01
0,14
0,08

Table 1: Probabilities of the sentiments given the selected words.

Our decision to extend the number of possible sentiment values was motivated by the
fact that we wanted to use such more detailed values in further analyses. The combined
number was computed according to (3). Note that emoticons are used for positive,
neutral and negative sentiments in this formula.

S = ROUND ( p() * 7 + p() * 4 + p() * 1) – 4

(3)

As a result of the above procedure, each stored question had a corresponding sentiment
value. Based on the determined sentiment value several additional analyses can be
performed. The results of concrete analyses are presented in the next section.

3 Results on a selected case
In this section we demonstrate the proposed approach on data about communication
between the media and a public organization that operates in the housing area and is
responsible for financially supporting the Slovenian national housing programme. The
Housing Fund of The Republic of Slovenia was founded in 1991 as one of the
necessities of the Housing Law. In the last two decades the Fund’s resources were
primarily allocated for loans with financially pleasing terms to citizens and non-profit
housing organizations. In addition, the Fund’s financial incentive was used to increase
the supply of newly constructed flats to the housing real estate market, as well as to
encourage housing savings and granting subventions to young families for their first
attempt to consolidate their housing status. Due to the delicate nature of the housing and
financial business the Fund’s activities received considerable media attention and were
often criticized and disputed.
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For practical demonstration of the approach we collected 298 journalists’ questions and
The Fund’s answers in the period between October 2007 and November 2012. Besides
the questions and answers we have within the selected period also identified 103 press
releases, 41 explanations, and 8 press conferences issued and organized by The Fund.
Figure 2 shows average sentiment values for the received questions with respect to time.
The average sentiment value of a question is -0.66. Negative sentiment gaps are clearly
visible. In a few concrete cases we were able to map some external and internal events
that resulted in such negative sentiment oscillations. For example, in period from July till
October 2008 the Fund was under severe bombardment with questions about political
orientation of its management, actual business policy orientation and capital expenditure
issues. The interesting part is that the majority of the negative sentiment questions came
from newspaper Finance, which is clearly visible from Figure 3.

Figure 2: Average sentiment of the media questions received by The Housing Fund from October
2007 till November 2012. Number of all questions received is 298.

From Figure 3 it can be observed that Finance is the most critical media with respect to
negative sentiment questions. However, a turnout in their publishing policy can be
observed after the second half of 2012, as their questions had become more neutral.
Another negative peak in October 2009 can be attributed to the hesitant behavior of the
responsible ministry to assign budget resources for housing subventions for the given
year. The Fund was responsible for carrying out the corresponding float for housing
subventions and received, probably unjustly, many critical negative sentiment questions.
Interestingly enough, the leading role of a troublemaker was at that time played by
another newspaper Dnevnik (see Figure 3). The quest continued in during the first
months of 2010 with questions mostly related to the stall of the project for building new

172

housing dwelling in the capital city, where many citizens were interested to rent or buy a
flat.

Figure 3: Average sentiment of the media questions from different media. The average sentiment
value for Delo is -0.49, for Dnevnik -0.56, for RTV 1 -0.66, and for Finance -0.97. The sentiment
for each question is estimated between -3 (negative) and 3 (positive).

Another negative gap in Figure 2 is evident in the second half of 2011. Here, the major
media acted in coordinated fashion. The questions were again related to earmarked
budget financial resources for housing subventions to young families, as well as to the
stalled housing construction project.
Figure 3 shows the comparison of four largest media in terms of the average sentiment
of their questions. The important lesson is that not all the media are sync with the
negative or positive sentiment. The differences encountered are mostly due to different
editorial policies of the media. What might be more alarming is the possibility that the
sentiment of questions depends on the political alliance between pro-government media
and the actual management structure. Systematic analysis and comparison of questions’
sentiment between different media can reveal such discrepancies.
When analyzing the questions another interesting correlation was revealed. It is depicted
in Figure 4. Each question received from the media is typically composed from several
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minor questions. When performing the agile sentiment analysis we took into account the
whole question. However, one interesting parameter can be also the number of actual
sub-questions. In Figure 4 we can observe the correlation between the number of subquestions and the average sentiment score. Namely, the higher the number of subquestions, the more negative sentiment of the overall question is.

Figure 4: Correlation between the number of sub-questions in a question and the average sentiment
of entire question. The trend line is calculated using logarithmic regression type.

4 Conclusions
In the paper we presented the approach to agile sentiment analysis of the media
questions that is in regular use at the Housing Fund. Sentiment analysis helps officers
react to questions more swiftly and in a coordinated fashion. The analysis also helps
prioritizing the PR work. Note that the analysis revealed also rather surprising
correlation between the question’s sentiment and the number of days needed for the
answer shown in Figure 5. One of the consequences of this analysis was rather obvious
decision of the fund's management to take more active role in public relations by
introducing more frequent and regular press conferences.
The perception of a sentiment of a particular media question is highly subjective.
Sometimes a perfectly neutral question that touches a sensitive area can be perceived as
rude or offensive. The system for agile sentiment analysis tries to avoid such subjective
judgments by incorporating objective statistical properties in the estimation process.
However, the system itself has potential deficiencies. It fails to detect irony and sarcasm.
Observed on a single sentence, the agile sentiment analysis might fail considerably. But
so can sometimes a careless human mistakenly take sarcasm for kindness. However, as it
was shown on numerous occasions, the system is statistically effective on larger datasets.
Its main advantage is to automatize the process that would normally take a considerable
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amount of time and produce highly subjective results at the end. For example, many
authors successfully implemented agile sentiment analysis on Twitter [BR10].

Figure 5: The surprising finding: all the answers to questions were generated within the legally
binding period of 8 working days, while the answers to the questions with the most positive
sentiment (2) were generated within a single day.

A typical journalist question should be neutral. However, in the modern world, where the
best news that sell are bad news, the questions sometimes guide the answering person
into “muddy” terrain where the answers can be understood as the journalist’s story
requires and not as they were meant to be. Here, the assumption was that the
respondent's intentions were righteous and without any hidden agendas. However, there
are cases when the journalists discover malicious behavior and conduct of the questioned
person; as for such cases, the “negative sentiment” questions seem to be more than
justified. Note that the presented system was not designed to distinguish between these
two situations.
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Abstract: In order to achieve success, e-government projects have to face
numerous challenges. Some of these challenges are related to tensions between
government operations and political decisions pushed by external actors.
Government information technology initiatives can be the scenario of these
tensions. In this paper, we use three theoretical propositions derived from
Luhmann’s framework to start developing what could be called an e-government
social systems approach: (1) what has been conceived as the politics/administration
relationship is, in fact, a vertical differentiation and integration of systemic levels
in government; (2) change is understood as a symbolic medium of obtaining for
the political system; and (3) information technologies, specifically Internet portals,
can be used like a way to represent and communicate change, particularly political
change. Using the government state portal of Puebla in Mexico as an example, we
illustrate the role of information technologies in a developing country during a
governor’s change.

1 Introduction
Although it is true that information technologies offer promises to transform and
improve government operations and to reach better results, it has also been observed that
a number of social, organizational and institutional factors affect the use of IT and,
therefore, the actual results obtained [GP05] [Ro95]. It is understood, of course, that
there is not linear causality from the social to the technical; they are, in fact, bidirectional
and, sometimes complex, relationships [[OI01]. This work offers a way to analyze a
social and organizational phenomenon within an e-government initiative: the role of
information technologies in what is traditionally understood as the relationship between
politics and administration. This relationship has not been discussed in depth by previous
e-government literature. We propose to understand it from the perspective of Niklas
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Luhmann’s theory and considering government internet portals as playing an important
mediation role in this relationship, particularly during a governor’s change.
The politics/administration tension is a foundational problem in public administration as
a discipline [Wi87]. Traditionally, there is a differentiation in terms of political and
administrative positions and functions based on hierarchy, command, and role. This
differentiation creates a divergent dynamic guided by the self-interests of these two
realms of action [Ma85]. The sociological perspective that we propose, mainly embodied
in Niklas Luhmann’s theory, distinguishes administration (the government) from politics
(mainly represented by political parties) as independent subsystems of the political
system. As systemic units they are based on the operational closure and self-reference
principles. Then, there are no joint political and administrative positions within
government. What happens instead, from the perspective that we propose, is a vertical
differentiation or de-differentiation, between societal and organizational system levels
within government.
In this way, the goal of this paper is to propose what could be called an e-government
social systems approach, based on Luhmann’s theory to analyze the potential problems
that can emerge in e-government projects: the de-differentiation of the organizational
level by the societal level using technology. We used the governor’s transition process
and the Web portal of the State of Puebla as a case to illustrate the applicability of this
approach. Being an ongoing research, our main objective is to formulate a preliminary
theoretical approach. We also provide some preliminarily results from the case, which
will be more fully developed in future writings. The paper is organized in four sections,
including the foregoing introduction. Section two carefully explains the elements of
Luhmann’s systems theory, which is our basis for this paper and offer some propositions
that outline what could be called an e-government social systems approach. Section three
briefly describes the research design and methods used for this study. Finally, section
four presents and discusses some preliminary results.

2 Towards an E-Government Social Systems Approach:
Understanding Niklas Luhmann’s Theory and the Role of
Informaiton Technologies in Government
The social systems theory of Luhmann is a theory of modern society. It is a meta-theory
of evolution and social change in the field of differentiation theories, specifically
functional differentiation [Al90]. Luhmann's proposal opens a new era in the
sociological theory. The focus is no more the individual and her action, nor the agent and
his agency. When systems theory was used in sociology, as the case of Parsons, action,
consciousness, and the individual are the focus of its analysis. Luhmann's theory, in fact,
breaks the sociological tradition, setting as the core of the observation what he assumes
is the basal operation of society: communication. Society, the society system, is then
pure communication. Thus the individual, his/her body and his/her consciousness are left
in its environment. Action is not more than communicative attributions [Lu98].
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Luhmann’s social systems theory is supported by the difference principle, and the
starting point and the basal difference of the theory is what constitutes the distinction
between system/environment [Lu09]. Luhmann no longer speaks of objects, but of
distinctions: A distinction draws a two-sides form, traces a border that divides the world,
leaving in one side the system, and in the other the environment [Lu09] [Lu07]. So, with
a theory based on the difference system/environment, and not in the relationship all/parts
[Lu98], Luhmann integrates to his proposal the most important achievements of systems
biology, the second-order cybernetics, and epistemology of radical constructivism, to
understand social systems as autopoietic, operationally closed, self-referential, and selfdetermined structurally [Lu98] [Lu09].
2.1 Horizontal and Vertical Differentiation
Horizontal differentiation in Luhmann’s theory refers to the reproduction of the
differences in system/social-environment within society. These internal system/socialenvironment differences conform to the functional-societal structure of society. It is the
differentiation of large systems, which integrate the societal level, as in the case of the
political system, economic system, religious system, science system, etc. These systems
have a specific function in society and that is what gives modern society its particular
character as functionally differentiated [Lu07]. A societal problem to be solved gives
rise to that type of communication and, eventually, to the societal system. Then, in that
way a societal system closes and differentiates itself from its social environment,
reproducing its identity based on a particular binary code, which in its operation includes
all that remains as part of that system and excludes everything that is not part of it
[Lu10] [Lu07].
Vertical differentiation is the differentiation of social systems by their class. Vertical
differentiation refers to the different types of systems that take form in the society:
societal or functional systems, organizational systems, and interactional systems. The
differences that exist between these types of systems can be described in three levels: (1)
the criteria from which the system links its operations, allowing its autopoiesis and,
therefore, defining its identity: societal = function, organization = decision, and
interaction = topic [Lu98]; (2) the way in which people is integrated in communication:
interaction = presence, organization = membership, and societal = communicative
accessibility [Lu10a]; and (3) the type of communication, determined by a particular
medium of communication that is especially characteristic of a kind of system, and thus
helps to define its identity: societal = symbolic and writing, interaction = oral and body,
and organization = integration of both [Lu07]. Both kinds of differentiation are
functional differentiations. However, horizontal differentiation refers to the different
types of primary functions, taking form in societal systems; while vertical differentiation
is related to different types of secondary functions, taking form mainly in organizational
systems, that is, different organizational systems or subsystems (areas in which an
organizational system is divided) playing different roles to perform a primary societal
function. There is a third form of differentiation that traverses the entire modern society:
center/periphery differentiation, which is a relational position regarding the distance
from an ideal performance of functional differentiation model. In society some regions,
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the center, are oriented towards a more clearly differentiated and autonomous operation
based on their function; while in other regions, the periphery, the operation of systems is
generally less differentiated and less autonomous. One of the main problems with
differentiation is the dynamics of the political system, because it always wants to go
beyond its own societal limits, absorbing other societal functions and deleting other
operational limits; then, de-differentiating other systems or sub-systems. Some authors
claim that horizontal differentiation depends on a clear vertical differentiation [He11],
and we propose that there is not only horizontal de-differentiation, but also a vertical
one: the societal systemic level can de-differentiate the organizational systemic level,
particularly in countries from the periphery. We think, in this sense, that the dedifferentiation of the organizational systemic level by the societal systemic level is an
important problem within government and could be clearly reflected in certain
information technologies such as government Internet portals.
2.2 Integration and Structural Coupling
Society is not only differentiated; in fact, differentiation and integration are two sides of
the same distinction. In modern society integration presupposes functional
differentiation, and it is functional orientation which operates for both integration and
differentiation: it must be from a structural coupling that contributes to the functional
reproduction of each system [Lu07]. Luhmann focused this distinction especially for
horizontal differentiation, but it is equally important for vertical differentiation [He11].
In this case, the integration of organizational systems and interactional systems to
societal systems must be performed in the functional sense that enables the reproduction
of a societal system, but also the functional reproduction of organizational or
interactional systems. The clear functional differentiation and integration of these types
of systems in vertical form is conditional to horizontal differentiation [Ti11]. Integration
in society is made base on structural couplings. Structural couplings implied the
operational closure and the structural auto-determination of systems. What the concept
of structural coupling tries to specify is the no-determination of a system by its
environment. Systems in a structural coupling make available irritations that another
system can select like a way to modify its structure, and that appears like a causal
relationship, but such change is only determined by the system or structure that select the
stimulus. The whole society is constructed by structural couplings, both horizontally and
vertically. Structural coupling, however, not only works within social domain, but
between social and no social domains: There is structural coupling with psychic
environment and with communication and diffusion means [Lu07].
2.3 The Political System and its Vertical Differentiation
The political system is one of the functional systems in which modern society
differentiates. The political system has a specific function: to make collectively binding
decisions. It has a medium of symbolic obtaining (MSO): power. And it has a code of
operation that defines its sense spectrum and, therefore, its identity: power/no-power.
However, with democracy, based primarily on "valid" elections, the system assumes a
more specific recoding: government/opposition [Lu10].
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The political system differentiates in a center/periphery way, leaving at the center the
organizational administration and at the periphery the political parties and the public
[Lu10]. So, administration is all government organizations, and politics is mainly
political parties [Lu93]. The politics/administration relationship is the most general form
taken by the government/opposition code. Politics (parties) and administration
(government) are two different systems, processing information independently, though
they must cooperate with each other [Lu10a]. Although politics introduces variety
through premises of decision in the form of people (officials) and programs [La03], it
does not imply that politics can enter into administration. When people and programs
enter administration, they are part of that organization. Then, they are not the same
social forms that were in the political party. Thus, according to the logic of the theory
[GP05], it is not possible to assume the traditional understanding of the
Politics/Administration relationship as a distinction of positions within government,
represented by differentiating levels of hierarchy, command, and function [Wi87]
[Ma85]. What can be stated from Luhmann’s theory is that government (administration)
may operate simultaneously in two levels. These planes are defined by the sense of their
operations to realize the primary or the secondary political function. It depends on
whether its operation remains only towards and involving itself, as organizational unit
doing specific functions (internal differentiation), or towards the political environment
and societal environment in general, then doing its societal function. This means that
decisions should be differentiated, whether they are in the societal level or in the
organization level, i.e., in order to distinguish between political power and
organizational hierarchy.
2.4 Change, Technology, and Political Vertical Differentiation
In Luhmann’s theory language is not enough to solve the contingency and the
improbability to be accepted the communication. It is necessary a specific condensation
of sense to obtain the acceptation and the continuity of communication: These are
mediums of symbolic obtaining (MSO). Then, a MSO is a semantic societal institution
that secure premises of Ego become premises for selections of Alter. MSO does not
imply obedience, but attach a spectrum of sense and derivative the whole operative
spectrum that conform a societal system. The limits of the operational spectrum are set
by what is out of that sense, then by a binary code that define what is and what is not
part of the sense spectrum [Lu10]. In political system, the MSO is power, and therefore
the code is power/no-power. However, Luhmann proposes a new code for political
system with democracy: government/opposition [Lu10]. It is clear that in a basal level
power continue being the MSO and power/no-power the code, they mark the limits of
the system outward. But inward, in the internal operation and political communication, is
where government/opposition code, activating the political dynamic: the possibility of
positional change in the code, either being government or being opposition. Change stay
then in the base of the operation codes and we think and propose that it could become a
new MSO or at least a new representation of power.
In contemporary society, the medium of obtaining can get specific symbolic forms,
and not only semantic. In a society where most communication is mediated by
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technology, IT innovation can represent a change to improve all society fields. We
think that government can use IT innovation not only as a communication medium,
but also as a MSO to construct and to inform the change; specifically the difference
between a previous and a new government (governor). But the decision to use IT to
inform the change is made by the societal level, while the organizational level, in
this case the IT area, has to find ways to perform those decisions. In some egovernment projects, there are important structural couplings between the IT area
and the technological artifacts. In order to realize the primary and secondary
functions of the political system, the societal and organizational systemic levels
have to operate in a differentiated way, respecting each other’s’ operation and
structures. In developing countries, although not only there, the needs of the
societal level to construct the change can derive in a de-differentiation of the
functions and dynamics of the organizational level, breaking structural couplings
previously accomplished between the technology and the IT organization.
Differentiated Operation

De-differentiated Operation

Government Portal

Societal
Level

Government Portal

Organizational
Level

Societal
Level

Organizational
Level

Figure 1. Two possible relations in e-government project: Differentiation and Dedifferentiation of systemic levels using the government portal.

3 Research Design and Methods
This case was developed as part of a research project entitled "Inter-Organizational
Collaboration and Performance of State E-Government Portals in Mexico." The project
uses multiple methods, but this paper reports on preliminary results from one of the case
studies: the government portal of the state of Puebla. The particular objective of this case
was to observe the relationships between the portal, the IT area, and some political actors
during the process of governor’s change of 2011. We conducted 11 semi-structured
interviews with three kinds of individuals: (a) members of the IT area; (b) members of
areas that have a sub-portal within the state portal; and (c) new governor’s transition
team members who developed the new portal project. The interviews were transcribed
and analyzed, looking for three key themes: a) the formation of a stable process and links
between the IT area, the portal, and the user areas; b) the aims and objectives behind the
new portal project and the way that project was developed and implemented; and c) the
results of the implementation of the new portal in the transition process. Official
documents were also reviewed to complement the data from the interviews.
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4 Preliminary Results
Before the governor change in Puebla, the IT area had been designed as a functionally
differentiated organizational sub-system of the state government. It developed a selfreferential and recursive operation in order to perform its specific organizational
function fixed by the governor and other political actors (societal level). It achieved a
successful operation performing structural couplings between three elements: the IT
area, the Internet portal, and some of the portal user areas. One version of the portal was
launched in 2009, moving it from eleventh to second place in a Mexican evaluation of
state portals in 2010. For this, the IT area integrated many “best practices” from other
national and international portals, a careful study of several international IT projects, and
an evaluation of content management software. The process was developed in terms of
its own structural terms and possibilities. The whole team of the IT area obtained a good
specialization and training during the process, as well as the portal user areas. In this
way, organizational areas and technology were clearly integrated to the daily operations
of government, performing a horizontal integration at the level of organizational areas
and a vertical functional integration. So, each systemic level did its own function: (1) the
societal level establishes general objectives and general decisions towards society, and
(2) the organizational level performs its specific assignments, within its own structural
possibilities, in order to collaborate in the achievement of the general functions and
programs. Therefore, the result was a high-performing government internet portal.
Between November and December of 2010, a transition team, which was not yet part of
the government, was specifically appointed to develop a new government portal that
could be launched by the first day in office of the new government. The plan was to use
the portal as one of the first ways to communicate the government change. The change
that they were seeking to construct implies also to identify the new government with
modernity and technological sophistication. With these objectives in mind, the transition
team worked in a project for a new state portal. But the diversity of the transition team
members and the enormous amount of technical and organizational complexity did not
allow the team to be successful. There was new technology that offered possibilities to
generate a form of change based on technological innovation and the political actors
tried to integrate all that complexity into the new project, with limited time and technical
knowledge. As mentioned before, this is an example of how such actors influence both
the societal systemic level and the organizational systemic level (central IT area),
because the way the transition team was designing and implementing the new portal did
not take into consideration the point of view or the real structure and capabilities of the
IT organization.
The overall result of the project was a new portal that was unable to fully integrate the
transition team design. In fact, the transition team did not know the IT architecture and
infrastructure until one week before the first day of the new government. In addition, the
limited changes accomplished clearly caused instability and problems for the IT
organization to implement and manage the new portal. Once the new portal was
operating, there were also some issues in the relationships among the IT organization,
the new portal, and the user areas. Besides, with the government change came also many
changes in terms of personnel within the IT area and the government in general. The IT
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area had to resist the instability and the tension produced by these changes (which were
producing de-differentiation), and restart the process of structural couplings with the
technological artifact and with the user areas. This was a new co-shaping between
organizational and technological aspects. This case is interesting because the
sophistication of the technological artifact (Internet portal) did not allow a definitive dedifferentiation produced by the societal level. The transition team was still able to
change the portal, but the changes were limited by the structural couplings among the IT
organization, the portal, and the user areas.
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Abstract: This paper presents a social network approach to help the government in
their transformation to a leaner organization. We will first explain how social
network analysis can contribute to this transformation. After that we will present
some results from a pilot study that was conducted in Enschede Zuid in the
Netherlands. We will conclude the paper with some remarks regarding our
experiences and a future outlook for this approach towards a lean local government
that acts as a director, rather than as a player in the field.

Decentralising government
A large part of this paper is not devoted to the e in eGov but is closely connected to the
governmental desire to create a more lean organization. The paper focuses on how civil
servants, organizations and citizens communicate and collaborate in a network on the
local level. Consequently, the paper does not directly connect to municipal IT-services
and strategies. However, the paper does form the basis of how to transform from a
municipality to a municipal community. Future IT-strategies and services in a
decentralized and networked environment can be built on these fundaments. We will
address this possibility in the final section of the paper.
The economic crisis has underlined the need to become smaller and more effective. In
The Netherlands, this desire is implemented by creating a government that functions
more decentralized. As a consequence of this objective, the central government transfers
an large number of tasks to municipalities. Municipalities will get the chance to build a
coherent system of social support [Th12] ranging from child welfare to public transport.
At the same time, the central government asks municipalities to perform those tasks with
a smaller budget.
Many municipalities are struggling to find a way to deal with the combination of these
new responsibilities and a small budget. Municipalities are forced to limit themselves to
their core tasks and to collaborate with the organizations in their community. Local
organizations and citizens will also need to become more responsible and independent
for their own wellbeing.
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In sum, as a consequence of the central governments’ plans for a lean, strong and
efficient governance, municipalities have a need to act more as a director, a facilitator
rather than as a player in the field. Questions that need to be answered are:
-‐
-‐
-‐
-‐
-‐

Who are the key players in the field?
How are these key players connected to other organizations in the field?
How do citizens relate to the key players in the field?
How do civil servants (government officials) relate to the key players in the
field?
Where should the network be strengthened and where can the municipality
withdraw?

In order to find answers to these questions, we need to obtain insight into the social
network of the municipality.

Social Network Analysis
In theory, Social Network Analysis [WF94] provides an excellent method to obtain these
insights. The relationships between organizations (companies, institutions, municipal
departments) that collaborate and/or communicate are the core of such a network
analysis. We propose that five different networks should be mapped in order to gain
insight into the local playing field:
-‐

Network of collaboration. In this network we focus on how organizations
within a municipality communicate or collaborate. We measure the intensity of
the relationship (i.e. the strength of the tie) on the basis of the frequency of the
contact. We can also map the channels through which the contact occurs
(phone, email, face-to-face) and the nature of the relationship (trust, obligation,
service). Based on the structure of this network, conclusions can be drawn
regarding the question who the key players in the field are and how these
players relate to other players. This provides insight into the parties that the
municipality can contact to realize specific tasks. Data is collected through an
online questionnaire directed towards local organizations.

-‐

The online network. This network shows how organizations are connected
through hyperlinks on the World Wide Web. This shows which organizations
are each others ‘sisters’. Organizations will only link to each other if they are
indeed closely connected. This network provides insight into the organizations
that can already find each other. The other way around, the municipality can
contact organizations that have not found ways to collaborate. The data for this
network is gathered through a webcrawl.

-‐

The network of similarity. This network shows which organizations resemble
each other regarding the domain in which they work, their target groups and the
way in which they relate to the municipality. Organizations that resemble each
other a lot are connected to each other. Consequently, the network shows which
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organizations resemble each other, or, in other words, which organizations are
each other’s competitors. These results will help municipalities to target
organizations not only based on traditional groupings such as domain. Instead,
it becomes possible to target organizations based on (a combination of) criteria
such as size, attitude towards the government, target groups etc. This helps the
municipality to work outside existing structures. This network is mapped
through a number of closed questions in the online survey we referred to earlier.
-‐

Network of citizens. This network shows how citizens are related to
organizations in the municipal community. The network shows which
organizations are important from the perspective of the citizen. It is possible to
map different relations such as compulsory, trust, frequency of contact. Insight
into this network can help when the municipality needs to communicate a
specific message to its citizens. The other way around, this network can also be
used to listen to citizens. In some cases it might be useful to engage a network
partner. This can for example be relevant when an organization in the field is
trusted when the government is not trusted with regard to a specific issue. The
network shows what partners and channels (e.g. social media) can best be
chosen in which situation. This will help the municipality to support the
community. Insight into this (two-mode) network can be obtained through an
(online) questionnaire among a representative sample of citizens within a
municipality. The way in which citizens are connected among each other is not
mapped in this way.

-‐

Network of officials. This network shows how municipal officials connected to
the organizations in the municipality. By means of an online survey among
municipal officials, the network of the municipality is mapped. Any gaps or
duplications in the ‘Address Book’ of the municipality become clear. The
relevance of this network lies in the possibility to direct civil servants to those
parts of the network where the action is, thus making their work more focused,
effective and efficient.

In order to find out if and how insights from these networks can contribute to the
transformation of the local government a pilot study was performed. In the next section
we will describe the pilot and present some of the results.

Pilot case in Enschede Zuid
Early summer 2012 a pilot study was conducted to get some initial insights with regard
to the local network. As a case Enschede Zuid was used. Enschede is a is a municipality
and a city in the eastern Netherlands in the province of Overijssel and in the Twente
region. The research focuses on one of the city areas: Enschede Zuid. Over 37,000
people live in this area which makes it the second largest city area of Enschede. This city
area consists of three neighborhoods with different social-economic profiles.
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The Netherlands
Overijssel

Enschede
Enschede Zuid

Figure 1: Pilot in Enschede Zuid

As a first step a list organizations relevant to the Enschede Zuid community was made
using the local directory service. A list of 135 organizations from six domains (Art &
Culture, Work & Income, Government, Community, Education, Health & Well being,
Religion and Sport & Recreation) was found. For this case study three datasets were
collected: the online network, the organization network and the citizen network.
In collaboration with the local authorities URL’s and contact persons were found. Issue
Crawler was used to create the online network based on the URL’s of the organization.
The contact persons received a letter through traditional mail in which they were invited
to either participate in an online questionnaire or face-to-face interview. In the final
dataset 35 organizations, with representatives from all domains, participated. Participants
were asked to respond the whole organizations. Citizens were approach using the
civilian-panel of the city area. 344 citizens participated in this survey.
In both questionnaires the contact with the local private and public organizations was
central. Respondents were asked which organizations they were in contact with, what
characterized the relationship (formal, trust etc) and through which channels contact took
place. The data was analyzed by making use of Excel, SPSS, UCINET and NETDraw
[BEF02]. In the following two sections we describe two small pieces of results to
illustrate the type of information that can be gained by using the proposed network
approach.
Organizational collaboration
The organizational network in Figure 1 shows which organizations in Enschede Zuid are
in contact with each other. The network shows how governmental organizations such as
the Municipal Service Center and the police have a central position. In addition,
organizations in the Health & Welfare domain are mentioned often. There are many
connections within and between the clusters. The Art & Culture, Sports and Religion
domains are a little bit less connected.
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Figure 2: Organizations in Enschede Zuid: Contact1

Figure 2 shows only those relations in which organizations are in contact on a monthly,
weekly or daily basis. This network is much sparser. Governmental organizations are
less visible. The Art & Culture, Sports and Religion domains are hardly connected at all.
Health organizations and schools in contract have strong communicative bonds with
other organizations.

Figure 3: Organizations in Enschede Zuid: Frequent contact1
1

Legend: Art & Culture = light blue; Work & Income = grey; Gorvernment = blue; Community = Pink; Health
& Wellfare = purple; Religion = yellow; Sport & recreation = green.
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Based on these results we conclude that many organizations are able to find each other.
However, organizations from some clusters are hardly in contact with the rest of the
network. As a director, the local municipality could address this by stimulating contact
within and between these organizations.
Connecting to citizens
Figure 3 and 4 show two visualizations from the citizen dataset. The red dots in the
middle represent the individual respondents. The two pictures show how citizens are
connected to local organizations. Figure 3 shows the organizations respondents have a
formal relation with, Figure 4 shows which organizations they trust. The size of the
organization depends on the number of times an organization is mentioned. The colors
refer to the domains1. Figure 3 shows how governmental organizations have a central
position when it comes to formal relations.

Figure 4: How citizens are connected to organizations in Enschede Zuid: Compulsory relation1

Figure 4 shows that the trust network looks very different. In this network governmental
organizations play a much smaller role. Instead (some) churches, schools and health
organizations play a much more important role. We also see that the network is less
dense. A trusted relationship is harder to come by.
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Figure 5: How citizens are connected to organizations in Enschede Zuid: Trust1

The conclusion that can be drawn is that relations in the formal network are very
different from the relations in the trust network. Based on these results the municipality
can draw conclusions with regard to the question which organizations they can contact
when it comes to issues in which trust plays an important role.
Apart from these visual impressions, network analysis also allows for more statistical
analyses. Table 1 shows QAP correlations [Kr87] between the networks of motivation
for contact and channel preferences.
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Table 1: How citizens are connected to organizations in Enschede Zuid: Trust

Table 1 shows that the organizations that people contact on a regular basis are also the
organizations people are satisfied with. In addition, the table shows that these are also
the organizations people go to for expert information, the organizations they have a
formal relation with, that are nearby and that they trust. The most important channel is
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face-to-face, followed by phone and email. Using these results, both public and private
organizations can develop communication strategies.

Conclusions and discussion
In the previous section we have shown only a few of the results from the analyses that
were done for this pilot project. Results from the online network, the network of civil
servants and the connections between these networks were all left out of this short paper.
Results provide insight into what the local network of public and private organizations
looks like. Now, how can these insights contribute to a transformative, lean government?
There are two answers to this question. The first is specific for this case. One of the
conclusions that can be drawn is that the municipality itself has quite a central position
in the network. Although that may seem nice, it is also expensive and far from being
lean. The network pictures may provide the incentive that is needed to transform. The
network also gives clues as to which organizations could be excellent partners. Health
organizations, schools and churches could be stimulated to develop a more central
position in the network. In addition, organizations from the domains of Sport, and Art &
Culture could be stimulated to participate more in the network.
The second, and more generic answer to the question is that these results are not only
relevant to the municipal organizations. The whole community could interpret the
networks and learn from the insights. The municipality is the party that can and should
organize these meetings that can form the basis for a strong municipal community.
Last but not least, in the very first section we addressed the fact that this paper hardly
addresses the e in eGov. Why then submit a paper like this to the eGov conference? The
answer to that question is as simple as it is fundamental. Imagine the emergence of a
community as described above. How would an information system support such a
community? Before we can describe the requirements of such a system, we would first
need to have insight into the community itself. Hence, the network analysis.
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Abstract: Recognizing the long-standing traditions of democratic consultation at
the local level in Botswana and the leading role of ICT (Information and
Communication Technology) tools in participation and decision-making processes,
this paper focuses on a real-life case study that matches the implementation of an
innovative ICT tool that allows citizens to participate in online and offline
consultations with their elected Members of the Parliament (MPs) in Botswana on
issues of major concern. Botswana Speaks Parliamentary Initiative is an ongoing
pilot research project that aims to improve parliamentary efficiency by ensuring
sustainable capacity building around the use of an online platform and enhance
transparency by opening deliberation and debate to citizens.

1 Introduction
This paper introduces the Botswana Speaks Parliamentary Initiative, an eDemocracy
project launched to introduce advanced methods of eParticipation and enhance
transparency of political and institutional processes in Botswana by fostering
communication between the Members of Parliament (MPs) and citizens in four
constituencies (Nata/Gweta, Boteti North, South East South and Maun West). The
project develops an online platform through which citizens and MPs can share opinions
and concerns, therefore advancing participation in the decision-making process.
This pilot project aims to ensure eParticipation, transparency and accountability in
decision and policy-making in Botswana, and effectively meets citizens’ need for
improved constituency services and policy responsiveness. This first section shortly
introduces the initiative; the second develops its conceptualisation based on Botswana’s
theoretical considerations, socio-political realities and established IT infrastructures. A
survey conducted in the framework of the project reveals the need for better
communication between MPs and constituents in Botswana; the third section focuses on
the innovative solutions that the parliamentary initiative offers and discusses the
sustainable partnership with local partners by putting an emphasis on capacity building.
Finally, the expected outcomes of the initiative and its sustainable solution are presented.
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2 Socio-political context and existing IT infrastructure as
motivational drivers for the conceptualisation of Botswana Speaks
2.1 Theoretical considerations
Lessons learnt from ICT for Development (ICT4D) initiatives launched in past decades
were considered for Botswana Speaks’ conceptualisation, design and implementation.
The socio-political tradition of Botswana, its established democracy, its existing local
consultations (“kgotla”meetings) define a new, innovative and adjusted framework that
cannot be compared with what we can see in ICT4D projects in most developing
countries. The case of this eDemocracy initiative in Botswana comes in a different
theoretical context of discussion than ICT and democratisation in developing countries.
Structural, technical and organizational differences hinder direct comparisons. However,
Heeks and Molla’s model of good practice [He10] [HM09] for ICT4D project
implementation is useful in conceptualising such project. Their focus on adaptation of
the design, actors involved and governance, and the importance of sustainability have
been equally sought in this project. Adapting to socio-political realities plays also a
crucial role in ICT4D good practice. Botswana Speaks confirms the theoretical approach
that ICT projects in developing countries can become successful only when they are
adapted (design and implementation) to local conditions, local standards, values and
existing IT skills and infrastructure [Va09].
In this context, the initiative seeks enhanced transparency and stronger participation in
an already established democracy. The adaptation to socio-political realities comes with
the consideration of traditional consultations at the local level – kgotla meetings – which
are a good example of the establishment of traditional democratic processes. They have
strongly inspired the conceptual framework of Botswana Speaks by considering an
offline dimension to the project with the setting up of constituency meetings based on
the kgotla model of consultation. The uniqueness of Botswana Speaks as an ICT4D
initiative lies in this offline dimension. Such offline meetings should be seen in light of
the lessons learnt from ICT4D projects conducted in developing and sub-Saharian
countries. As part of any project in eDemocracy and eParticipation in such countries, it is
essential to favour field promotion by establishing a strong communication strategy to
enable the highest number of citizens to get involved. As much as constant promotion in
local areas in the country is an essential part of the offline dimension of the project, the
novelty with the Botswana Speaks Parliamentary Initiative lies in the socio-political
context (importance of local consultations) and its implications in implementing an
eDemocracy initiative that would prove successful.
2.2 Socio-political context in Botswana
Botswana has a notable history of democratic development where political stability and
sound public policy have been ensured for many years. Its long established practice of
popular consultation, democratic processes and its level of social cohesion constitute a
unique context where traditional structures are taken into account and integrated within
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contemporary administrative structures. After independence in 1966, the chieftainship
system was maintained in Botswana, giving therefore a significant position to local
representatives (chiefs) [Sh05]. Botswana’s long-standing tradition of democratic
consultation at the local level is worth looking into when considering the implementation
of an eDemocracy and eParticipation initiative in the country.
Thus, an evaluation of the needs from both MPs and citizens based on a survey helped
conceptualize the project’s proceedings and set up its core elements (offline and online).
The survey1 was conducted prior to the launch of the initiative. 33 MPs (out of 57) and
620 citizens were interviewed on their perceptions of online and offline public
consultation for parliamentary purposes. The survey results showed that 91% of
interviewed MPs declared that they would prefer to communicate with their constituents
(privately and publicly), 97% are interested in directly informing citizens about their
views and latest efforts for the constituency, and all of them positively welcome citizens’
input (preferences, opinions, suggestions) about their work on policy and legislation.
76% of interviewed citizens have never consulted their elected representative in the
Parliament of Botswana to share opinions; 94% of them declared their willingness to
communicate with their MPs via an online ICT tool which would be made available to
them, and 74,6% foresee that such an initiative would make the political system more
transparent and governance more open.
So, the conceptualisation was guided by: first, the significant role that local consultations
play in Botswana through its chieftainship system and secondly the lack of
communication between MPs and constituents revealed by the survey. While local
consultations – kgotla meetings – offer a chance for people to get their voice heard,
constituency services, where MPs represent their constituents’ interests in the Assembly,
remain underdeveloped. One way of addressing this is by fostering communication
between MPs and constituents. Hence, recognizing the very limited interaction of MPs
with their local electorate, Botswana Speaks encompasses a wide range of constituency
meetings chaired by constituency officers with citizens, local council representatives and
“kgotla” chiefs on behalf of MPs to discuss on ongoing legislative issues and record their
opinions. This feeble relation is a source of concern and calls for the design of policies
and the development of new methods and models of eParticipation with the support of
innovative ICT tools responsive to citizens’ needs.
Consequently, Botswana Speaks Parliamentary Initiative is an eDemocracy answer to
the lack of public consultations on parliamentary business and to the public demand for
effective access to information and need for consultation. It offers an added value to the
democratic process of public consultation by enhancing the channel of a two-way
communication between MPs and citizens via online and offline methods, by
encouraging people to get involved in the decision-making and stimulating them to
interact with elected representatives on legislation and governance issues. The
effectiveness of the offline consultation with the online participation tool can support
citizens’ participation in the parliamentary business and transparency, fostering an open,
democratic and accountable society, and legitimate, effective and responsive institutions.
1

The survey was conducted from February to April 2012 in Botswana.
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2.3 Existing IT infrastructure and ICT use in Botswana
The previus section has emphasised the importance of traditional consultation methods
in the country but Botswana Speaks remains an eDemocracy project, which means that
the ICT dimension of the initiative is central to the conceptualisation. Therefore, ICT use
and IT infrastructure in Botswana have a role to play.
During the latest decades, ICTs have made great progress and Internet plays a dominant
role globally. Nearly 5 billion people in developing countries now use mobile phones,
more than 200 million at the last decade’s start, and the number of Internet users has
risen 10-fold [Wo12]. The explosion of digital connectivity, ICT tools and the Internet
opened up opportunities to transform the relationship between governments, citizens and
businesses in new ways that can contribute to good governance. Thanks to innovative
and interoperable ICT based services widely used by government bodies, people and
business are enabled to get involved in the process of governance at all levels, thus
making governance more efficient and effective [Mo05]. The IT infrastructure of
Botswana and its e-readiness influenced the conceptualisation of the initiative. Botswana
ranks second for e-government development in Southern Africa just after South Africa
(0.3637 e-Gov Development Index in 2010 to 0.4186 in 2012 with a sub-regional
average of 0.3934) [Un12]. Mobile penetration reaches 118% in 2011. As discussed in
section 3.2, the importance of mobile penetration in Botswana has strongly influenced
the technological choices made for the development of the initiative.
Current policies on new ICTs and public services are also of interest here. This initiative
falls within policy developments that encourage new ICTs in public services and
citizens’ participation in the decision-making and policy-making process. For instance,
the National e-Government Strategy 2011-2016, which aims to improve public services
in Botswana, “outlines five major programmes and approximately twenty five
interrelated projects that will, collectively, move all appropriate government services
online, significantly improve public sector services delivery, and accelerate the uptake
and usage of ICT across all segments of our society.” [Re11] Moreover, the initiative
falls within the broader Government’s Vision 2016 Declaration that envisages citizens‘
active participation in the policy-making [Re97].
3 Botswana Speaks Parliamentary Initiative: enhancing transparency
and establishing stronger constituency services
Botswana Speaks Parliamentary Initiative constitutes an eDemocracy project launched in
partnership with the Parliament of Botswana to develop, customize and evaluate a
robust, user-friendly, online platform in four peripheral constituencies of Botswana
(Nata/Gweta, Boteti North, South East South and Maun West) enabling citizens to share
their views and policy concerns with their elected representatives. Through this online
platform (section 3.2), citizens can express policy preferences and provide feedback to
policy implementation; MPs can view citizens’ messages and aggregate them to
determine policy, decisions and actions with wider societal impact. The project strongly
considers innovation, strong participation and engagement of citizens in the online
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platform, as well as capacity building as driving forces in a sustainable perspective. This
section presents in details the initiative’s main elements.
A pre-starting phase began in February 2012 when the Programme Director of the
initiative (eGovlab) visited several constituencies in Botswana together with one MP and
met with local authorities and youngsters. The visits’ outcomes lay towards the strong
interest into the implementation of an eDemocracy initiative in remote areas of
Botswana. During Phase 0, the survey analysed in 2.2 was conducted. Phase 1 (6-month
duration) started in September 2012 with the official launch of the initiative and focused
on the platform development and training for MPs, staff members involved in the project
and constituency officers. Information dissemination, training, feedback, evaluation and
testing of the online platform were the main aspects of this phase. During that phase,
collaboration with partners in the Parliament of Botswana enabled the design of the pilot
phase (Phase 2). Started in April 2013, the pilot phase runs for 9 months in relation with
parliamentary business in the Parliament. Phase 2 maintains training, for citizens in the
four pilot constituencies. The online platform is available and used for both deliberation
and enhanced constituency services (Speak4Yourself and U-Speak applications) during
this 9-month period. The final phase (Phase 3) is dedicated to feedback, evaluation and
exploitation of the initiative as a whole and will run from January to March 2014.
3.1 Ensuring eDemocracy, eParticipation and transparency through offline
consultations for citizens in Botswana
As for today, there is no mechanism allowing a wide transparency on parliamentary
business in Botswana. As an answer to citizens’ demands for efficient parliamentary
services, an offline component completes the online platform developed in Botswana
Speaks. In the four pilot constituencies, constituency officers will conduct constituency
meetings with citizens, local council representatives and “kgotla” chiefs on behalf of
MPs to discuss and debate ongoing legislative issues and record their opinions. Thus,
constituency meetings are designed as open discussions (based on the same design of
kgotla meetings) on specific issues that are to be discussed in session in the Parliament.
So, during the pilot phase, a piece of legislation on a specific theme (i.e. Health,
Education, Water supplies, etc.) will be selected by the Parliamentary Services and will
be discussed in several villages in the four constituencies involved. The establishment of
such offline meetings requires the creation of a mediator/officer role in the project.
Therefore, training “constituency officers” who will chair and monitor public
discussions on legislation, is an essential part of project’s implementation and fosters
capacity building throughout the project. Once constituency meetings have taken place,
constituency officers are also in charge of putting citizens’ input into the online platform.
As already analysed in section 2, the Botswana Speaks Parliamentary Initiative concept
is based on a mix of theoretical, social and technological drivers. Its offline dimension
refers to the constituency meetings organised with citizens in order to discuss and debate
ongoing national legislation at a local level. As part of any such project in developing
and sub-Saharian countries, a strong communication strategy encourages the highest
number of citizens to get involved. This strategy includes regular constituency meetings,
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constant promotion of the initiative in local areas in Botswana conducted by project
partners.
3.2 Developing a Parliamentary Communication System: an online consultation
tool with positive impact for both MPs and citizens
Botswana Speaks Parliamentary Initiative aims to build, evaluate and standardize an
innovative online platform that supports MPs and citizens at the local level in their effort
to execute their social contract and increase policy responsiveness. The pilot phase
started in April 2013 and two online components are in use: a case tracking system that
favours constituency services in the four participant constituencies (U-Speak) and an
online deliberation system open to all citizens in the country (Speak4Yourself). The
specific objectives of the project in operational terms is to develop and customize the
online platform; pilot, evaluate and standardize the application by deploying the two-fold
platform in the whole country, establish constituency meetings and implement the
platform in four constituencies for improving constituency services; and finally, to
promote and replicate the Botswana Speaks platform by analysing the results of the pilot
phase and lessons learnt throughout the project in order to expand the online platform to
a larger population of users in the country and the Sub-Saharian region, in general.
From the citizens’ perspective, the platform enables users to submit messages on two
different tools. First, citizens from the four constituencies can send messages via the
online platform (or via SMS) directly to their MP to share an issue, a concern, an opinion
or simply request information. Second, Speak4Yourself, an opinion poll application that
enables any citizen in the country to share opinions on on-going polls on specific issues
that concern them. From the MPs’ perspective, the platform offers a decision support
system that authorize them instantly generate statistics and export tables and graphs in
order to analyze and visualize citizens’ input and preferences by policy areas and by
constituency, over any given period of time.
Given the high level of mobile penetration and the growing mobile broadband in
Botswana, the online platform has an SMS component to the communication platform so
that a mobile version has been also developed. Thus, citizens from the four pilot
constituencies can text their issues to their MPs. The mobile version of the platform
encourages the use of the platform by a greater number of citizens in the country, while
it also improves constituency services quality and efficiency.
3.3 Key to success: sustained capacity building and training
A lot of reasons explain why eDemocracy and eParticipation projects in developing and
sub-Saharian countries tend to fail, i.e. lack of proper design, capacity building, etc.
[He10][Da06]. This section presents one essential variable for Botswana Speaks case
that is highly considered as a key to success: capacity building.
Various aspects of the initiative (online/offline, online platform/SMS functionalities,
fostering deliberation/improving constituency services) are presented. In order to ensure
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the success and the sustainability of the initiative, sustained training of Parliament staff,
MPs and constituency officers is indispensable. Moreover, training for citizens in the
four pilot constituencies is foreseen in order to increase chances of participation. Hence,
a two-fold training has been implemented: first, a conceptual training that raises
partners’ full awareness (MPs, members of staff involved in the project and
constituency officers) on the project’s implications and expected outcomes in their dayto-day work as elected representatives and civil servants in the National Assembly. By
rejecting the donor-recipient dynamic and encouraging partnership, the initiative is more
likely to lead to successful results and sustainability in the long-term. Second, technical
training for users and participants throughout the project’s period is also provided to
ensure the project’s sustainability from an ICT perspective.
The low penetration of the Internet and the considerable low level of IT skills in
Botswana needs to be addressed for the sustainability of the project. Regular
constituency trips by MPs and their staff ensure that citizens in remote areas are welltrained on how to use the online platform (also via the mobile version of the platform).
To maximize its regional impact, the initiative aims to encourage and promote the
exploitation and replication of its innovative online platform, leverage the results and
develop a software exploitation toolkit with the associated training material. A “train the
trainer scheme” will instruct constituency officers on how to conduct training sessions as
a way to ensure that local actors involved in the initiative are familiar with the online
platform and to train the constituents how to improve their IT skills on using the tool and
enhance participation.

4 Expected outcomes and conclusion
The Botswana Speaks online participatory platform goes beyond accessing information,
recording and storing; ICTs are used for the enhancement of transparency and access to
information through citizens’ participation in decision- and policy-making.
eParticipation implies contact between citizens and their elected representatives, access
to public information, monitoring government’s work and participation in public
decision-making [De12]. Consequently, we realize that ICTs, including Internet and
mobile telephony, support eDemocracy and eParticipation by ensuring enhanced
consultative processes, accountability and transparency.
Furthermore, Botswana Speaks platform can be viewed in line with e-governance
initiatives. As Misuraca mentions when discussing the Ghana case study, tradition and
posterity were integrated with ICTs, as well as indigenous and modern forms of
governance are mixed. He assumes that this process can enable local governments to “reinvent” themselves, and maintains that “a good deal of the promise of democratic
governance can be more readily accomplished through the embodiment of networked
electronic facilities in local government administration” [Mi07].
Botswana Speaks Parliamentary Initiative is an innovative research project that, through
the use online and offline eParticipation tools, aims to fill in a communication gap that
exists between MPs and their constituents in Botswana regarding issues of major
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concern that are under the legilative process. Offering a two-way communication system
for MPs and citizens, the interactive online platform will advance citizens’ eParticipation
in the decision-making and enhance their awareness on ongoing parliamentary issues.
New ICT developments and political traditions in Botswana have been considered for
the project’s conceptualisation and implementation. Offline (constituency meetings) and
online (platform) participation are expected to ensure a sustainable communication
system in the long-term. Constituency services and political, efficient responsiveness of
MPs to the important issues will be improved. Also, the relationship between elected
representatives and constituents will be stronger and decisions made in the Parliament of
Botswana will be democratically and representatively informed. Thus, Botswana Speaks
is awaited to become a best practice for all citizens not only in the four constituencies as
now but in Botswana entirely.
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Abstract: The measurement of influence of social media has gained importance.
This paper introduces a matrix to measure the influence of social media from
individual users. This matrix comprises the parameters to measure personal
influence for Facebook, Twitter, LinkedIn, YouTube and Google+ while taking into
account current technology limitations for each of them. Furthermore, backgrounds
are presented to sustain the matrix with future changes in application programming
interfaces of social media channels. While most available solutions regarding social
media measurement use a keyword approach, our solution presents a framework
focused on the individual’s use of social media. This matrix and its scoring
instructions can be used in future software tools for measuring the influence of
Social Media.

1 Introduction
Social Media is a group of Internet-based applications that build on the ideological and
technological foundations of Web 2.0, and that allow the creation and exchange of User
Generated Content [KH04]. Social media such as Facebook, Twitter, YouTube, Google+
and LinkedIn dominate the web landscape. While Facebook has currently more than a
billion profiles and registers more than 175 million active users, which is in numbers
almost the population of Brazil (190 million) and over twice the population of Germany
(80 million), YouTube receives 10 hours of uploaded content every single minute [KH04].
Since organizations invest time and money in relationships through these social media
channels, they are looking for analytical ways to evaluate their influence. Consequently,
there is an increasing importance for analyzing their impact by measuring the influence
levels of the various social media profiles. However, social media measurement is quite
immature, just as web analytics was back in the mid 1990’s [MC12] and most currently
available tools focus on search-queries and keywords.
Social media is primarily about relationships between people [SO14] and therefore we
argue that the influence of a single user depends on the size of one’s network. Virtual
followers and friends are clearly influencing signals: anyone who follows an individual is
in some way acknowledging, if not directly influenced, the willingness to be reached and
thereby the possibility of being influenced [SM13].
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With the keyword approach, the retrieved statistics indicate the presence and awareness
of the scanned keyword in the public mass. The approach we use in this research is based
on data retrieved from a smaller group of individuals who are strictly connected to the
organization. Our main objective is to measure the influence of someone in the
community, not the entire mass. Figure 1 shows an overview example of how a message
can reach other people. The marked section indicates the people who have a direct tie to
the sender of a message. While the keyword tools primarily provide information about the
mass, our approach focuses on the smaller marked group.

Figure 1: Social network diagram with selection of committed users

Manual observation of social media parameters can be time-consuming. The reliability of
the observations can be questioned because when conducted manually, errors are easily
made. With a software tool that is able to automatically analyze the social media profiles
of all selected participants, this problem can be solved. Another advantage of a software
tool is the capability to monitor all social media profiles of the participants in a more
dynamic way with multiple measurement points in time.
The main aim of this paper is to introduce the new Social Media Indicator with an
alternative way of measuring. With this matrix we expect to get a step further towards the
development of software tools that can reliably indicate the influence that an organization
and its individuals has on their social environment.
The remainder of this paper is structured as follows. First, we will elaborate on our method.
Second, we will introduce the Social Media Indicator. Third, the scoring instructions and
our algorithm for implementation in future software solutions are presented. Finally, there
is a section of discussion with future research and limitations.

2 Method
In this section we will describe the current situation of social media monitoring and
explain how we have designed a new version of the Social Media Indicator for measuring
Social Media influence of individuals. The method consists of practical and theoretical
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steps. We have based our approach on literature study, earlier field-studies and a designscience approach for developing a measurement matrix and a software tool.
Measuring influence is not about some arbitrary score; it’s about following rules and best
practices for how the measuring of influence has been approached for over 100 years
[SM13]. In order to find a software tool that gives insights regarding the influence-level
of Social Media on people, we have compared existing applications that were available to
provide social media statistics. There are various online tools with this purpose. Some
examples are Radian6 [RA10], Teezir [TE11], Coosto [CO07] and SocialMediaCheck
[SO09]. However, these type of software tools take a keyword oriented approach.
SocialMediaCheck, for instance, measures the number of times a company’s name was
mentioned on social media. The risk of these statistics is they can be irrelevant and
unreliable because a higher number of posts does not necessarily relate to a higher level
of influence. In fact, more than 90% of online mentions are spam [SM13]. Another
example of a broadly used tool is Klout [KL08]. However, it still serves mainly as
entertainment and is unable to provide serious influencer lists that business would be
willing to pay for because the degree of certainty behind the data is too low [SM13].
Therefore it is necessary to investigate alternative approaches for retrieving data.
Most of the available tools to analyze the influence of a Social Media user are designed
for the extraction of information [RE15], receiving less or none focus in research, while a
big range of publications in this field present well-structured arguments and definitions of
parameters but not consider limitations of technology. For instance, the Social Media
Indicator proposed by Effing, van Hillegersberg and Huibers [EHH02] uses the number
of posts and comments in blogs as parameters to come up to a final score. However, as
blogs do not necessarily follow a strict pattern and can be implemented in different
Content Management Systems, it is complicated to automate a process to retrieve data
from them.
Another approach is to look at the behavior of the participants themselves on social media;
the most common-known tool that uses this approach is also Klout [KL08]. After
measuring an individual Social Media account, this tool provides a score between 0 and
100 that indicates how great one’s influence is. This number is primarily based on how
many friends an individual has on Social Media and how big the response of one’s network
is to one’s posts based on replies and shares. The number this tool provides gives an insight
of the individual’s personal influence to his network compared to all other users on social
media. Klout has been a subject for critique, since their method of calculation is not
completely transparent and is sometimes considered biased [ES01].
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By working with an earlier version of the Social Media Indicator matrix, as introduced by
Effing, van Hillegersberg and Huibers [EHH02], we experienced some shortcomings in
its first version. Although it provides well-structured questions for indicating contribution
and interaction level in social media, the matrix does not cover the limitations and special
characteristics of each social media channel.
We propose a conceptual measurement matrix based on two main concepts: contribution
and participation. This division is based on the e-Participation ladder of Macintosh
[MS05], the classification of parameters to measure ROI described by Hoffman and Fodor
[FH03] and on the Social Media Participation Model defined by Effing, van Hillegersberg
and Huibers [EHH02]. We consider contribution and participation to be the key-factors to
measure influence. We argue that these two aspects of participation are complementary
but not dependent. Consequently, the Social Media Indicator evaluates the use of social
media by a user, providing separate scores for each of them.
In this research it is our goal to find a way of calculation that addresses every social media
channel from the same level and delivers an equivalent value for each channel, regardless
the number of available parameters. We base our new matrix on the theoretical
backgrounds of the Macintosh participation ladder [MS05] and the ROI model described
by Hoffman and Fodor [FH03] and their way of interpreting data. In the model of Hoffman
and Fodor [FH03] we find a matrix where every possible action and reaction in social
media is described. This matrix is divided by the concepts of brand awareness, brand
engagement and word of mouth. The theory of Macintosh makes use of different
terminology. She made a distinction in participation levels described as e-enabling, eengaging and e-empowering. This theory is not specifically made for social media, but a
general matrix to evaluate online participation practices.
The Social Media Indicator-2 is introduced in table 1. In that matrix, contribution is related
to how a person contributes to a social network site and participation is related to the
interaction the community performs with one’s personal actions. To this extent, and
compared with the parameters set by Hoffman and Fodor [FH03], contribution is a matter
of exposure while participation is associated with engagement.
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● list of posts2

■ # of tweets

□ # of video’s

■ # of updates4

□ list of activity’s5

Facebook profile

Twitter

YouTube

LinkedIn

Google+

Network

□ list of activity’s5

■ # of 1st degree
connections4
■ # of all connections4

□ # of subscribers

■ # of followers

● # of friends
● # of subscribers

□ # of likes

Contribution

□ # of comments per
activity

□ # of rates2
□ rating average2
□ # of likes2

■ # of reply’s
■ # of favorites
● list of mentions3

● # of comments on post2

□ # of talking about1
● # of comments on post
● # of likes on post

Interaction
Word of mouth

□ # of +1 per activity
□ # of re-shares per
activity

■ # of recommenders4

□ # of favourite2
□ # of views2

■ # of retweeted

● # of shares of all posts

Participation

1 Number based on activity of last 7 days
2 Can retrieve data of 25 posts per request
3 Can retrieve data of 20 tweets per request with a maximum of 800 tweets in total
4 Can retrieve data up to a maximum of 500kb per request
5 Can retrieve undefined activity’s per request
□ Data is publicly available for developers
■ Data is available for developers by default but authentication of the user can be required depending on the privacy settings of the user
● Data is only available with authentication of the user
* Every post can individually be unreachable to measure depending on the privacy settings of the post

● # of posts

Actions

Facebook page

Social Medium

Table 1 – The Social Media Indicator-2

2.1 Social Media Indicator calculation
Every social media channel has its own type of posts and ways of replying and sharing.
Aiming to address every social media channel on the same level and return a number that
is independent and comparable to all social media, we have looked into the API’s [API]
of the selected social media channels and then made a list of all parameters that are relevant
and possible to measure. We have included them in the matrix to get an overview based
upon the type of parameter and what it is telling us. The classification was made based on
the existing parameters of Hoffman and Fodor [FH03] and the Macintosh participation
ladder [MS05]. From this point we can try to find a method to calculate the values of each
parameter to a comprehensive and meaningful value that is comparable for each social
network site. To retrieve data using the API of a social media channel you have to be an
acknowledged developer of the social media channel. There are no additional costs to
obtain the status of a developer in the included social media channels. The availability of
each parameter in the matrix is indicated by a symbol. It is important to state that even the
parameters that are available for developers by default may require user authentication
depending on user’s privacy settings [VI16]. Because a user always has the control in his
own hands [BO18] regarding what he places online and makes visible for others to view,
we can justify using all retrieved data from users without ethical issues [TI17].
In the matrix we decided to make a difference between the individual’s contribution to a
network and the participation of one’s network to one’s actions. The contribution part
contains all data of one’s actions and one’s network. The participation part contains the
data of all reactions to one’s actions and all shares of one’s actions by the network. We
named the column with data of the reactions as interaction and the column with data of
shares as word of mouth.
2.2 The Scoring Algorithm
In the first version of the Social Media Indicator calculation every possible parameter
receives an equal value [EHH02]. All observed numbers are accumulated in that
calculation. The shortcoming of that approach is that different social network sites present
different parameters. For instance, Facebook offers more functions to communicate than
Twitter does. This uneven number of parameters can bias the weight in the total score.
When we determine the score of two people where one of them uses only Facebook and
the other uses only Twitter, assuming the activity is equally for both of them, in the first
version of the calculation the Facebook user gets a higher score than the Twitter user.
When scores are all just added up, more parameters automatically results in a higher score
[SO19]. To calculate scores that reflect the influence more reliably, we have to include the
network as a leverage of the post. So we decide we need to multiply these two values by
each other. This results in multiplying the number of posts to the size of the network
instead of adding them up.
We assume that, for measuring influence, the size of the network is more important than
the number of posts. For instance, 10 posts to a network of 100 people shows more
influence than 100 posts to a network of 10 people. The increment of influence is not linear
to the number of posts. For example: the 11th post has a lot more value than the 101th post
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in a certain time. Coming to these points, we decided that the logarithm function is an
appropriate mathematical function to solve the issue of post increment. This problem also
repeats itself when we look to the network size. The first attempt was to solve it the same
way as we did with the posts. However, by using logarithms for the network too we would
still be adding up the values because of the math rules.

Consequently, to create a value that returns a number that is increasing with every
increment of the network a little less, we need to find another similar solution to a
logarithm that solves this. To give more weight to the network size than to the number of
publications it would be convenient that the increment of the network is a little larger than
the increment of the publications. Therefore, we decided to look further for another
function. As a result we created an exponential function with a divide of the network as
paw so the increment is decreasing and the amount is controlled by the amount of the
network itself.

In this formula, the amplification of one’s network of followers is multiplied through one’s
actions. Considering reaching (network) has more value than action (publications), while
the number of publications is parameterized by the Log(publications), we assume the value
of the network increases in network^(1 + (1/network)). This way of scoring is expected to
provide more representative scores.

3. Discussion and future research
Although the development of the Social Media Indicator is still in its infancy, the improved
version 2, as presented in this paper, gives a theoretical ground for future software tools
for measuring personal social media influence. However, we still need to validate the
assumption that the network is a leverage of the posts and that one’s actions, network and
publications are related but do not share the same weight.
The next step for the improvement of the framework is formulating, an algorithm for each
network that returns a number that represents the influence based on the available
parameters, bringing all the social network channels to the same level.
With the presented matrix and scoring instructions we aim to help both scholars and
business professionals to understand the impact of the individual use of social media.
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Abstract: While the first generation of e-participation has been based on official eparticipation spaces owned and operated by government, the second one is oriented
towards exploiting the highly popular web 2.0 social media for performing ‘crowdsourcing’ of policy-related knowledge, opinions and ideas from citizens, through
posting relevant policy-related content to some social media and then retrieving
and processing citizens’ interactions with it. Recently, the idea of a third
generation of e-participation has been proposed, which is based on a more
‘passive’ form of crowd-sourcing in social media, through automated passive
search by government agencies for content on a public policy under discussion,
that has been created in a large number of predefined relevant web 2.0 sources
(e.g. political blogs, news websites, facebookand twitter accounts) by citizens
freely, without any direct stimulation by government, retrieval and sophisticated
processing of this content. In this paper we analyze and elaborate this idea, based
on cooperation with potential users experienced in the design of public policies,
through a combination of quantitative and qualitative techniques. Initially, the
main roles required for the practical application of this concept are identified, and
then the functional requirements of each of them are determined. Finally, based on
these functional requirements the architecture of a central platform supporting the
application of this concept is designed.
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1 Introduction
In the last decade there has been a lot of effort and investment by governments in order
to exploit the capabilities of information and communication technologies (ICT) for
establishing new electronic channels of communication with the citizens, and enable a
more open, citizen-centric and participatory public policy making model [LMC11]. The
first generation of e-participation has been based on official e-participation spaces
owned and operated by government agencies; this first e-participation paradigm was
highly government-controlled, as these official e-participation spaces defined and
controlled totally the forms, the rules and the topics of electronic discussions taking
place there, and has not been extensively used by citizens [Ch09], [FM10]. The
emergence of the web 2.0 social media and their success in attracting big numbers of
users lead to the gradual emergence of a second generation of e-participation, whichis
oriented towards the exploitation of the social media for performing crowd-sourcing of
policy-related knowledge, opinions and ideas from citizens, through posting relevant
content to some social media and then retrieving and processing citizens’ interactions
with it [CL12]. In this second e-participation paradigm governments continue defining
and controlling the discussion topics to some extent, through making postings and
initiating discussions in various social media on the topics they choose, but do not
control the forms and the rules of the discussion, which are the ones defined by the
social media.
Recently, the idea of a third generation of e-participation has been proposed, which is
based on a more ‘passive’ form of crowd-sourcing: it includesautomated passive search
by government agencies for content on a public policy, which has been created in a large
number of predefined relevant web 2.0 sources (e.g. political blogs, news websites,
facebook and twitter accounts) by citizens freely, without any direct stimulation by
government, and then retrieval and sophisticated processing of this content[Ch12]. This
new e-participation paradigm is characterized by even less government control and more
citizens’ control: governments control neither the discussion topic, nor the discussion
forms and rules.
In this paper we analyze and elaborate this novelidea, based on cooperation with
potential users experienced in the design of public policies, througha combination of
quantitative and qualitative techniques. Initially, the main roles which are necessary for
the practical application of this concept are identified, and then the functional
requirements of each of them are determined. Finally, based on these requirements the
architecture of a central platform supporting the application of this concept is
designed.The research presented in this paper has been conducted as part of the research
project NOMAD (‘Policy Formulation and Validation through non moderated crowdsourcing’, which is partially funded by the ‘ICT for Governance and Policy Modelling’see http://www.nomad-project.eu/) partially financed by the European Commission.
The paper is structured in six sections. The following section 2 outlines the background
of this concept, whereas in section 3 is described the methodology we followed in order
to identify the main actors and the corresponding functional requirements. Then, in
section 4 the functional requirements are outlined, and section 5 presents the
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technological architecture of an ICT platform that fulfills these requirements and
supports the practical application of this concept. Finally, section 6 summarizes the
conclusions and proposes future research directions.

2 Background
Management literature has been discussing for long time the capability of a large
network of peopleconnected throughICT, termed as ‘crowd’, to perform successfully
difficult design and problem solving activities ([Le97],[ML04]).This collective
intelligence has recently started being exploited systematically by organizations. This
practice is referred to as ‘crowd-sourcing’, defined as “the act of a company or
institution taking a function once performed by employees andoutsourcing it to an
undefined (and generally large) network of people in the form of an open call. This can
take the form of peer-production (when the job is performed collaboratively), but is also
often undertaken by sole individuals” [Ho06].
Initially,crowd-sourcing was introduced in some creative and industry sectors as an
innovative practice for new products’ design and problem solving by large networks of
people instead of individual professionals, exploiting the distribution and diversity of
intelligence ingroups or crowds, known as “crowd wisdom”([Le97],[Su04]). Eventually,
more and more firmsfrom various sectors started addressing complex tasksthrough
crowd-sourcing solutions, whichoften outperformed in-house professional solutions
([Su04], [Ho06], [Br08], [Br12]). Research in this area has lead to the identification of
several different typologies of crowd-sourcing practices [Br12]; however, most of them
share some common characteristics: they are based on an‘open call’ by an initiating firm
to all interested individuals for information, knowledge, ideas and solutions for a
particular problem, followed by submissions by numerous individuals, which are
evaluated by the firm, and finally the best ones are given some predefined reward.
These crowd-sourcing ideas were initially developed and applied in the private sector,
but recently started being applied in the public sector as well. This gave rise to the socalled ‘citizen-sourcing’, which is defined asthe process of gathering citizens’
knowledge, ideas, opinions and needs in order to address various types ofsocietal
problemsthatgovernment agencies face ([Bo07], [LT08],[HI10],[Na12]). Most of these
first attempts to apply crowd-sourcing ideas in government took the form of ‘active
crowd-sourcing’, in which a government agency makes one or more postings in their
own websites or in their social media accounts with a question or a problem, and solicits
relevant information, knowledge, ideas, suggestions or opinions from citizens.
The present paper analyses and elaborates the idea of ‘passive crowdsourcing’bygovernment agencies as a means for improving their public policy making
processes. It constitutes an attempt to adapt and apply in the context of government
policy making processes the idea of ‘digital reputation management’, which was
originally created and applied in the private sector marketing domain ([YS02], [Ho05],
[RMF11]).
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3 Methodology
In order to identify the main roles required for the practical application of this passive
crowdsouring concept in the policy making processes of government agencies, and
determine the functional requirements of each from asupporting ICT platform,we
cooperated with potential users experienced in the design of public policies in the
countries of the three user partners of the NOMAD project (Austria, Greece, UK). For
this purpose we used a combination of quantitative and qualitative techniques:
1. Initially four application scenarios of this concept were developed by the user partners
of the project. Each scenario constitutes a detailed realistic example of how this concept
might be applied for supporting the formulation of a particular public policy.
2. A questionnaire was then distributed electronically to a sample population of
potentialusers, aimingwas to determine current policy making processes and work
practices, relevant needs and also opinions about thisconcept and the above application
scenarios.
3. Furthermore focus groups and workshopswere organized with the participation of
potential users, which included in-depth discussionsabout this new concept, ways of its
practical implementation, required functionalities and also possible problems and
barriers to its adoption by government agencies.
4. Finally, in-depth semi-structured interviews were organized this new concept,
focusing on its applicability, advantages, disadvantages and ideas for improving it.
In the above activities participated a mix of different types of actors involved in public
policy making: decision makers, policy advisors, public servants, representatives of nongovernmental organisations and trade unions. This cooperative approach allowed us to
elaborate this idea of a passive crowdsourcing for supporting public policy making, to
specify realistically how it might practically work, to collect attitudes, needs and
requirements from a wide range of potential users, and to understand their expectations.

4 Requirements
Using the above methodology we identified four main roles required for the practical
application of this concept, and the functional requirements of each of them:
I. The “Domain Expert” is a role who will be in charge of creating a domain model,
which will consist of the main keywords/terms (key concepts) of the specific domain, for
which a policy is intended, and the relations among them.An example of such a domain
model for the energy domain developed as part of our work for the "Greek Strategy for
Energy Planning" is shown below in Figure 1.
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Figure 1: Domain Model for the "Greek Strategy for Energy Planning"

Therefore the domain expert will be able to create a domain model (by defining the main
keywords/terms of the domain and the relations between them), store it, convert it to an
ontology OWL file, and alsoaccess and use or modify existingdomain models. These
terms of the domain model will be used for searching for relevant content created in a
large number of predefined relevant web 2.0 sources (mainly political blogs, news
websites and facebook and twitter accounts of them).
II. The “Policy Advisor” is a role who will be in charge of creating a policy model,
which will be based on an existing model of the corresponding domain, adding to its
nodes ‘policy statements’ (meant as specific policy objectives and actions/interventions
that a policy includes) and arguments in favour or against them. Therefore the policy
advisor will be able to create a policy model (by adding policy statements, both policy
objectives and actions/interventions, to the nodes of a domain model, and also arguments
on them), and also access and use or modify existingpolicy models. Furthermore, he/she
will be able to have a basic view of the results of content search in the above predefined
sources with respect to a specific domain or policy model, including the most frequently
mentioned topics in the searched content sources concerning this domain or policy
model, visualised as a tag cloud; also, he/she will be able to view the tag cloud that
corresponds to a particular time period, content sources subset and audience (e.g.
focusing on young citizens only).
III. The “Policy Maker” is a central role who will be provided an extensive set of
capabilities for advanced searches regarding adomain or a particular policy. He/she will
be able to view not only the most frequently mentioned topicswith respect to the domain
or policy model in the above sources, visualised as a tag cloud, but also the public
sentiments (positive or negative) towards them,and the differentiations of both topics and
sentiments over time and across different citizens’groups, as well as their forecasted
future evolution. Furthermore, he/she will be able to view the public sentiments towards
the main policy statements (i.e. policy objectives and measures/interventions),and the
arguments on them, which are included in a policy model, and also their differentiation
over time and across different citizens’groups, as well as their forecasted future
evolution. Finally, he/she will be able to compare the public sentiment towards entities
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of different policy models in the same domain in order to observe the impact of
alterations in the policy under discussion.
IV. The “Technical Administrator” is a role responsible for setting up and monitoring the
ICT platform from a technical viewpoint, for ensuring its proper operation, for solving
technological problems and for managing users and roles (rights, permissions, accounts).

5 Technological Architecture
Based on the above functional requirements the technological architecture of an ICT
platform that fulfils them, and in general supports the application of this passive
crowdsourcing concept in government, was designed. The objective of the technical
design was to provide this functionality with an acceptable response time. Since this
could not be achieved through online retrieval of content from the multiple and
heterogeneous predefined sources (multiple political blogs, news websites, facebook and
twitter accounts) and processing of it performed at the time a user initiates a search, the
only solution was to perform a scan of the predefined sources at given intervals (e.g.
every 6 hours) in order to retrieve new content, to store it in repositories and then
process it. Whenever the user performs a search, the results will be produced in a very
short time, using these repositories. This separation between sources scanning and
content processing on one hand and users’ searches processing on the other, allows a low
response time and at the same time sufficiently ‘fresh’ content for policy makers.
The above design leads to a three layers’ technological architecture of the
platform,which consists of a storage layer, a processing layer and a presentation layer
(see Figure 2). Each of them includes a number of components performing various
different tasks, which act as services coordinated by an orchestration component.
In particular, the Data Storage Layer includes the repositories where the raw and
processed content is stored:
• The Content Repository:it stores the raw contentretrieved from the web 2.0 sources,
the cleaned content derived from the raw data, the content uploaded by users and the
results of the linguistic analysis associated with each content unit.
• The Model Repository:it stores in a structured form of the domain and policy models
entered by users with domain expert and policy advisor roles.
• The Metadata Repository: it stores the metadata retrieved or calculated for the content
our sources.
• The Thematic Catalogues:it stores a representation of the thematic categories used by
the platform in order to characterise each content unit.
• The Users Repository:it contains information about the roles andthe users of the
platform.
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Figure 2: Overview of the technological architecture of the platform

The Processing Layer includes all the components that retrieve and process the content
from the predefined sources, which are organized in three sub-layers:
• The Data Acquisition Layer, which includes the crawling components for fetching
content from the sources, as well as the modules responsible for cleaning the fetched
content and obtaining the actual textual information from it (Static Content Crawlers,
Dynamic Content Crawlers and Content Cleaner).
• The Data Classification & Argument Summarization Layer, which includes (a) the
Thematic Classifier, which processes the available content and associates it with one ore
more of the defined thematic categories, and (b) the Result Summarizer, which processes
the available results and provides a summarization that allows their presentation in a
condensed manner.
• The Argument Extraction & Opinion Mining Layer, which includes all the components
that process the available content and extract segments, arguments and sentiments
(Segment Extractor, Argument Extractor, Sentiment Analyzer, Linguistic Demographic
Extractor, Tag Cloud Generator).
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The Presentation Layer includes all the components that require input from the user or
present to him/her the results:
• The Thematic Catalogue isan interface for entering or updating the available thematic
categories and also terms associated with each category.
• The Keyword Selection interface, which allows entering keywords/terms for creating
domain models
• The Relation Definition interface, which allows the user to introduce relations between
the above keywords/termsfor the definition of domain models
• The Argument Building interface, which offers a visualisation of a policy model and
allows the user to insert in natural language policy statements (policy objectives and
policy measures/interventions) and arguments supporting or objecting to them.
• The Policy Model Sharing interface, which provides a catalogue of the policy models
created by the user and allows defining them as visible to others.
• The Admin interface, which provides the means to an administrator to manage the
configurable aspects of the system.
• The Visualisation and Analysis module, which utilizes the results of the processing
layer in order to provide the user with a view of domain and policy models, and also
various visualizations of the results of users’ searches, enabling also the latter to enter
corresponding sources, demographic characteristics and time periods.

6 Conclusions
Recent literature has proposed the use of ‘passive crowdsourcing’ by government
agencies in their public policy processes, based on the search for content on a public
policy that has been created by citizens freely, without any direct stimulation by
government, in a large number of predefined relevant web 2.0 sources (e.g. political
blogs, news websites, facebook and twitter accounts). In the previous sections of this
paper we analyze and elaborate this idea in cooperation with potential usersexperienced
in the design of public policies, using several different quantitative and qualitative
techniques.
It has been concluded that the practical application of this new concept will require four
main roles - domain expert, policy advisor, policy maker and technical administration –
and for each of them the functional requirements from a central supporting ICT platform
were determined. The inherent complexity and multidimensionality ofpublic policies
makes it difficult to search for relevant content in the predefined web 2.0 sources, and
this difficulty can be addressed through the creationof a model with the main terms of
the domaineach policy is intended for, and the relations among them; on the appropriate
nodes of this domain model can be added the main policy statements (policy objectives
and policy interventions) and posistive/negative arguments on them, and this leads to a
model of the policy, which can be used for searching for relevant content in the
predefined web 2.0 sources. Also, a sequence of processing steps of the retrieved content
has been designed, which results in the identification of the main topics mentioned by
citizens in the above sources, the corresponding sentiments (positive or negative), their
differentiations over time and across different citizens’groups, and also a forecast of
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their future evolution. The above provide a ‘business model’ for the application of this
passive crowdsourcing idea in government, which describes how it canpracticallywork
and what kind of value it can offer to policy makers.
Finally, based on the above requirements the technological architecture of an ICT
platform that fulfils them, and in general supports the application of this passive
crowdsourcing concept in government, was designed. In order to achieve a low response
time and at the same time sufficiently ‘fresh’ content for policy makers, its design should
be characterised byseparation between sources scanning and content processing on one
hand and users’ searches processing on the other.This leads to a three layers’
technological architecture of the platform, which consists of a storage layer, a processing
layer and a presentation layer. Each layer includes a number of components, with each of
them performing a different task, which act as services coordinated by an orchestration
component.
Further research is required for evaluating the above ‘business model’ and functional and
technological architecture, based on real-life pilot applications of it in various policy
domains, which will probably result in modifications and improvements. This is already
in progress as part of the abovementioned project NOMAD.
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Abstract: MyUniversity is a European project to foster the eParticipation in European
higher education institutions and allow their members to inﬂuence the ﬁnal decision
making performed by the institutions’ authorities. A framework, composed of the two
existing interactive tools Gov2Demoss and Pnyx.eVoting, and a methodology to manage eParticipation initiatives have been created for this purpose. This paper studies the
eParticipation obtained in 14 European universities where the framework and methodologies have been applied. The paper also describes the developed project framework,
the methodology, the trial, the ﬁrst preliminary participation results, and analyzes the
main conclusions and lessons learned from them.

Keywords: eParticipation, eDemocracy, managament, framework, decision making, trial

1 Introduction
The Information and Communication Technologies (ICT) have become ubiquitous and the
number of applications taking advantage of them is incessantly increasing. Citizens are
more connected than ever before. The current context is an opportunity to move towards
a scenario were citizens become more involved in the decisions taken for the management
of institutions and governments. In this context the European Union (EU) created, within
the Competitiveness and Innovation Framework Programme, the ICT Policy Support Programme which includes the area ICT for government and governance and objective 3.5:
e-Participation, empower and involve citizens in transparent decision-making in the EU.
MyUniversity is a European project in the mentioned EU program. The project fosters the
eParticipation in higher education institutions enabling their members to inﬂuence the ﬁnal
decision making performed by the authorities. A framework and a methodology to manage
the eParticipation initiatives have been created for this purpose. The framework, based on
the integration of Gov2Demoss and Pnyx.eVoting [RBO03], provides a set of conﬁgurable
participative tools, such as News, Polls, Letters to ofﬁcials, Discussions, ePetitions, or
eConsultations. The methodology deﬁnes a number of teams and procedures to manage
the lifecycle of the initiatives.
This paper studies the eParticipation obtained, during a trial with real users and topics, in
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14 European universities where the framework was deployed and the proposed methodologies applied. It is organised in ﬁve sections. Section 2 describes the background. Section 3
presents the framework and methodology. Section 4 presents the trial, preliminary participation results and lessons learned. And Section 5 analyzes the main conclusions.

2 Background
In addition to MyUniversity other eParticipation projects have already taken place in countries within [TLT07, PTT10] and outside [PK08] Europe, but they are not speciﬁcally devoted to universities. eParticipation has attracted attention and has grown during the last
decade, a complete survey [SR07] has been written by Sanford and Rose. The taxonomy
of the eParticipation processes [TLT07, Wim07] and research [LCP+ 10] has also been
studied in the context of the DEMO-NET and CROSSROAD European projects.
The MyUniversity framework is based on Gov2Demoss 1 and Pnyx.eVoting [RBO03].
Gov2Demoss is an open source eParticipation platform, developed by Gov2U, that provides an efﬁcient channel for participation and communication between institutions or
organizations and their communities through Internet. The platform allows the institutions to manage information, directly interact with the voters and gauge public opinion.
The platform was awarded in 2006 with the eGov Good Practice Label by the European
Commission. The software includes a set of modules to undertake an entire eParticipation
process that can be enabled as needed. Pnyx.eVoting is a secure voting and eConsultation
platform developed by Scytl to carry out secure elections, citizen consultations, surveys,
etc. It supports different types of election lists and it is easy to customize for speciﬁc
projects. Pnyx.eVoting is based on a unique and patented cryptographic protocol [PMR07]
that, combined with physical and logical security measures, provides strong security and
conﬁdence levels. This tool has been awarded with the Information Society Technologies
Prize granted by the European Commission in 2005.

3 MyUniversity project
MyUniversity provides the needed ICT means to reach out to all university’s members and
stakeholders for their active eParticipation in the decision making process. This section
describes the framework and the recommended eParticipation initiatives’ management.

3.1

The framework

MyUniversity is designed to be deployed in a global context composed by many universities. Nevertheless, eParticipation is supported both at local and global level. That is the
1 http://www.gov2demoss.org

219

reason why it is hierarchically structured as a global portal, called SuperPortal, and an
individual portal for each participant university. Each individual portal instance is administered by the university that it represents. It can be conﬁgured to provide a set of services
through the following set of tools [mu-12a]:
• News/Articles: The portal allows enabling a section in the website to show news or
articles submitted by authorized users. The news editor tool is also provided.
• Calendar: Shows the events available to all the portal visitors. The visualization is
intuitive and the presentation format conﬁgurable. Events are submitted by registered users and are put on hold for the corresponding portal administrators’ approval.
• Newsletters: The portals may include a newsletter section where the users can subscribe. Independently of this, the newsletter is directly readable in the website.
• eProcesses: The participation of users in different topics is organized as mini-sites
within the portal. These support per user and per group access permissions and
include a description, a document repository and an optional set of tools: 1) Map
shows a geographical point or area associated to the discussions. 2) Discussion is
a forum organized in one or more categories that may include one or more threads
where users give and read opinions. It supports subscription for e-mail notiﬁcation
of new posts. In addition, participants can rate posts by using the three colored
icons and report non-appropriate posts to the moderator. 3) Calendar shows the
events associated to this particular process. 4) Articles is wiki-like area where users
can collaboratively contribute creating documents associated to the open process.
• ePetitions: Allow registered users to publish an ePetition that requires certain support to be accepted. After moderator’s acceptance, the ePetitions are shown in the
website and any authorized participant can support them. The list of supporters is
public.
• Letters to Ofﬁcials: Allows the authorized participants to post a letter to an ofﬁcial,
i.e. a representative or a person responsible of some policy decisions.The letters are
reviewed before publication, then the ofﬁcial publishes the answer to the website.
• Polls: Tool for asking the website visitors about a speciﬁc topic with a set of possible
predeﬁned answers. No registration is needed to participate or access their results.
• Social networks integration: MyUniversity’s users can share some contents published in the website through social networks such as Facebook or Twitter.
• eConsultation: Allows users to give their formal opinion on certain subjects. The
consultations are composed of a question and a set of possible answers based on
predeﬁned lists or free text. After a user cast its opinions it receives a receipt and a
control code, which are cryptographic proofs of the answers submitted.
The framework also includes automatic translation of the whole website using the Google
Translate TM translation service. The framework is developed using web technologies and
based on a customized Gov2Demoss and Pnyx.eVoting tools for university environments.
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3.2

eParticipation initiatives management

The publication and execution of eParticipation initiatives is a non trivial process that
requires the consideration of many aspects. Therefore a project methodology [mu-13] to
manage the complete lifecycle of the eParticipation initiatives is proposed.
Three teams with different roles are deﬁned. First, the Trial Management Team (TMT), in
charge of engaging stakeholders and manage the different initiatives. TMT is composed of
at least a Bologna expert, a portal administrator, a technical expert and a communication
expert. Second, the Topic Development Team (TDT), in charge of reviewing the topic
proposals received from the stakeholders and writing a topic summary with speciﬁc ﬁelds.
And third, the Leadership Team (LT), in charge of approving the topics proposed by TDT
and send them to the TMT.
The initiative management lifecycle deﬁned has the following phases:
• Planning: It comprises the selection of the topic by TDT, its approval by LT, and
engagement of the stakeholders by TMT. Examples of stakeholders are university
students, university staff and university management staff. The selection of the topics starts with a topic proposal summarised by TDT. The summary evaluates the
proposal based on the following criteria: whether it involves a decision making process, stakeholders identiﬁed, relevance of the topic, target population, topic structure, European aspect of the topic, and Bologna aspect. Then, LT evaluates the topic
summary and approves or rejects it. If it is approved it is sent to the TMT that will
take care of engaging the stakeholders and publish the initiative when considered appropriate. It is worth pointing out that when the topic proposal comes from research
made by the TDT, the participative process is considered top-down. While when
it comes from suggestions of the ﬁnal users the participative process is considered
bottom-up.
• Design: The participatory process related to the eParticipation initiative is prepared.
This includes content used during the participatory process and content to promote
the participation in it.
• Execution: The initiative is promoted, the process is open, moderated and closed
by TMT, and the results are gathered and shared with the participants.
• Institutional response: The eParticipation initiative conclusions are provided to the
decision makers in order to trigger a response.
• Evaluation: The success of the eParticipation initiative is evaluated according to
the criteria chosen during the design of it.
This is the typical workﬂow for local eParticipation processes. Cross-border eParticipation initiatives are promoted at local level at several universities, and then promoted to
the SuperPortal for global eParticipation. In this case there is an additional team called
SuperPortal Management Team.
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Activity
Decision makers
involvement
Topics selection
Immediate objective
User identiﬁcation

Top-down approach
Engaged a priori as a factor to launch the
eParticipation initiatives
Mainly selected by the decision makers
Decision making inﬂuenced by feedback
got from the initiatives
It is a strong requirement

Portal setup

Heavy process due to legal requirements

Bottom-up approach
Engaged throughout the process execution and mainly
involved because of the obtained participation
Signiﬁcant contribution of the potential participants
Community building for later structured and resultoriented processes
Required, but no tight constraints, e.g. no real name
needed, to avoid negative impact in the participation.
Light process since there are no strong legal requirements

Table 1: Trial setup approaches

4 Trial and participation results
4.1 Trial
A trial was undertaken between April 2011 and May 2012 [mu-12b, mu-12c]. A total number of 14 universities from different countries participated on it: Autonomous University
of Barcelona (UAB), University of Barcelona (UB), Universitat Politècnica de Catalunya
(UPC), University of Girona (UdG), University of Lleida (UdL), Slovak University of
Agriculture in Nitra (SPUVN), Universidad Rey Juan Carlos (URJC), Stockholm University (SU), University of Presov (PU), International Business School Bulgaria (IBS), University of National and World Economy (UNWE), University of León (UL), University of
Vilnius (VU) and Slovak University of Technology in Bratislava (STU).
The trial was locally coordinated by the trial management team. A number of stakeholders
were usually involved: students, students’ union, council or association, staff, management
staff, department leaders, academic council, or Bologna experts.
Two different opposed approaches were observed in the trial setup (Table 1): top-down
and bottom-up. The most representative cases of the top-down approach are UAB, UB,
UPC, UdL and UdG trials, the ones of the bottom-up approach are SPUVN, PU, UV, UL
and STU trials, and URJC, IBS, SU and UNWE are a mix of both. The topics selected are
mainly related to: Bologna process, European mobility programmes, national high education rules, high education local matters, university life and MyUniversity portal usability.

4.2 Participation results
During the trial period a total of 136 eParticipation initiatives were launched (Figure 1).
PU, SPUVN, URJC and UV were among the most active universities. The eParticipation
tools sorted by usage were the Discussion, the Poll, the ePetition and the eConsultation
with 113, 41, 4 and 1 replies respectively. Around 74% of the initiatives were local topics, 16% were related to European topics and 10% were related to national topics. The
eConsultation tool was only used in one university. There are two reasons. On one hand in
UAB, UB, UPC, UdL and UdG it was introduced after the trial started, because of a delay
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Figure 1: eParticipation initiatives per university
with the integration with the single sign-on system. On the other hand, in the rest of the
universities the learning curve of the managers took more time than expected.

Figure 2: Average Discussion replies per
eParticipation initiative

Figure 3: Average Poll votes per
eParticipation initiative

Neither the number of initiatives initiated nor the participation was uniform. Some universities had high levels of participation in speciﬁc tools, other ones were on the average
and some of them had almost no participation. SPUVN had a very high participation in
the average number of replies in discussions (Figure 2). VU had a high participation in the
average number of votes in the polls (Figure 3). In ePetitions, the one with more participation was UL, although only two more universities used this service. And the eConsultation
tool was only used in UB. Hence, the universities with more participation were the ones
with higher number of initiatives and the ones that followed a bottom-up approach. This
approach turned up to be quite effective to engage the participants and increase the
number of initiatives and their promotion.

4.3

Lessons learned

Several lessons learned from different aspects of the eParticipation have been collected:
• Setup: The engagement of stakeholders and decision makers was hard in certain
cases. This was due to the crisis situation, unclear outcomes expected, or demanding tasks. For the selection of topics, a better communication among other portal
managers of other universities lead to a greater range of ideas.
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• Initiatives: For creating the initiatives it was positive to have a group of responsible persons at different levels of the university and to involve managers, teachers,
students and also student organizations or activist groups. The eParticipation initiatives must be valuable, not generate fake expectations and with relevant topics
which fulﬁll users’ expectations. Their outcomes must be visible [Tom09].
• Promotion: An extensive promotion of the initiatives at different levels is of utmost
importance [PTT10]. Examples of them are announcements in the university websites, e-mail, university boards, lectures and conferences and international events.
• Participation: In general was not easy to engage the students and the participation
was modest. Success factors are the involvement of lecturers in the portal discussions, the discussion of topics related to the subjects taught, starting by discussing
community building topics, an extensive promotion of the initiatives and solid moderation efforts (to reactivate abandoned discussions). It is also important to keep the
authentication simple, e.g. integration with the university single sign-on system.
• Results: The results and outcomes must be disseminated to make users aware of
the value of their contributions. It is valuable to know the proﬁle of the participants
(professors, students or administration).

5 Conclusions
This paper introduced MyUniversity, a European project that fosters the eParticipation in
higher education institutions. Within the project a framework and a methodology to manage eParticipation iniciatives has been created. A description of the framework functionality and recommended procedure to setup eParticipation initiatives has been provided. The
framework was deployed in 14 universities. A trial was performed and the participation
results and lessons learned described.
The deployment has been successful, but the participation was moderated and non uniform. This is due to several reasons. The startup of the trial was longer than expected,
probably due to the number and heterogeneity of universities involved. The learning curve
to manage the eConsultation tool, which is a powerful tool more complex to administrate
than the others was also longer. In some cases the initiatives were not optimally promoted.
And the trial started in an economic crisis situation where some stakeholders were reluctant to create initiatives where the decision making was difﬁcult to be inﬂuenced.
In a second trial of the project, currently being undertaken, some of the mentioned issues
have been solved and the participation has increased. In addition several universities, from
Brasil, Mexico, Turkey and Urkaine, have joined the new trial through the SuperPortal
and the project duration has been extended. Nevertheless, further work has to be done
to train the administrators on the usage of all the tools, to improve the creation, promotion and management of eParticipation initiatives, and to increase the involvement of the
stakeholders.

224

6 Acknowledgments
We would like to thank Gov2U for their help in the description of Gov2Demoss. This work
has been partially funded by the project MyUniversity-256216 of the Competitiveness and
Innovation Framework Programme (CIP).

References
[LCP+ 10] Fenareti Lampathaki, Yannis Charalabidis, Spyros Passas, David Osimo, Melanie Bicking, Maria A. Wimmer, and Dimitris Askounis. Deﬁning a taxonomy for research areas
on ICT for governance and policy modelling. In Proceedings of the 9th IFIP WG 8.5
international conference on Electronic government, Lecture Notes in Computer Science,
pages 61–72, Berlin, Heidelberg, 2010. Springer-Verlag.
[mu-12a]

D2.7: Advanced version user guides. Technical report, Scytl, May 2012. MyUniversity
Project Deliverable.

[mu-12b] D4.1: Summary report of the contributions of stakeholders to the platform. Technical
report, GFI, July 2012. MyUniversity Project Deliverable.
[mu-12c]

D5.2: Initial Evaluation Report on the Trials Impact and Potential Scalability. Technical
report, Stockholm University, January 2012.

[mu-13]

D3.3: Initial version users’ results report. Technical report, Scytl, February 2013. MyUniversity Project Deliverable.

[PK08]

Chee Wei Phang and Atreyi Kankanhalli. A framework of ICT exploitation for eparticipation initiatives. Commun. ACM, 51(12):128–132, December 2008.

[PMR07] Jordi Puiggali and Victor Morales-Rocha. Independent Voter Veriﬁability for Remote
Electronic Voting. In SECRYPT, pages 333–336, 2007.
[PTT10]

Eleni Panopoulou, Efthimios Tambouris, and Konstantinos Tarabanis. eParticipation
initiatives in Europe: learning from practitioners. In Proceedings of the 2nd IFIP WG
8.5 international conference on Electronic participation, ePart’10, pages 54–65, Berlin,
Heidelberg, 2010. Springer-Verlag.

[RBO03]

Andreu Riera, Paul Brown, and José Antonio Ortega. Advanced Security to Enable
Trustworthy Electronic Voting. In 3rd European Conference on E-Government: Trinity
College Dublin, Ireland, 3-4 July, 2003, pages 377–384. Public Sector Times, July 2003.

[SR07]

Clive Sanford and Jeremy Rose. Characterizing eParticipation. International Journal of
Information Management, 27(6):406–421, 2007.

[TLT07]

Efthimios Tambouris, Naoum Liotas, and Konstantinos Tarabanis. A Framework for
Assessing eParticipation Projects and Tools. Hawaii International Conference on System
Sciences, 0:90a, 2007.

[Tom09]

Jordanka Tomkova. E-consultations: New tools for civic engagement or facades for
political correctness? European Journal of ePractice, (7):45–54, March 2009.

[Wim07]

Maria A. Wimmer. Ontology for an e-participation virtual resource centre. In Proceedings of the 1st international conference on Theory and practice of electronic governance,
ICEGOV ’07, pages 89–98, New York, NY, USA, 2007. ACM.

225

A web based systems simulator for climate governance
Anthony Patterson, Ying Wu, Stefan Gray, Barry O’Dwyer
Coastal and Marine Research Centre
Environmental Research Institute
University College Cork
Ireland
a.patterson@ucc.ie
y.wu@ucc.ie
s.gray@ucc.ie
b.odwyer@ucc.ie
Abstract: In helping local authorities in Ireland to adapt to climate change we have
developed a prototype socio-ecological systems simulator which we believe can be
applied as a governance tool in many domains. We outline the consultation process
which was developed in order to engage members of local communities in the production of adaptation plans. We explain the reasons for adopting an ICT driven approach
to further this engagement and how the prototype web-based tool was implemented.
We describe how this tool is currently being adapted in order to help implement the
Irish government’s national climate adaptation framework. We discuss how the tool
may be enhanced in the future by the addition of more sophisticated modeling tools
based on artiﬁcial intelligence.

1 Introduction
Ireland’s response to global climate change has required a multidisciplinary and multiscale approach to consultation, social modelling, and policy design. At the local level,
the CLAD project dealt with adaptation for coastal communities based on consultation,
experimentation and modeling. The desire to scale this approach to a national audience
led naturally to an ICT mediated approach through the IASESS prototype, which allowed
individual cognitive models to be easily created, combined and analysed to provide an important tool for thinking through the consequences of change as a group. With ClimateIreland, Ireland’s climate information platform, this prototype is currently being deployed
as a means to translate national policy into local action by combining local, national and
global knowledge. Further research will advance upon the fuzzy cognitive mapping techniques employed in all these projects in order to provide a picture of Ireland’s resilience to
climate change. Eventually, we hope to generalise this toolset to deal with a wide variety
of social issues.
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2 CLAD - local scale coastal climate adaptation
Civil Society Lobbying

Economic Diversification

LGgF5
GgF5

Food Provision: Terrestrial Agriculture

Pressure

GgF5
Gg75

Integrated Coastal Development

LGg5

Gg5

LGg75

Environmental Legislation and Policy
Commuter Belts IUrban Sprawl
Cultural Heritage

DROUGHT
LGg5

LGg5
LGgF5

Coastal SqueezeNGO Protest
Gg75

GgF5

GgF5

Biodiversity

Dune Systems

Sea Level
LGg75

Sea Water Quality
GgF5 Temperature

GgF5
Gg75

LGgF5

SeaLLevel Rise Buffering

Precipitation

LGg75

GgF5

GgF5

LGg5

LGg5

EROSION

LGgF5
LGg75 LGg5

LGg5
LGg5
LGg5

Tourism and Recreation

Gg75

ReLlocation away from coast

Residential Development

Gg5

Gg5

River Systems

LGg5
LGg75

LGg75

Avoidance of Harmful Algal Blooms
Aquaculture

BENTHOS: Quality

LGgF5
GgF5

LGg5

Coastal Access Points

Figure 1: Individual Graph View

In 2009 Ireland’s Environmental Protection Authority (EPA) funded a three year project,
led by the Coastal and Marine Research Centre (CMRC) to provide methodological and
informational support for decision-makers and stakeholders regarding sustainable adaptation to climate change in Irish coastal areas. The project assessed governance models
for effective coastal zone management in Ireland, and designed a toolkit to allow effective
stakeholder participation in adapting planning at all levels of the decision-making process
[GGG+ 13].
The project’s outcomes include a set of guidelines aimed at local scale coastal management practitioners, at individuals and groups from local communities who have an interest
in coastal matters, and at employees of national agencies [GFOG12]. The guidelines embody extensive practical experience in conducting stakeholder workshops and were arrived
at through the evaluation of numerous competing tools and methodologies. The driving
ethos was to approach adaptation to changing circumstances through constant effort, reﬂection and a willingness to treat adaptation decisions as ﬂexible experiments rather than
immovable objects of policy.
Designing appropriate adaptations to climate change involves negotiating a complex landscape of choices and risks with a high degree of dependence on local context. This context
is generally embedded in tacit knowledge, and needs to be drawn out if an adaptation response is to have a chance of success. Furthermore, any given group of individuals will
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Figure 2: Steady state

have a different set of contexts in mind, and a mediation process is necessary in order to
establish basic ground rules to avoid unnecessary friction and channel discussion productively.
With this in mind a systems modelling approach was selected based on Fuzzy Cognitive
Mapping (FCM). In FCM, a map is constructed between elements in a system, as in Figure
1. The strength of the relationships between the elements is analysed using fuzzy logic to
determine the strength of impact of the elements [Kos86], which can be plotted in a bar
chart as shown in Figure 2. FCM has been successfully used to integrate stakeholder
knowledge in socio-ecological decision making [GCCJ12]. The modelling approach helps
to frame the discussion and orient the participants towards discussing the consequences of
action, or inaction, rather than trying to push favoured solutions.
The stakeholder workshops were very effective at local scale. They involved using whiteboards to construct a group model of a particular context, e.g. the coastal region around
Dingle, Ireland, as seen from the perspective of local authorities, stae agencies, NGOs
and community groups. The models developed were captured in a spreadsheet and run
through the FCMapper software (FCMappers.org) to produce the baseline model results,
indicating the state to which the system as modeled would converge after a number of
iterations. These results were then used by the group facilitator to produce a group model
which could then provide a starting point for further discussion.
In order to streamline the process of capturing the individual models and producing the
results, a prototype system was built in Visual BasicTM . This built on the FCMappers
software[WBA+ 10], written in ExcelTM to provide a more visual and user-friendly interface.
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3 IASESS - Ireland’s Adaptive Socio-ecological Systems Simulator

Figure 3: Iasess screenshot

The next stage in developing the prototype was to provide a web front-end. While the
workshop approach worked well on a local scale, and the desktop tool greatly facilitated
the creation of model and their analysis, the deployment of the system on the web was felt
to be a necessary step in assessing how the approach could be broadened to accommodate
as many different mental models as possible.
A prototype was designed and implemented which could allow an individual to model
the system (http://www.github.com/CMRC/coastal-resilience). A user registration system
allows the individual user to register in order to maintain a set of models which can be
accessed online using only their username and password. The individual modeling view
Figure 3 shows a context window detailing the geographical area (www.mangomap.com,
c
maps %Microsoft),
an editable network graph showing causal relationships and their
strengths, and a bar chart showing the baseline model results which is recalculated continuously as new concepts and causal relationships are added.
In order to make integration easier, we rewrote both the server and client sides. The
server side was written in Clojure, an open source programming language using the JVM.
This generated images and HTML which were rendered on the client side, with additional
javascript in order to make them interactive.
The network graph was rendered in SVG on the server using GraphViz (www.graphviz.org).
This allows us to leverage the power of GraphViz to automatically place nodes, route lines
and deconﬂict labels, while providing a DOM structure which can be manipulated on the
client side using javascript. The D3.js ﬁsheye distortion is used, for example, to zoom in
on features of interest.
Each user has the ability to create an individual account which holds all their individual
models. The user-generated data is stored in a CouchDB document database. This allows
for fast creation and retrieval of graph data, and also makes it easier to scale the database
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across multiple nodes without joins or complicated sharding. The ability to scale is an
important design criterion and a major motivation for moving from a desktop to a webbased system. It is hoped that moving to user base of potentially millions of users will
allow for the creation of combined models to solve many different problems and eventually
provide a powerful knowledge base for policy modelling of all kinds.

4 ClimateIreland and the National Climate Adaptation Framework

Figure 4: ClimateIreland screenshot

Ireland’s Climate Information Platform (www.ClimateIreland.ie) is another EPA project
funded under the Climate Change Research Programme. This project is aimed at providing a ’one-stop-shop’ for climate information aimed at local authorities, industry and
representatives of a wide variety of sectors likely to be affected by climate change. Figure
4 shows part of the ClimateIreland interface which includes choropleth 1 maps and plots
1 A choropleth map is a thematic map in which areas are shaded or patterned in proportion to the measurement
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of downscaled climate projection data, summarised at the level of internal administrative
boundaries. ClimateIreland will play a key role in translating the National Climate Adaptation Framework into action, by providing sector speciﬁc actionable advice. In order to do
this effectively, the Iasess systems modelling tool will be deployed as part of the platform.
Its core functionality will be expanded with the aim of allowing individual practitioners to
pool their collective experience and local knowledge to provide effective implementation
responses to the national policy.
The strategy for using Iasess within ClimateIreland is based on three levels of knowledge; local and regional tactical knowledge, national strategic knowledge, and national and
global scientiﬁc knowledge. The ﬁrst two categories represent tacit knowledge. The local
practitioners at whom the tool is aimed have a wealth of knowledge which Iasess will capture in the form of cognitive maps. This knowledge will be supplemented by knowledge
captured from national experts and policy makers on the effects of climate change variables
on a scale of ﬁve to ﬁfty years, captured during a series of expert workshops conducted
during the ClimateIreland project [O’D12]. The changes in physical variables which drive
the system will then be applied to this tacit knowledge, to gauge the likely outcomes of various future climate change scenarios. This scientiﬁc knowledge comes from downscaled
climate models developed speciﬁcally for Ireland, e.g. ([NLM+ 11],[FS07],[MLD+ 08]).
In order to apply the levels of knowledge we create geographical contexts based on geospatial correlations of essential climate variables. The local experts will create a cognitive
map for each of these contexts, which will be aligned to administrative regions. For each
region, a set of climate scenarios will be chosen, represented by regional summaries of
downscaled climate projection data. The knowledge from the national experts will then be
applied, by creating relationships between the physical variables and key elements within
the local models, and setting the strengths of those relationships according to the opinions
of the national experts. By running the FCM analytics on the resulting system, a result can
be obtained which takes into account the three levels of knowledge in showing the likely
impacts of future climate change.

5 Current status and future directions
The prototype system (Iasess) described above has been built. Initial testing has been
successful, and the individual modelling view, map view and information panel, including
model results are operational. The model merging functionality has been tested, but is not
yet incorporated into the user interface. The map view is currently ﬁxed to the area of
South West Ireland used for the workshops, and we are experimenting with the best way
of allowing a group facilitator to easily create an individualised view.
In addition to the expert-based methods used so far in our prototype, we are currently
investigating the use of computational methods, also known as inductive methods. The
objective of this research is to expand upon the knowledge of the experts in order to explore
the full problem surface. In the current Iasess prototype, the system is run forward from
of the statistical variable being displayed on the map (wikipedia).
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a starting point determined by the present knowledge of the system. The model created
by the local expert is assumed to be valid for that starting point and for a ﬁnite region
of the multidimensional space deﬁned by the modelled elements. Any point within that
region is assumed to take a trajectory which ends up, after a ﬁnite number of iterations,
at the same point. In order to fully understand the dynamics of the system, we need to
map the boundaries of this region. This will allow us to understand how far the system
can be pushed in any given direction before the dynamics of the system change and the
system defaults to a new steady state. This will give us a measure of the resilience of
the system. In order to fully understand resilience, we are currently exploring options for
more efﬁcient FCM learning, which will allow us to run the system in reverse and map out
the set of possible starting points.

6 Conclusion
The prototype and associated research described here build ﬁrmly on existing techniques
applied successfully to a variety of problem domains. We believe it is innovative in that
it provides an end-to-end solution capable of being used by large groups of people with
a minimum of technical knowledge of the techniques involved and how they are implemented. It allows the individual user to assemble a cognitive model using easy simple
actions on a web page, while viewing both the context of the model and the modelled results. It allows the group facilitator to easily combine individual models in order to form
a model of the thought processes of the group as a whole and does this in a way that can
scale easily to large groups of users. Functionality under development will allow the facilitator to easily combine concepts and create ﬁltered views of the cognitive graph in order
to explore speciﬁc aspects in more detail. Further research in automated reasoning will
allow better and faster feedback on the consequences of the chosen model, thus allowing
it to be used for more detailed exploratory analysis of a given problem domain.
The system under development has the potential to be developed into a highly scalable
tool for turning individual thought processes into a representation of group thought. This
can be used to model how the group would respond to external events. As such it can be
used to model complex systems with a high degree of dependency on human responses,
such as policy, economics or ecology.
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Abstract: Governments today recognise that to deliver effective public policy they
need to enhance citizen and community involvement in the policy making process,
particularly amongst the socially disadvantaged and hard to reach. For the average
EU citizen let alone a newly arrived immigrant, locating, accessing and using upto-date information and tools can often be very difficult. Puzzled by Policy (PBP)
aims to correct this worrying situation in a manner that fights the perceived
democratic deficit by providing all citizens – regardless of their socio-economic
background, subject matter knowledge, IT or literacy skills – an engaging and
easy-to-use eParticipation platform to learn about and discuss topical policy issues,
like immigration - an area that directly impacts often hard-to-reach and socially
exclude groups within society, and yet rarely incorporates their voices.

‘Migration is a hot topic and a top priority on the political agendas of the EU Member
States. It is growing in scope and complexity and is having a serious impact – positively
and negatively – on the European Union and its Member States.’
-- European Institute of Public Administration, Maastricht.

1 Introduction
Many Governments today recognise that to deliver effective public policy they need to
enhance citizen and community involvement in the policy making process, particularly
amongst the socially disadvantaged and hard to reach. Unfortunately, policy making,
particularly at the EU level, is seen by many as an elitist process, taking place only
amongst high level decision makers and the more influential members of society. For the
average EU citizen let alone a newly arrived immigrant, locating, accessing and using
up-to-date information, resources and tools can often be very difficult – leaving many
citizens unsure about the key policymaking issues facing Europe or even how to begin to
understand them.
Through the years, the European Commission has attempted to tackle a perceived
democratic deficit in Europe by funding a wide-ranging series of eParticipation projects
[CR10]. Until very recently, however, technical limitations have tended to prevent pan-
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European projects from reaching significant numbers of citizens. For the most part,
citizens have needed direct access to a computer to locate and use eParticipation tools as
well as significant IT and literacy skills to navigate complex policy debates [D4.1.1].
Given these restrictions, it is hardly surprisingly that most European eParticipation
projects have only been able to target specific groups such as the young or
environmentally conscious.
This paper aims to present and assess a case study of Puzzled by Policy (PbP) – a three
year EU project that launched in 2010 and is funded under the CIP-PSP Call. Drawing
heavily upon the lessons learned from the EU’s eParticipation Preparatory Action1, PbP
has been intentionally designed to tackle head on the ongoing challenge of engaging all
stakeholders, regardless of their backgrounds or skills. [CKK09].
PBP initiallly chose to focus on immigration policy debates because it is an area that
directly impacts often hard-to-reach and socially exclude groups within society, and yet
rarely incorporates their voices [D.3.1]. It is hoped, however, that the Puzzled platform
will ultimately be adopted and adapted for wider policy issues.

2 Puzzled by Policy Case Study
The EU is challenged on a daily basis to deal with immigration and migration within the
overall socioeconomic context of Europe: a challenge that is increasingly being
characterised by skill and labour shortages, competition for highly skilled workers, and
the need to integrate migrants into host societies while managing the pressure of illegal
migrants trying to make their way into Europe.
The idea of a common European policy on immigration dates back to the Amsterdam
Treaty of May 1, 1999 which gave Union Institutions new powers to develop legislation
on immigration matters. Over 13 years later, however, Europe still lacks a harmonised
approach to the treatment of legal migration and illegal immigration. [D3.1]. During the
last European Parliament elections the issue of immigration raised fears of far-right gains
in a number of Member States and led to widespread calls for a more educated and
informed debate throughout Europe. The debate surrounding forthcoming EU
immigration proposals is likely to be lively and contentious, if not divisive.
By focusing on this difficult issue, PbP aims to help ensure that discussions surrounding
immigration in Europe are as balanced, informed and inclusive as possible.
2.1 PbP Platform
To help achieve this goal, the PbP platform [D2.4] combines fully researched and tested
eParticipation concepts and tools with new Web 2.0 and mobile technologies to make it
easier for all citizens to understand, discuss, and share their views on issues surrounding
immigration:
1

For further background on the project and to test the tools, see: http://www.puzzledbypolicy.eu

235

(1) Understand: A POLICY PROFILER tool (in the form of a fun, quick and easy –totake quiz) enables users to visually see where their views stand on a policy spectrum
chart and to access information from NGOs and political parties that align with
varying views across the spectrum. The tool allows people with no prior knowledge
about immigration policy, or even the new political environment to which they have
migrated, to quickly and easily understand how and where their views relate to the
wider legislative context
(2) Discuss: A U-DEBATE forum enables citizens to exchange views. Argument
Visualisation tools simplifies inter-related debates and break down arguments into
easy to follow strands. Linguistic Translation tools make the content accessible to
those who can read.
(3) Share: An easy to use WIDGET allows users to embed (or share) the PbP platform
on popular sites such as Facebook, Twitter and YouTube as well as mobile phones,
making it easier to reach people where they are already participating. A PolicyMaker Feedback button feeds easy-to-grasp snapshot reports of citizen views back
to national and EU-level decision makers, making it easier to channel the views of
often under-represented immigrants to decisiomakers by summarising user views
and providing aggregated demographic information on who is participating.
Far from being brought together randomly, the above components were strategically
chosen to address common shortcomings with previous EU eParticipation Projects. For
example, rather than assume in-depth knowledge of and interest in the subject at hand,
PbP seeks to draw users into the issue by helping them to better understand where their
views stand in relation to others. Next, rather than feature a linear, text heavy debate,
PbP uses argument visualisation to capture interest and make things easier for everyone
to understand. Finally, rather than expect users to locate and access a stand alone
platform, as most previous eParticipation projects did, PbP uses Widgets to bring the
debates to where users already are.
Additional key innovative features of the PbP solution [D2.4] include:
A. Language Localisation: Traditionally, eParticipation projects had to implement
separate debate forums to accommodate differing languages, and then consolidate the
results. PbP overcomes this barrier through the deployment of LINGUISTIC
TRANSLATION tools that translates the platform into the language of the country
where PbP is accessed. These easy-to-use tools allows immigrants (who are often new to
a country and do not speak the official ‘political’ language) and other hard to reach
groups to participate in local debates.
B. Viral Marketing: In the past, citizens had to seek and find an often hard to navigate
platform. PbP overcomes this barrier to access through the use of a WIDGET that can
be embedded on any website and marketed virally on social media/network sites. The
PROFILER increases the likelihood of viral marketing as most citizens are interested to
learn more about their own views even if they are not concerned with the finer details of
complex policy. Providing fun, personalised applications like the WIDGET and
PROFILER enhances PbB ability to reach a wide and socially representative
constituency of citizens.
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C. Analytic Information: Traditional user surveys rely on users to provide feedback.
PbP’s use of an innovative WIDGET platform allows the Consortium to gain far richer
and more detailed analytic information without the need to trouble users. Data includes
demographics on who is doing what, how often, where, and when leading to a highly
detailed understanding of who is using the tools and why.
D. Graphical Representation: PbP helps to reconnect citizens with politics and
policymaking by presenting content and discussions in the form of highly visual and
easy-to-follow graphical depictions such as DIAGRAMS and a COMPASS rather than
text-heavy reports that are unlikely to be read. Use of such new web-based applications
make it easier for migrants to a new country, regardless of educational or socioeconomic background, to understand and follow complex debates.
Collectively, PbP’s unique features combine to create a fun, easily accessible and
transparent new eParticipation tool to stimulate discourse and exchange among all
citizens – regardless of their socio-economic backgrounds, language & IT skills and
level of education.2
2.2 PbP Objectives and Strategy
As noted above, Puzzled by Policy is intentionally designed to combine new and existing
social media tools in an innovative manner that helps overcome traditional barriers to
eParticipation. This being the case, the central objective of the project is to enable as
broad and diverse a cross-section of citizens as possible to form and express their
opinions about EU Migration and Immigration Policy. In so doing, the project
ultimately aims to give voice to minority views and provide added value to policymakers. [D4.2]
To establish a robust evaluation framework for comparative analysis as well as to ensure
that the hard-to-reach – a key constituency in any project dealing with immigration –
were appropriately represented, PbP strategically selected four specific European
countries to act as trial sites: Hungary, Spain, Italy and Greece. These countries were
selected as they represent two regions within Europe (Eastern and Southern) that have
been largely favourable to the harmonisation of European immigration policy, albeit for
widely varying historic and cultural reasons.
Unlike their northern counterparts, Eastern European and Southern Mediterranean
countries have both come to deal with immigration within a legislative context relatively
recently. During the Cold War, immigration was hardly an issue for the Eastern
European countries of the former Soviet bloc. Citizens were not allowed to immigrate
and migrants were not allowed in. Meanwhile, until the economic prosperity of the
1980s, the central immigration issue facing Southern Mediterranean countries centred
largely around the diaspora of citizens leaving to find better jobs abroad.
2

See for a complete set of project deliverables to date:
http://www.puzzledbypolicy.eu/Results/Deliverables.aspx - including D5.2.1 Evaluation Report a authored by
GRNET whose findings feature within this paper
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The situation is very different today. Currently, many Eastern European countries like
Hungary are largely concerned with fellow ethnic populations just beyond their borders
or the diaspora of their own citizens while many Southern Mediterranean countries like
Italy and Greece are preoccupied with the pressures of illegal migration to their shores
[D4.1.1]. Nevertheless, unlike many countries to the North, countries within both these
regions tend to favour the harmonisation of European immigration policy – Eastern
European countries to help bolster their own embryonic legislative frameworks and
Southern Mediterranean countries to help deal with a problem they believe the whole of
Europe should share.
By targeting these differing regions, PbP aims to help decision makers at the EU level
better understand the varying reasons why citizens across Europe support and oppose
policy surrounding a controversial topic like immigration. At the same time, PbP also
aims to promote greater pan-European understanding of and sensitivity to diverging
national concerns.
2.3 Impact, Feedback & Lessons Learned
Impact
Experience in the 2006-2008 eParticipation Preparatory Action taught PbP partners that
engaging hard to reach groups needs hands-on bespoke outreach rather than traditional
mass engagement [D5.2.1] To overcome this obstacle, at the outset of the project PbP
engaged targeted users through the use of public entities with established credentials and
contacts, to ensure the inclusion of hard-to-reach communities – including immigrants
and ethnic minorities - within each country. At the same time, and as indicated above,
past experience has shown that many eParticipation projects fail to attract users because
they require citizens to find their sites rather than going to them via popularly used social
media sites. PbP sought to overcome this obstacle by 1) pushing out the application via
the PbP widget 2) mass dissemination by a pan-European News Agency.
As a result of these efforts, at the time of writing and based upon the projects first
evaluation report [D5.2.1] , PbP has attracted more than 6,515 unique visitors from
across Europe. Over 2,500 users have used the innovative Policy Profiler Quiz to quickly
and easily find out how their views on immigration relate to existing policy, and over
50% of visitors have returned to the PbP site more than once. The PbP widget itself was
installed on other sites and social media over 632 times and viewed 26,000 times.
Meanwhile, 66% of users stated that they believe that PbP participation is performed in a
clear, open and inclusive way. 63% of users positively rated the Policy Profiler in
helping them to understand immigration policy. And, over 50% of users said would use
the platform to learn more about other policy areas.
Feedback
PbP’s special design features have enabled the project not only to achieve high impact
but also to garner valuable feedback from key stakeholders across two central areas (1)

238

the participation of citizens, particularly the socially excluded and previously unheard
and (2) the responsiveness of government.
Citizen Participation
NGOs (which act as key intermediary groups for immigrant communities) have found
PbP an important new tool to engage immigrants and help them to channel their views to
government institutions in a more effective, efficient and representative manner
[D5.2.1]. ‘PbP reflects real life problems on the streets of Greece – the violence and
racist attacks, ’ says Vasio Chioti from the Greek NGO Praksis. ‘The fact that the PbP
platform utilizes social media tools (profiling) is very important and actually motivating
for user participation.’ Maria Kouveli, President of the Local Council for Immigrants
Integration in Greece, echoed this sentiment. ‘There is a rich legal framework in Greece,
but it is not enforced. Online discussions focused on this challenge help us to ensure that
government institutions address this short coming.’
NGOs also believe that PbP’s proactive use of state of the art technology has helped to
establish a strong foundation for future outreach efforts. As Balint Josa from the
Foundation for Subjective Values in Hungary recently put it, ‘Five to ten years might
pass before e-democracy tools such as PbP will have a chance to reach all citizens in
Hungary. Web 2.0 tools are still not accessible for all. However, PbP offers promising
trends and opportunities, including its strategy to involve tele-cottages.’
Finally, NGOs agreed that the PbP platform has helped them to facilitate the integration
of local immigrants into a community. ‘Our foundation provides mediation services for
immigrant communities through projects such as the ‘National Consultation for Social
Cohesion and Roma Strategy,’ said Eva Deak from the Partners Hungary Foundation.
‘There is a real need for such services in society but they often suffer from the fact that
they are not well known by the public and there is a lack of supporting IT applications.
PbP endeavours to address these challenges in a manner that makes policies more
transparent, which is important in terms of engaging people to use the tool.’
Government Responsiveness
Policymakers themselves have attested to PbP’s ability to help to shape public policy
that is much more closely aligned with citizen’s demands and needs. The Executive
Director of Athen’s Mayor’s Office has publicly stated that PbP ‘is a project which can
and will support our immigration mission as the Municipality of Athens.’ At the same
time, the Mayor’s Office in Turin Italy has announced that it has adjusted the city’s
public services to reflect input from PbP’s local uDebate on immigration. ‘Puzzled by
Policy gives us the opportunity to bring communities voice to our institution’s work
agenda,’ says Ilda Curti, Turin’s Integration Policy Deputy Mayor. ‘This chance has to
be taken. Our Administration will use the information and issues from online
consultations when designing and implementing local policies related to immigration
and integration - the economical context permitting of course.’
According to Ms. Eva Luz Cabrera from the Municipal Council for Citizen Participation
in Tenerife Spain, PbP has been instrumental in bringing public authorities, civil society
leaders and community representatives together to foster social cohesion and community
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bonds in the culturally diverse neighbourhood of El Fraile. “It is essential,’’ Ms Cabrera
argued, ‘to convey the message that each and every person living in the neighbourhood
has a crucial role to play to enrich, build and design a place for living together in unity.
We need to rely on citizen involvement and participation to build more cohesive and
sustainable cities.’ Within Tenerif, PbP quickly gained the interest of representatives
from the local school, church and mosque as well as the associations of neighbours,
mayors, women and immigrants and public authorities such as the Arona Municipal
Council, the Department of External Affairs and the Immigration Observatory. In Ms
Cabrera’s view, PbP has the potential to be extended to all other neighbourhoods
throughout the municipality.
In the words of the Municipal Council of Arona, Tenerife: ‘PbP U-Debates have helped
local municipalities define goals to be achieved, including strengthening partnerships
between neighbours and social actors, promoting accessibility by removing language
barriers and becoming a leader in diversity management. Moving forward, it will be
important to do an analysis of the reasons causing co-existence problems and to create a
mediation team as a channel for conflict resolution.’
Lessons Learned
Puzzled by Policy is entering its final six months, during which time it is certain to
generate additional empirical feedback and findings. Nevertheless, PbP has already
garnered a number of key lessons [D5.2.1] in terms of deploying successful
eParticipation projects generally and bridging the digital divide more specifically:
(1) Stand alone platforms are a thing of the past: eParticipation iniatives must go to
where people already are to have any chance of engaging significant users.
(2) Intermediaries are key to overcoming the digital divide: eParticipation initiatives
must take special care to include NGOS and other organisations that work with the
socially disadvanged and excluded to ensure genuinely representative participation.
(3) Tools that simplify and visualise complex arguments are useful to citizens and
decision makers alike: eParticipation initiatives must make it easier for all users to
quickly and easily grasp key arguments and findings.
(4) Use of social media can make democratic engagement more appealing and fun:
eParticipation initiatives should make greater use of functionalities like profiling to
appeal to users and help them locate their pre-existing views within a wider context.

3 Conclusions
In the current era of onging fiscal austerity and increasing social tensions across Europe,
it would clearly be an exaggeration to say that Puzzled by Policy has dramatically altered
the political landscape with regard to immigration. Nevertheless, in setting forth to
overcome many of the obstacles that have traditionally hampered EU-funded
eParticipation efforts, Puzzled by Policy has demonstrated that it is possible to use ICT
to help give voice to the often unheard.
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As testimonial after testimonial has shown, PbP has given NGOs and decison makers,
alike, the hope that new ICT tools can be successfully used to overcome division and
build a more cohesive community. At the same time, PbP has identified a number of
important lessons learned with regard to future eParticipation initiatives at the EU level.
In so doing, it is safe to say that PbP has paid a cautionary warning to those who would
use the mis-steps of earlier eParticipation projects to halt further piloting. At the same
time, the project provides clear inspiration to those who continue to believe that ICT will
dramatically alter the course of democratic engagement - whether we like it or not.
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Abstract: PERIKLIS is a Greek National project for the development of an
innovative e-Government platform for public services, using mobile and social
network technologies. PERIKLIS consists of a content management system for
publishing, editing and modifying content in both desktop and mobile and a
middleware framework containing core functionalities and intelligence. The main
services of the platform include: identity management, social relations analysis,
degree of reliability calculation, interoperability with various social networking
sites and e-Government services and provision of geo-located services. PERIKLIS
e-government platform will be evaluated in two major national pilots. This work
presents the core modules and system architecture plus their innovative research
solutions for its construction and implementation.

1 Introduction
One of the main obstacles that may hinder the success of e-Government is the very low
level of citizens’ participation. Until now, most public services using electronic
governance as a means of gathering public opinion and encourage participation in
political issues, interact with a limited subset of the population; usually people who have
the motivation and technological skills.
To encourage participation in public issues from a wider number of citizens, eGovernment services should use innovative and widely used means to interact with the
public. Indeed, citizens are more likely to want to interact online with government, by
using technologies which they are accustomed to use in other aspects of their lives. For
example, social networks during the last few years have dramatically increased their
popularity, attracting a large number of users, who spend a significant amount of their
time each day, in one of the leading social networking services (e.g., Facebook, Twitter).
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In addition, one of the most difficult challenges for the e-Government services is how to
deal with those people who do not want or cannot connect to the Internet. Today, mobile
phone usage is widespread. Although mobile phones are used primarily for making
phone calls and sending text messages, they also have personal computer functions that
offer a way to interact with online public services. So the next logical step is the
realization of the idea of a mobile government open to all and allowing citizens and
public agencies to interact through the web, using mobile devices, barcodes sent as
pictures, text messages and many other simple but powerful mechanisms.
PERIKLIS is a Greek National projects, funded from EU and Hellenic Government from
ESPA funding scheme1, whose goal is to improve quality of life in the urban
environment by increasing opportunities for interaction between citizens and between
citizens and public services, through the use of mobile and social network technologies.
In this way the goals of open government and transparency are achieved. The core
services of the platform will allow users to interact with contacts from existing online
communities such as social networks, and to enter and retrieve information from their
mobile device (phone, tablet, etc.), while moving into the city and taking into account
the current location. PERIKLIS will be evaluated in two use cases. The project results
are expected to improve the way public services can "hear and be heard by the people".
The remainder is as follows: In Section 2 we report on previous work. Section 3 presents
PERIKLIS platform architecture. In Section 4 we elaborate on PERIKLIS intelligent
services and the various research, algorithmic and technological challenges. We also
present the uses cases considered in Section 5. Finally, Section 6 concludes this paper.

2 Previous Work
Following the rapid growth of social networking, a number of e-government platforms
and initiatives have emerged trying to take advantage of the popularity of virtual
communities for government purposes. An indicative list of such initiatives includes the
following: the official site of the UK Prime Minister’s Office 2, the Scottish Parliament
ePetition platform3, BBC Action Network, Debatepedia4, e-Consultation5, EPA.net6,
East Palo Alto Community Network7, eDemocracy online forums 0, Estonian state portal
“Today I Decide” 0.
While many of these initiatives have to some extent been successful in engaging communities in political discussions and exchange of ideas they have in their majority failed
to meet with the requirements of the government agencies that employed them 0 0, for a
number of reasons. Firstly, these e-Government tools are predominantly applied using
their own portals and these are partly inefficient because they lack scaling 0, in the sense
that they focus on specific groups without being able to easily ex-tend them (e.g., they
http://www.espa.gr, Retrieved 2013
UK PM: http://www.number10.gov.uk/, Retrieved January 20, 2011
3
http://epetitions.scottish.parliament.uk, Retrieved Jan 20, 2011
4
http://debatepedia.com/, Retrieved January 2010
5
http://www.e-consultation.org/: Retrieved January 27, 2011
6
http://www.epa.net/, Retrieved January 2010
7
http://talklaw.co.nz/, Retrieved January 27, 2011
1

2
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focus on national level without being easily moved to international level). Secondly, by
their very nature, the government agencies have a narrow focus, both in time and
subject. They tend to focus on specific and simple topics, often aligned with the agency’s
central objective, and frequently fail to provide a holistic, long term view of an action’s
consequences. Thirdly, usually participation is restricted to specific target groups or
citizens motivated enough by the service in question, so as to invest time in participating
00. The particular service provided may lie far outside of the general interests of certain
groups of the society, such as the young or the old, people from particular regions, of
particular faiths, genders or professions. The consequence is that “social capital created
by opening up governance to community involvement tends to be concentrated in the
hands of this small group” 0. In conclusion, existing e-Government attempts to capture
the wisdom of the crowds still rely on attracting people to visit their dedicated sites
rather than trying to reach out to existing communities.

3 Architecture
The basic architecture of PERIKLIS is presented in Figure 1. PERIKLIS platform needs
to support the management of the data provided by the users. The Internet systems that
implement the procedures for managing and accessing such data are the web content management systems (CMS). PERIKLIS incorporates such a CMS for publishing, editing
and modifying content, while the basic functionalities of the platform are implemented
by middleware services. After considering a number of known CMS (WordPress,
Business Catalyst/Goodbary, Joomla!, Drupal , DotNetNuke, TYPOlight, SilverStripe,
Alfresco, Concrete5, MODx), it has been decided after evaluation that PERIKLIS will
use e-Centric CMS, mainly due to the project requirements and related partners expertise
in this software framework. Two user interfaces have been designed and implemented
for desktop computers and "smart" mobile devices/phones (smartphones) respectively.

Figure 1: PERIKLIS basic architecture.

The main functionality of the PERIKLIS platform is implemented by the middleware
services. The basic middleware services respond to the actions performed by the end
user in the user interface (web interface or mobile interface), by receiving, storing and
retrieving (e.g., searching) data to and from the "data warehouse".
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Intelligent services (Identity Management Service, Data Management, User Location
Services, Grade Reliability Assessment Service) give added value to the platform. The
basic intelligent middleware services are exposed to the user interface (CMS) through a
programming interface SOAP, the PERIKLIS application programming interface (API),
which can be used independently from the remaining components of the platform.

4 Intelligent Services
Intelligent services include: i) Identity Management Service, ii) Data Management, iii)
User Location Services, iv) Grade Reliability Assessment Service. The first two services
have been implemented to a large extent while the latter two are in the design and
development phase. Additionally, Data Management and Grade Reliability Assessment
services are design and implemented in a way that permits their execution over cloud
computing infrastructures. This is more than necessary considering cases where large
amount of input data (“big data”) are provided that require the scalability of the proposed
services during their analysis. This for example can be the case when PERIKLIS will
serve all the Greece’s Municipalities.
4.1

Identity Management Service

A key challenge in the implementation of PERIKLIS is to manage the identity of the
parties involved, whether legal or natural persons. Additionally, an important criterion
for the success of the platform is the confidence end users (e.g., citizens of a society) that
will show to Information Technologies (IT). Citizens may be reluctant to express their
opinion about a topic covered (e.g., civil action), if they are unsure of their anonymity,
especially when it comes to interaction with government agencies.
Identity management refers to the use of technology to manage information about user
authentication and access control to the resources of the platform PERIKLIS.
Identity management service includes the following procedures:




user registration: This process allows the user to register on the platform.
user authentication through other social networks: The process of user
identification through other social networks allows users to enter the platform
through their account from a social networking site (e.g., Facebook, Twitter).
user authentication through government systems: This functionality aims to
authenticate users via the platform interface with government certified information
systems. Thereby ensuring the safety features as well as confidentiality, since people
can register on the platform but do not need to provide authentication credentials.
This feature is particularly important and increases the reliability of the platform
PERIKLIS reducing to the least possible existence of false or malicious users. To
realize this functionality PERIKLIS interacts, using web services (SOAP), with
services offered by the Greek E-Government Social Security Administration
(IDIKA - www.idika.gr/). The certification of users is performed using their
personal Social Security Number-SSN. The SSN is an important personal element
and all Greek citizens are required to have the time of their birth. This service takes
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as input the SSN (11 numbers) of a person and returns the data entered in the
National Register for this SSN and the SSN force.
4.2

Data Management

The data management service analyzes the large volume of data entered by users in the
CMS, producing useful analytics. This service will be useful to all users (citizens,
government employees etc), providing recommendations for users with similar interests,
for events or services related to the characteristics of users and other. The service
includes three modules: i) the aggregation unit, ii) the data processing unit and iii) the
publishing unit. The aggregation unit is responsible for the initial processing of the data
and the application of well-defined filters in them, in order to remove non-essential or
false (intentionally or not) information, as well as aggregating them to better and faster
processing them. The data processing unit gathers all the algorithms and mechanisms for
the extraction and exploitation of information. The data processing unit receives data
from the aggregation unit, which is assigned to the appropriate algorithm or/and
mechanism. The publishing unit provides the necessary mechanisms to update the
platform with the new analyzed data.
In the data processing unit PERIKLIS uses social network analysis and event detection
methodologies. The former are used in order to identify important entities (users,
departments, topics) based on the user behavior, while the latter to detect new events
based on the user posts in the PERIKLIS forums. The analysis of social networks (Social
Network Analysis - SNA) is the systematic analysis of social networks, with emphasis
on relationships between two or social entities. These networks are often represented as a
graph, where nodes are shown as points and edges as bonds.
PERIKLIS defines a set of social graphs based on public sector related entities (user,
department, topic) that capture the relationships between them, and then on these graphs
applies various centrality based metrics 0. The data processing unit produces the
following information: i) users who are the most important, ii) topics with keen interest.
Event detection methodology is based on 0 wherein signals are specified for individual
words. These signals indicate the time "performance" of a word. In its simplest form
such a word signal indicates the number of occurrences of the word in the forum posts
collected in each period. A wavelet analysis is performed in these signals for easier
processing and storage. The cross-correlations of these signals are calculated to filter not
so important words and to determine a correlation graph of word signals. New events
(groups of words that relate) are detected by suitably bisecting the created graph.
4.3

User Location Services

PERIKLIS system plans to offer the following location related services:


Users will have the option using the PERIKLIS mobile application to publish their
location information. In this way, information relating to the environment will be
captured in photos, videos, voice notes, and text notes the user is publishing. Users
through their mobile applications will also be able to choose whether to send or post
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4.4

them to the central server, how often will do this, or which other users can see the
location in which they are located.
Users with the help of GPS in their mobile devices, will be able to find other users,
who are near or events that occur around them.
Participation in PERIKLIS events (e.g. polls) is possible only to users located in a
pre-defined area. For example, if a poll is set up on a particular place (e.g. a park)
for a related purpose (e.g. reconstruction of the park), it will be possible to enable
voting permission to only those users located within the park or very close to it.
Grade Reliability Assessment Service

The viability of the platform will be achieved not only by providing citizens with
assurances that their data is safe but also by providing them with reliable and useful
information that they can rely on. It is therefore necessary to develop mechanisms to
evaluate users based on their background and behavior in the PERIKLS platform and
determine whether the information provided may contain some value for society. Thus
this service’s goal is to achieve a quality control that aims to isolate incidents of
malicious or unnecessary use of the platform and to establish its credibility. This will be
achieved by developing mechanisms that detect malware behavior patterns and assign
low degree of reliability to users who exhibit similar behaviors. Users with consistently
low reliability may accept recommendations or eventually deleted from the system. The
reliability can also be used to determine the allowable actions of a user on the platform.
For example, the manager of the platform can be configured, so that only users with a
degree of reliability and above can raise a problem report, or the employee creates a new
discussion with sensitive topics to restrict the ability to add comments on the basis of the
degree of users reliability. The reliability will also be used as a filter, when analyzing the
results and presenting them to the end user. For example, when creating a poll, the end
user may not wish to exclude the participation of unreliable users, but it is nevertheless
useful for him to filter the results based on the reliability of the participants, in order to
receive more accurate conclusions.

5 Evaluation
PERIKLIS e-government platform will be evaluated under two use cases. The use cases
titled "Citizens and Politics" and "Concerned Citizens in Action" were selected to cover
a possible wider range of functions of the platform. These use cases are highly correlated
with the daily operations of a Municipality along with the needs of the citizens for
participation. As the usage of mobile phones in Greece is quite high (1st position among
EU countries in mobile subscriptions in 2009 [Eu12]), we believe PERIKLIS will open
through its scenarios new era in use ability of ICT e-government services.
5.1

Use Case: Citizens & Politics

A government agency sets up a cooperation platform that pulls users from popular social
networking sites. In this platform users can interact with each other i.e. set up polls,
participate in forum discussions, create/sign petitions, etc. Polls and topics in forum

247

discussions can also be initiated by the government agencies that want to assess public
opinion on diverse governmental issues. The public will use this platform to receive
updates on community matters, such as upcoming elections, quality of life, etc.
A citizen may want to gather like-minded fellow citizens in taking specific actions
against a political or business decision and initiate a petition (on-the-fly). As opposed to
what is already available (e.g. http://www.petitiononline.com), the user can directly
reach interested people within the community and potentially even initiate discussion
groups. Furthermore, signers are identified through their profile in the infrastructure.
This is an advantage to the current simple e-mail implementation, which allows the same
individual to sign several times, thus rendering the petition results principally
untrustworthy. This, for instance, can even be extended by integrating a simple policy
language into the API, which allows interested parties (politicians, industry, etc.) to be
informed of the petition as soon as the amount of signatures crosses a certain threshold.
In a typical use case, a governmental body would be interested e.g., in making a living
area equally attractive to younger and elderly people – a situation that typically clashes
due to the different interests. Thanks to the PERIKLIS infrastructure, elderly and
younger people can actually discuss the issue together and provide relevant feedback in a
condensed form to the query issuer. The infrastructure will thereby take care that all
interest groups can get the information in a form appropriate to them.
The results can be analyzed on the basis of common agreements and substantial
disagreements, allowing for additional plugging in of statistical analysis filters,
visualization tools etc. allowing the query issuer to basically interactively see the results
of the poll. As the system allows for full participation of all members, the query issuer
can directly intervene in the discussion, and / or adjust the poll if the results indicate that
specific actions / directions need to be pursued further.

Figure 2: Use Cases: i) Citizens and politics, ii) Citizens in action.

5.2

Use Case: Citizens in Action

A municipality sets up a new service on the cooperation platform for citizens to send
notifications for urban problems and incidents. Notifications consist of pictures, videos,
textual or voice descriptions of the problem. The mobile cooperation platform is context
aware, which enables it to pull information on the user’s whereabouts and sending it to
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other people that have expressed interest in this specific area. Interests can be expressed
in semantically rich ways: users can subscribe to geographic areas, to events occurring in
a particular building, to specific topics that match a given ontology, to events generated
by people with similar profiles, etc. Other users receiving the notification can send their
own experience on the problem, their own comments, more photos etc.

6 Conclusions
PERIKLIS is a Greek National project, funded from EU and Hellenic Government from
ESPA funding scheme (http://www.espa.gr), whose goal is to improve quality of life in
the urban environment by increasing opportunities for interaction between citizens and
between citizens and public services, through the use of mobile and social network
technologies. PERIKLIS integrates innovative research methodologies with actual
development of a platform that handles all user and Municipalities’ interactions and the
related analytics, leading to the modernization of the public sector. In the future, we plan
to extend PERIKLIS platform, evaluating its services in the whole Greek public sector.
Ackn.: This research was co-financed by European Social Fund (ESF) and Greek national funds
through "Competitiveness and Entrepreneurship and Regions in Transition" Program of National
Strategic Reference Framework (NSRF) – National Action: “COOPERATION 2009 - Partnerships
of Production and Research Institutions in Focused Research and Technology Sectors.”
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Abstract. In the last decade, a number of e-participation experiences have been
collected based on the use of information and communication technologies
(ICT). These projects have made a contribution to the revitalisation of democracy by increasing transparency in governance and creating new political spaces
for communication and participation. Whilst different studies have evaluated
the overall success of e-participation experiences, few studies have analysed
their impact and added value. The authors of this paper stress the importance of
evaluating e-participation experiences along three factors: Efficiency (doing
things correctly); Efficacy (achieving goals) and Effectiveness (doing what is
right). A framework for evaluating these three impact values is currently being
developed. The paper at hand digs into efficacy and presents a set of attributes
and indicators for the evaluation of the efficacy of e-participation. These indicators – as part of the overall evaluation framework for efficiency, efficacy and
effectiveness – have been applied to a real-life e-participation project that utilised the cognitive democracy experience known as e-Cognocracy. This project
was implemented in the municipality of Cadrete (Zaragoza), Spain.
Keywords: E-Participation, Evaluation, Effectiveness, Efficacy, Efficiency, ECognocracy

1 Introduction
Day by day, traditional democracy finds it increasingly difficult to efficaciously react
to an environment that is more and more complex, uncertain and dynamic. The complexity of the societal problems that arise requires more participative public management that is able to make use of the creative potential and talent of the citizenry. Unfortunately, it seems that the citizenry often ignores their rights and responsibilities
concerning the real values and outcomes of democracy and collective decisionmaking. If the accepted representative democratic system (the foundation of western
society) is to be rescued, the starting point must be the recognition of its importance.
As Barber argued in 1984, the excesses of neo-liberalism have undermined modern
democratic institutions, brought about societal crises and generated reticence among
citizens with regards to voting and civic engagement [Ba84]. If we add privatisation,
outsourcing and the continuing downsizing of public institutions, it is not difficult to
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understand the high degree of alienation felt by the general public. E-participation
may be one of the possible solutions to counteract this increasing antipathy to formal
politics.
Macintosh defined e-participation as “the use of ICTs to broaden and deepen the political participation of citizens, so they can connect with each other and with their
elected representatives” [Ma04]. This concept includes the citizens and all the actors
involved in the processes of public decision-making and policy modelling; eparticipation can therefore be seen as part of electronic democracy [Cl03].
In the last decade, a number of e-participation experiences have taken place and many
of them have made extensive use of ICTs (some examples and descriptions of eparticipation experiences can be found in [PK08] [PTK10] [Ro03]). Many of these
projects have made a contribution to the revitalisation of democracy by increasing
transparency in governance and creating new political spaces for communication and
participation.
New models of participation are now required and they must be able to use the potential of the Knowledge Society and respond to the new challenges (transparency, participation, control etc.) and needs that it generates [Mo06] by utilising the potential of
citizens to resolve highly complex problems. The evaluation of e-participation experiences should consider the three factors contemplated by systems analysis [Mo03]:
Efficiency (doing things correctly); Efficacy (achieving goals) and Effectiveness (doing what is right). This article deals with Efficacy - the achievement of goals for the
criteria used in the resolution of the problem. It presents a set of attributes and indicators for evaluating efficacy in e-participation projects. The concept is applied to a
real-life experience of e-participation, based on the cognitive democracy known as eCognocracy [Mo03] [Mo06], implemented in the municipality of Cadrete (Zaragoza),
Spain. The structure of the paper is as follows: Section 2 describes the background to
the evaluation of e-participation experiences; Section 3 introduces indicators and
attributes for evaluating the efficacy of these projects as part of the overall framework; Section 4 details the evaluation of efficacy in a real-life experience of eparticipation, based on e-Cognocracy; Section 5 presents the conclusions of the work
and offers some possibilities for future research.

2 Background
The term e-participation comprises two components: the ‘e’ refers to the electronic
nature of the concept, that is to say, the use of ICTs as a communication tool. ‘Participation’, in this context, refers to the actions of citizens taking part in political decision
making and dialogue. The appellation further encompasses the fact that eparticipation experiences are aimed at achieving goals, i.e. having an impact on political decision-making and democracy. Therefore, the evaluation of an e-participation
project must consider the three aforementioned elements or criteria: 1) ICTs (the ‘e’);
2) the engagement associated with ‘participation’ and 3) The mission or goal of the
process of e-participation.
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With regards to ICTs (the ‘e’), many published articles deal with the evaluation of
information systems (information technology), which all look into user acceptance of
technology (TAM) [CK06], perceived ease of use, perceived usefulness of technology
(TAUT and UTAUT, e.g. [CK06], [DM92], [DM03], [VMD03]) or the diffusion of
technology [Ro03]. Only a few articles have so far considered the evaluation of models of citizen participation through ICTs (e.g. [PTK10], [Ro03], [YP10]). Since the
2006 European Commission launch, a number of evaluation methods have been proposed ([MW08], [AW09], [WB13]) for the evaluation of efficiency, effectiveness,
transparency and participation; most of them are aimed at the evaluation of the tools
and technologies of the e-participation experiences and only a few have analysed
policy making and policy support.
There are still no specific theoretical models or indicators that allow the analysis and
measurement of the integral evaluation of systems of citizen participation whilst simultaneously considering effectiveness, efficacy and efficiency.
The academic literature on e-participation is growing and includes a number of papers
that discuss methodological frameworks for evaluation as tools for improving the
systems and their accountability ([AW09], [PK08], [PTK10]). When an experience or
project is financed by public funds, evaluation should be obligatory. Nevertheless,
although the importance of rigorous evaluation of e-participation projects is recognized, there is little evidence of the use of evaluation methodologies in practice. In
2003, the OECD team responsible for citizen engagement commissioned a study into
the potential of ICTs to support citizen engagement in policy-making. The report
stated that a major challenge was: “Evaluating e-Participation: making sense of what
has, or has not, been achieved; understanding how to assess the benefits and the impacts of applying technology to the democratic decision-making processes” [Ma04].
Some researchers have discussed the need for a multi-method approach to egovernment research, arguing that e-government is a complex social phenomenon that
can greatly benefit from the use of multiple disciplines [GP06]. The case for such an
approach to e-participation evaluation is even stronger. Based on previous work
[WM03], the authors of this paper believe that in order to evaluate the effectiveness of
e-participation in engaging a wide audience and in informing and influencing the
policy process, an analytical framework has to be developed that takes into account
three dimensions: the evaluation criteria; the analysis methods available; and the actors involved.
In current research, we are building up an evaluation framework that embarks on
these three dimensions for evaluating effectiveness, efficacy and effectiveness of eparticipation endeavors. As the evaluation of any system should consider three areas
commonly used in business planning (strategic, tactical and operational), MorenoJiménez developed his EF3 approach which contemplates [Mo97], [Mo06]:
(i)
the Effectiveness associated with strategic planning or long-term behaviour.
It is understood as the identification of the criteria relevant to the resolution
of a problem (doing what is right).
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(ii)
(iii)

the Efficacy associated with tactical planning or medium-term behaviour. It
is defined as achieving the goals that are fixed by means of setting the objectives.
the Efficiency associated with operational planning or short-term behaviour.
It is achieved through the best possible assignation of public resources (doing things correctly)

This approach is utilised for the evaluation of citizen participation experiences and
projects, particularly those that involve the e-cognocracy model. A framework for
analysing the effectiveness of e-governance in the knowledge society has already
been developed and published [reference omitted for anonymity purposes] and the
logical next step is to focus on Efficacy: the achievement of goals set for the criteria
selected for achieving the objectives of the e-participation projects. In the subsequent
sections, we will therefore focus on the evaluation of efficacy.

3 The evaluation of Efficacy
There have been many studies on the evaluation of e-participation experiences, but
most of them are based on the analysis of Effectiveness or Efficiency (e.g. [AW09],
[FR05], [MW08], [Oe05], [Ro03], [WM03]). In these cases, the notion of ‘effectiveness’ represents the same ideas as the concept of ‘efficacy’, as defined by the authors
of this current work; the previously published literature regards ‘effectiveness’ as the
achievement of goals (the definition of efficacy, as employed in this paper).
The evaluation of the efficacy of e-participation experiences uses an original framework composed of a group of attributes (Table 1) which evaluate the three elements
or criteria of e-participation: i) ICTs (the ‘e’); ii) Engagement (‘participation’); iii)
The mission (the main goal). The attributes that measure the first component (‘e’) are
those used by Delone & MacLean in their ‘Information System Success’ model as a
conceptual framework for measuring the complex dependent variable in research on
information technology systems. These authors contemplate three dimensions of quality that must be separately measured [DM03]: i) Information Quality; ii) System
Quality; iii) Service Quality.
The following attributes are proposed for the measurement of ‘participation’ (engagement): i) Motivation; ii) Information; iii) Communication; iv) Transparency –
with regards to the platform, the information and the global process; and v) Quality or
satisfaction.
The individual study of the efficacy of the ICTs or the analysis of participation alone
would offer a limited viewpoint of the efficacy of e-participation processes. In this
proposal, both aforementioned concepts are measured in relation to achieving the
goal: the mission of the e-participation experience. The efficacy of the mission should
be explicitly evaluated in consideration of the aims of each project.
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Table 1. Criteria and attributes for the evaluation of efficacy
EVALUATION OF EFFICACY
E- (ICTs used):
Information Quality
System Quality
Service Quality

CRITERIA & ATTRIBUTES
PARTICIPATION
MISSION
(Engagement):
Motivation
It depends on each experience of e-participation
Information
Communication
Transparency
Quality

4 Case Study: the Evaluation of Efficacy
The framework described in Section 3 was applied to a real-life experience of eparticipation, based on the cognitive democracy known as e-Cognocracy [Mo03]
[Mo06] and implemented in the municipality of Cadrete (Zaragoza). In April 2010,
the Cadrete Municipal Council, in collaboration with the Zaragoza University Multicriteria Decision Making Research Group, agreed on a citizen participation project
aimed at giving the residents of the municipality a voice in public policy decisions.
The issue in question was the design of cultural and sporting policies. There was one
main objective for the research group (the validation of the methodological and technological tools) and three objectives for the City Council: (i) that decisions on the
budget assigned to the aforementioned policies would be conjointly made by the politicians and the citizenry; (ii) that citizens would be encouraged to involve themselves
in the debate and take part in the decision making process; and iii) that the arguments
that supported the decisions would be publicly disseminated.
In order to avoid confrontation between the political parties and allegations that the
project was being used by the council leaders for electoral purposes, a rather noncontroversial, somewhat uninspiring issue was selected. The main mission of the experience was to validate the tools and technologies used and the learning process of
the citizens and politicians (the University research group objective), the three City
Council objectives were considered as secondary.
Before an evaluation takes place, the main mission must be defined. The attributes
used for the evaluation of the Cadrete mission were: the voting system; the discussion
system; surfing; anonymity; and learning (see Table 2). The indicators were not available when the Cadrete experience was undertaken in April 2010. At the conclusion of
the experience, participants were asked to complete a questionnaire and, based on the
proposed framework an attempt has been made to evaluate the attributes from the
items used in the questionnaire. The measurement scale of the questionnaire was from
0 to 10 (0 = total disagreement, 10 = total agreement). There were 51 questions
grouped in 7 sections: (i) The System of Citizen Participation; (ii) The Creation of a
Better Society; (iii) Motivation; (iv) Evaluation of the Technological Support and
Applications; (v) Evaluation of the Information; (vi) Evaluation of the Support Personnel and (vii) Overall Evaluation.
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The indicators that measure the attributes of the first component (‘e’) are: Information
Quality valued according to whether the citizens felt that the provided information
was appropriate. System Quality was assessed with satisfaction of the citizens in the
design of informatics application and finally, Service Quality also was measured with
the satisfaction, but in this case in the informatics application used (see table 2).
For the measurement of ‘participation’ (engagement), the indicators proposed have
been: in the case of Motivation is taking into account the opportunity to manifest the
citizens’ opinions. In Information if it was easy to understand, in Communication the
percentage of people who participated in the Forum, and finally, Transparency and
Quality were measured with the satisfaction of the citizens who participated in the
real experience (see table 2).
As previously mentioned, it is necessary to set a goal to be achieved. In this case
study, the goal was to achieve 5 points in all indicators except ‘communication’
where the goal was that at least 5% of those implicated in the experience (the voters)
would contribute to the discussion stage by making a message and that at least 10%
would make a comment in relation to the messages. With regards to non-voting participants (people not registered to vote) the goal was set at 10%.
Table 2. Criteria, attributes and indicators for the evaluation of efficacy, as applied to the eparticipation experience in Cadrete, Zaragoza (Spain)
EVALUATION OF EFFICACY
ATTRIBUTES
E- (ICTs used):
Information Quality
System Quality
Service Quality
PARTICIPATION
(Engagement):
Motivation
Information

INDICATORS

CADRETE'S VALUE GOAL TO ACHIEVE ACHIEVED SCORE

It has been appropriated
In general, I am satisfied with the design of informatics application
In general, I am satisfied with the informatics application used

Score in the survey
Score in the survey
Score in the survey

5 points
5 points
5 points

6,77 points
5,95 points
6,05 points

I consider it is a good opportunity to manifest my opinion
It has been easy to understand

Score in the survey
Score in the survey

Communication

Percentage of people who participated in the Discussion Forum

Discussion Forum

Transparency
Quality
MISSION
System Votation
System Discussion
Surfing
Anonymity
Learning

In general, I am satisfied with the proportionate information
I feel satisfied with my participation in this experience

Score in the survey
Score in the survey

5 points
5 points
5%
10%
10%
5 points
5 points

8,05 points
6,82 points
9% (20 messages)
12 %(131 comments)
18% (24 messages)
6,91 points
8,59 points

It has been ease to use
It has been appropriated
It has been easy to surf the Internet
I consider that the process was anonymous
I have learnt a lot from this experience

Score in the survey
Score in the survey
Score in the survey
Score in the survey
Score in the survey

5 points
5 points
5 points
5 points
5 points

5,82 pionts
5,14 points
5,68 points
6,55 points
7,14 points

The Cadrete e-participation project can be classified as efficacious as all items
achieved the goal of 5 points and in the case of the attribute ‘Communication’, 9% of
the voters emitted a message, 12% made comments and 18% of non-voters participated in the discussion.

5 Conclusions and future research
The traditional democratic system finds it difficult to appropriately react in the
context of a dynamic, complex and uncertain environment. There have been many eparticipation projects that have taken place in the recent past and a number of them
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have taken advantage of the potential of information technology and communications
(ICT). Citizens are demanding more open and receptive governments that are
prepared to listen, to share and to co-decide. The e-participation experiences have
contributed to the creation of new political spaces for communication and participation and to the revitalization of democracy.
In the search for an appropriate response to the needs of democracy in the epoch of
the Knowledge Society, new models of participation are being advanced; the
evaluation of these models needs to be analyzed by taking into account their
effectiveness, efficacy and efficiency (EF3).
When a project is financed by public funds, the evaluation should be obligatory.
However, although the importance of rigorous evaluation of e-participation projects is
recognised, there is little evidence of such evaluation approaches being used in practice.
The evaluation of the efficacy of e-participation experiences can be undertaken by
means of a framework composed of a group of attributes, which evaluate the three
elements or criteria of e-participation: i) ICTs (‘e’); ii) Engagement (‘participation’);
iii) The mission (main goal). This framework was applied to a real-life experience of
e-participation in the municipality of Cadrete (Zaragoza). The results showed that the
project was efficacious as all items achieved the goal of scoring 5 points and in the
case of ‘Communication’, 9% of the voters emitted a message, 12% made comments
and 18% of non-voters participated in the discussion (all of them achieved the goal of
5%, 10% and 10% respectively).
In the near future, the authors aim to develop the attributes and indicators for the
evaluation of efficiency in order to complete the overall evaluation framework along
the three concepts contemplated in the analysis of systems behaviour (efficiency,
efficacy and effectiveness). This Analytic Network Process will allow the incorporation of their interdependencies from the perspective of a holistic vision of reality.
Moreover, in next works, it will be compared the results of this project (Cadrete,
Spain) with other e-participation projects.
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Abstract: The rapid development of e-Participation research in the last decade has
resulted in fragmented, loosely related e-Participation models. In our previous
work we established a comprehensive Integrative Framework combining existing
models. In this paper we move further and conceptualize the elements strictly
related to socio-technical aspects of e-Participation by constructing a formal
ontology for e-Participation. The innovative model proposed addresses the duality
of e-Participation by considering simultaneous government-led, top-down eParticipation, together with citizen-led, social media based e-Participation.
Following the Thalheim’s Construction Workflow we develop a semantic model to
support citizens-led, social media-based e-Participation

1 Motivation
The availability of theoretically grounded, formal models for online political deliberation
occurring on social media is a necessary step towards harnessing the duality of eParticipation[MCS09].

2 Approach
Our Semantic model for e-Participation is based on the Integrative e-Participation
Framework presented in [PB13]. Our approach for developing the ontology follows the
Conceptual Model Construction Workflow with Quality Assurance by Thalheim [Th11].
We started with derivation of application domain fundamental goals and objectives
based on the Integrative Framework. From the questions we elicited application domain
entities and derive relevant properties. We define quality criteria and developed a model
in an iterative way with proper evaluation and analysis. Following the derivation of
implementation objectives stage we extended the SIOC1 ontology with a dedicated
Argumentation Module as a base for the semantic e-Participation model on which we
have mapped the principal entities derived from the Integrative e-Participation
Framework. The resulting implementation of the semantic model for e-Participation
1

http://www.w3.org/Submission/sioc-spec/
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includes and extends the SIOC Argumentation Module [LB+08] with essential classes
and properties referring in particular to deliberation objectives, communication types and
e-Participation process discrete metrics. The model is being deployed on an eParticipation platform to investigate its adequacy2.

3 The model
E-PART
SIOC

ARG

Figure 1: Semantic model for e-Participation
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According to the WHO, about 1 billion people worldwide are disabled. There is no doubt
that low access barriers and high usability of eGovernment solutions are essential for the
social inclusion of these people. Accordingly there is a long research track concerning
usability investigations for disabled persons. However, almost all studies have conducted
subjective measurement methods such as observations and questionnaires. In this poster I
sketch an approach using electroencephalogram (EEG), electrodermal-activity (EDA) and
eye-tracking data representing objective psychophysiological measures in order to study
the user–eGovernment solution interactions (ﬁg. 1).
Mental workload indicator
Stress indicator
EEG:

Mental workload indicator

Eye-Tracking:
· Pupillary response
· Eye movements and
fixations

· Brain activity
· Spectral mapping

User

Government units
eGovernment
Solution
EDA: Stress indicator
· Tonic skin conductance
· Skin conductance response

Figure 1: Laboratory setting to analyze the user–eGovernment solution interaction

Following the fundamental investigations of Kahneman and colleagues [KB66, BW78],
the amount of a user’s mental workload clearly corresponds to pupillary dilation. In addition, eye movements also indicate a user’s mental workload level: Since long eye ﬁxations
(>500 msec) indicate a deeper cognitive processing, mental workload is clearly positively
correlated with the frequency of long ﬁxations but negatively correlated with the saccade
speed, e.g. [Ray98]. I successfully replicated the studies of Kahneman and colleagues
[KB66, BW78, Ray98], but with modern eye-tracking technology using the binocular double Eyegaze EdgeTM System eye-tracker (ﬁg. 1).
To analyze the brain activity EEG signals are captured using the 14 point Emotiv neuroheadset system. Based on spectral analyses (fourier transformation) I derived both mental
workload as well as stress indicators from the EEG spectrum, e.g. [RC85].
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In order to capture objective stress indicators [Bou12], I use the MentalBioScreen K3
device, which traces participants’ EDA value every second. Therefore, two sensors (ECG
electrodes) are applied to the non-dominant hand of the participant and in this way I can
successfully capture typical stress-related events (ﬁgure 2).

Figure 2: Skin conductance response as stress indicator

In all pretests we could successfully replicate task-evoked mental workload and stress
reactions indicated by the objective psychophysiological measures from EEG, EDA and
eye-tracking data [Bue13, EMB12]. Based on these pretests, in the future I aim to conduct
a large study within the laboratory experiment as sketched in ﬁgure 1 to analyze the user–
eGovernment solution interaction of disabled people.
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Abstract: This paper illustrates the development of an e-government solution for
an application of a single-sign-on technology without the use of the SAML V2.0
protocol. We were confronted with the task of creating and implementing this kind
of secure system, running on myHelp.gv.at, which is one of the Austrian eGovernment Portals. The solution – or as we call it ‘proxy authenticator’ – enables
us to omit any alterations to existing protocol structures or to amend the software
architecture for all Austrian e-government applications.

1 Introduction
In recent years, the use of Information and Communication Technology (ICT) in
administrative procedures (e-government) has gained much attention in efforts to
modernise government in the European Union. Within the framework of the STORK1
[S013] EU project an electronic e-delivery service has been implemented for the
Austrian e-government.
This paper describes the Austrian SSO solution for authentification against e-delivery
services (proxy authenticator). For security purposes it does not store the private key in
the citizen´s client browser but in a trusted centralised authority service, called myHelp.

2 Architecture of the Proxy Authenticator
The solution of a signature based proxy authenticator for e-government services requires
user friendliness, a strong secure architecture and compliance with Austrian Law (§35
ZustG) [AG82]. SAML V 2.0 conflicts with the law concerning identification and
authentication has to be done using the Austrian citizen card or by a special agreement
using a secure technology called “automated triggered signature”.
The architecture can be divided into three domains: citizen (Private User Domain),
provider (myHelp Domain) and e-delivery services (Service Domain). These three
domains are displayed in figure 1.
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From the citizens’ perspective the user logs into a e-delivery service where she/he
generates a certificate and private key, which enables them to download documents from
the service. The certificate and private key are uploaded into myHelp portal. The citizen
can register multiple different e-delivery services. Afterwards one can use help.gv.at as a
single sign on portal and gain access to all registered e-delivery services. After the
authentication using the citizen card and an additional automatic login into the e-delivery
service, the service will be passed on and executed without any user interaction. There is
no legal relationship between the two – whereas the myHelp portal functions as a proxy
service, the e-delivery service operates as an e-government service that transfers
documents between citizens and government administration.

Figure 1: Proxy Authenticator Architecture
The myHelp Domain includes myHelp, a/the proxy authenticator and the key share
holders. Between these components and the other domains only SSL connections are
implemented. The private key is distributed amongst the key share holders, each of
whom allocates a share of the key (e.g. by using cryptogaphical concept of Shamir´s
Secret Sharing [S79]). Only the proxy authenticator can reconstruct the key to encrypt
and decrypt the uploaded certificate and private key of the citizen.

3 Conclusion
This solution fullfills the security requirments, saves time, effort, and costs, by
connecting all required e-government services into an existing e-governemnt portal
through the proxy authenticator without changing any source codes.
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Abstract: With more than 1,400,000 returned questionaires, Self Evaluation In
Schools (SEIS) is the largest feedback management project for German schools
including more than 5,700 institutions. The individual software is a full-hybrid
system enabling online, paper and mixed evaluations. It delivers various reports,
time series and other products enabling to improve the internal quality
management. The project has been started in 2004 by the Bertelsmann Stiftung,
2008 taken over by a public consortium, from 08/2013 to be continued seperately
by several federal states.

1 Introduction
SEIS has been started in 2004 by the Bertelsmann Stiftung, since 2008 the project was
hosted by a consortium of seven federal states, the German schools abroad and the
German-speaking Community in Belgium. From August 2013 on, each of the project
partners will host the system individually for itself, as no basis for prolonging the state
contract has been found up to now. The project is a prominent example for change
management and public-private-partnerships in the field of e-government.

2 The project
The system comprises the feedback of different persepctives, usually at least students,
teachers and parents are interviewed. Additional items for interviewing the non-teaching
staff (as secretary, caretaker) and in case of a vocational school also the practical trainers
are included. The items are translated in ten languages including English, French,
Turkish, Russian, Bosnian, Spanisch, Portuguese, Italian, Greek and Polish. Assistance
for Arabic speeking parents is given.
Recent upgrades of the item sets now includes the up-to-date topic of inclusion, been
brought up as a consequence of the UN Convention on the Rights of Persons with
Disabilities demanding to ensure an inclusive education system at all levels. As second
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topic, questions of full-time schooling now can also be covered. This includes on the one
hand side additional questions covering the relevant needs, on the other hand side the
technical framework to contrast the results of part-time with full-time students and
parents, finally introducing the staff for afternoon courses as new perspective.
With a fiscal view, SEIS is an example, how a close cooperation between several federal
states can reduce costs by using the economies of scale. A public consortium has been
brought up in order to operate an office, give support to the customers and to maintain
the system. The federal state of lower saxony acts as administrative and fiscal host for
the project. The other project partners reimburse their part of the costs and govern the
strategic adjustment on a regular basis.

3 Lessons learned
Meanwhile, the question of self evaluation has lost the political priority it has had some
years ago. This resulted in difficulties of bringing the consortium together for another
five years, bridging different political constellations within the federal states. Finally,
from August 2013 on, every project partner will continue the work on his own. This will
make it impossible to continue the high standard of qualified support for the customers
and increase the costs. Moreover the large data pool covering different school forms in
many regions of Germany will break up.
The project has shown, that feedback management is an important module of quality
management in education. As education is usually one of the largest public budgets,
controlling of this budget should be of major interest. Technically it has shown, that a
full-hybrid system is still necessary to do so, as online interviews of parents resulted in
break-down of the returns from around 85 % to 45 %, decreasing the reliability of the
data. Feedback management should always be able to address all relevant segments of
customers, so the parents should not be locked out.
The trend in other sectors advices to enhance the system in order to integrate
multidimensional data in order to improve the analytical value. As the consortium can
not carry out this task any more, a more flexible approach should be used, integrating the
standard software already in use of the administrative bodies. Efforts for automated
document solutions and feedback management within the federal authorities should be
brought together in order to reduce costs and improve quality.
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Abstract. The panel will address the implications and the challenges for the
design, implementation, and deployment of eParticipation systems and online
environments that are appropriate to the current socio-political context.
Keywords:, e-participation, e-democracy, online
intelligence, grassroots movements, social innovation

deliberation,

civic

The economic crisis in Europe and worldwide, calls for a stronger involvement of
people in public affairs. The Spanish Indignados who demand "Democracia Real Ya!"
(Real Democracy Right Now!), the Occupy Movement, the political demands in Italy,
Greece, India, Brazil, the Middle East and elsewhere, call for more citizen
participation in public decisions. This has many implications for the design,
implementation, and deployment of eParticipation systems and online environments.
These are socio-technological systems and therefore shouldn’t be defined or governed
solely via technical decisions. They are intended to empower people, communities,
and governments as well towards new forms of civic collaboration and to explore new
forms of democracy at the same time. The complexity and urgency of the challenges
now facing societies around the world stresses our current systems and compels us to
think creatively as well as practically. The development of equitable and effective
eParticipation systems will require social as well as technological innovation. They
represent important potential foundation for the civic intelligence [Sc01] that our
historical circumstances demand.
The Internet developed as a worldwide platform for sharing and organizing
knowledge and, hence, provides a potentially rich platform for the cultivation and
exercise of civic intelligence. Recently, social media was used as a key tool for
enabling citizen protests and opposition to non democratic governments empowering
and extending the networks of social relationships a society consists of. Castells
[Ca12] claims: “It was in the connection between social networks on the Internet and
social networks in people lives where the protest was forged. […] Thus, the
precondition for the revolts was the existence of an internet culture, made up of
bloggers, social networks and cyberactivism.” However, there is no evidence, and it is
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hard to believe that current social media, owned by private companies driven by
business goals, can provide by themselves the support that is necessary to let these
social innovators meet and renew “their” governments, when democratic elections
take place. e-participation and e-democracy are research fields that are directly
challenged to acknowledge these demands; the need for systems that support
inclusive, distributed and democratic forms of deliberation and decision-making, both
online and offline, emerges as a crucial issue. Researchers and developers within
these fields hold a social responsibility within this complex and challenging scenario.
While the developers of eParticipation systems might not be directly affected by the
state of society, the viability of the systems they develop will ultimately depend on
the factors such as those discussed above. Hence, the developers must be at least
indirectly involved in the defining the requirements that are outside the system itself,
and must be aware of the impact of their design choices [De12]. While the need for
specialists (including system and software designers) still exists, the conversations
and other connections with the variety of actual and potential stakeholders and users
must be respectful, rich, responsive, and mutually informative.
In the panel we will:
• explore external factors – generally varying from situation to situation – that
need to be considered in the design of eParticipation systems;
• explore responsibilities and roles of the various social actors;
• explore factors that impinge on the social effectivity of the systems;
• explore mechanisms for addressing shortcomings;
• provide evidence that the development and/or adoption of adequate software
tools and environments has impact on the democratic processes.
Hopefully, the panel will collect, discuss and prioritize possible recommendations for
participative design processes and other interventions, through a process which in
itself describes (and calls for) deliberative / participative systems.
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Abstract: Information infrastructures and the large amounts of data that are
accessible through them offer tremendous potential for innovation. In this
workshop, we present and discuss two examples of such high-impact innovations:
an open data e-infrastructure and government re-use of a business information
infrastructure. Both offer possibilities for innovations in the public sector. The
workshop covers both the infrastructures themselves and their challenges.

Information infrastructures are open, heterogeneous, evolving and IT facilitated sociotechnical systems that are shared between multiple actors [HL10]. They include the
information technology (IT) and organisational structures and networks, and the
facilities and services based thereon that actors, society and economies need in order to
function [TLS10]. These information infrastructures impact and even reshape the
organisations and their services, also in the public sector [JCG09]. Information
infrastructures and the large amounts of data that are accessible through them offer
tremendous potential for innovation in the publicsector.
This workshop covers the impact of open information infrastructures on enabling
innovations. It does so by discussing practical implementations and innovation projects,
and the consequences thereof for government organisations and their relationships with
citizens and businesses. Through sharing knowledge and experiences gained from
multiple perspectives and backgrounds, the workshop aims to both widen and deepen the
understanding of the participants on the opportunities and challenges of open
information infrastructures as an enabler for innovations of the public sector.
Two specific information infrastructure developments are presented to and discussed
with the participants:
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•

An OPEN DATA infrastructure for opening government information to citizens,
researchers, civil servants and other stakeholders. Open data have been recognized
as a way to advance citizen engagement, increase economic welfare and improve
governmental decision-making [JCZ12]. However, existing open data
infrastructures are not sufficiently supporting the reuse of open data and users are
barely able to exploit the full potential of open data. The aim of this part of the
workshop is 1) to describe and discuss mechanisms for developing a more open
government by using open data and 2) to present an open data infrastructure that
incorporates several of these mechanisms and that could contribute to the
development of a more open government. The presentation focuses on features and
functionalities of the open data infrastructure and a live demonstration. Participants
can learn how they can use this infrastructure, for example, for their own research.

•

The RE-USE OF DATA in global business information infrastructures for
government supervision and control purposes. In the domain of global supply
chains, innovations are currently undertaken to enhance data sharing and the timely
availability of accurate data in global trade networks. This concerns business
information infrastructures, but given the strong role of regulation and compliance
(e.g. tax, security) this also requires intensive information exchange with, among
others, customs authorities. In this part of the workshop, we discuss how
governments can be involved in business innovations and re-use the information that
comes from that to more effectively and efficiently perform supervision and control
tasks. We primarily focus on the governance of such public-private information
infrastructures, and the role that government organisations should play in it.
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Abstract: The field of policy-making is changing driven by developments like
open data, computational methods for processing data, opining mining, all
combined with public engagement, social media and participatory tools. To take
advantage of these development in the digital world new approaches, concepts,
instruments and methods are needed which are able to deal with societal and
computational complexity. This requires the knowledge traditionally find in
different disciplines including public administration, policy analyses, information
systems, complex systems and computer science. The aim of the workshop is to
bring together researchers from various disciplines within a single workshop. This
workshop will serve as a platform for exchanging ideas and initiating
collaborations.

The field of policy-making and public administration is changing, whereas at the same
time the complexity this field has to deal with is immense. There are a number of
developments that influence the traditional way of policy-making including social media
as a means to interact with the public [BJH12], blogs [CM08], open data [JCZ12],
freedom of information [Bu11], the wisdom of the crowds [Su04]. All these
developments can be used for enhancing citizens engagements and to involve citizens
better in the policy-making process.
Efforts to design public policies are confronted with highly complex situations in which
a large number of potentially relevant factors need to be considered, outcomes are
uncertain and conditions are changing rapidly. Utilizing computational methods and
utilizing different simulation and modelling methods is often key [KZ]. This new field
has various names, including e-policy-making, computational intelligence, digital
sciences and policy informatics. Essential to these new fields are the following aspects.


Recognize the vast amount of complexity and uncertainty: the necessity to consider
the complexity of policy process, the stakeholders involved and instruments used
and inherent unpredictability.



Recognize of being part of an ecosystems: an increasingly diverse stakeholder
invovlement and iteratively developed of policies which mutually influence each
other results in the the necessity to view policy-making processes as part of an
ecology.
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Recognizing the variety of sources and the need to orchestrate the policy process.
Policy making is not the domains of experts anymore, governments should have the
capabilities to orchestrate the process and involve others. Furthermore all kind of
data needs to be used as an input.



Recognizing the interwovenness of technology throughout the whole policy-making
cycle. Representing and modelling policy-problems using new computational
methods by blending of all kind of different policy-making models.

The essence of dealing with these challenges is that multiple disciplines are needed.
Participants of this workshop will discuss the advances in complexity theory, new
models and tools and the applications of the methods of complexity research in policy,
governance, decision-making, and public management.
Acknowledgement: This workshop is organised by the eGovPoliNet project, which is co-funded
under the 7th Framework Programme of the European Commission. The aims of the porject are to
build a global multidisciplinary digital governance and policy modelling research and practice
community.
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Abstract: Over the years, the academic domain of electronic government research
(EGR) has developed its own core of journals, which cover the various aspects and
areas of interest in EGR. While some journals apply a policy or an administrative
perspective, others emphasize the information or information-systems perspective.
The workshop is meant to help prospective authors understand and meet the
expectations of the respective target audiences of EGR journals as well as the
editorial policies of leading journals in the domain.
Target Group: very broad, for example, all prospective authors of academic EGR
papers.

1 Overview
The workshop will introduce various journals, which play a role in the study domain of
electronic government (EGR). In recent years a number of journals have been assessed
as core journals in EGR including Elsevier’s Government Information Quarterly (GIQ),
IOS Press’ Information Polity (IP), IGI Global’s International Journal of Electronic
Government Research (IJEGR), Emerald’s Transforming Government: People, Process,
Policy (TGPPP), and ACI’s Electronic Journal of Electronic Government (ECEG). The
editors in attendance will outline these journals’ editorial policies and introduce the
readerships’ expectations.

2 Journal Standings and Rankings
As soon as an academic study domain has settled on a set of publication outlets, the
questions becomes, “where shall a scholar in that domain publish her or his work?”
While some decisions can be made based on topical orientation (for example, emphases
on policy, technology, organization, etc), others might consider tenure and promotion
aspects in their outlet selection. With the ascent of core journals in the EGR domain,
those outlets now play an increasingly more important role in tenure and promotion
cases. The workshop will also address the issues of journal evaluation, rankings, and
topical orientation from the perspective of tenure and promotion.
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3 Non-core Outlets in EGR
While in the early years journals of other fields were used to publish EGR studies, the
need for using these outlets has diminished. Nevertheless some non-core journals still
maintain some focus on EGR, although with little emphasis. The non-core journals and
their role will also be discussed in this workshop.

4 The Role of Conferences in EGR
Some disciplines almost exclusively accept journals as the only adequate publication
outlets and pay marginal attention to conferences, while other disciplines value
conference proceedings far higher than journal publications. EGR with its three core
conferences of HICSS EGOV, IFIP EGOV/IFIP ePart, and dg.o and its five or six core
journals appears to have taken a middle ground. The workshop will discuss the relative
role and importance of the core EGR conferences compared to the EGR journals.

5 Workshop Format
The workshop will contain short presentations and statements as well as (and for the
most part) exchanges between the editors in attendance and the audience. The workshop
will be ideal for scholars to better understand the differences in readerships and editorial
orientations of the various core journals. The workshop ties in with a separate workshop
on reviewing guidelines and standards.
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Abstract: Journal excellence rests on at least three essential factors: 1) the
journal’s editorial team; 2) the strength of the research community; and 3) the peer
review process. In particular, a critical review process that assesses the strengths
and weaknesses of submitted manuscripts is a necessity if a journal is to publish
high quality articles that are read, cited, and have an impact on both research and
practice. This workshop is designed to provide attendees with insights into how to
conduct useful and rigorous manuscript reviews.

1 Introduction
Journal excellence rests on at least three essential factors: 1) the journal’s editorial team;
2) the strength of the research community; and 3) the peer review process. In particular,
a critical review process that assesses the strengths and weaknesses of submitted
manuscripts is a necessity if a journal is to publish high quality articles that are read,
cited, and have an impact on both research and practice.
Though the e-government research community continues to grow, the review process is
increasingly challenged. With growth comes substantial increases in manuscripts to
review, leading to more reviewer declines and thus extending the overall review period.
Additionally, often due to time constraints, reviews are general, offer fewer critical
assessments of manuscripts, and do not provide editors or authors with useful guidance
regarding a manuscript’s rigor, interest, or potential impact on the field. Moreover, the
emergence of a global scholarly community requires knowledge of how to conduct peer
reviews of manuscripts.
With its focus on the intersection of policy, technology, and government, Government
Information Quarterly (GIQ) has benefitted from a strong e-government research
community. With an impact factor of 1.910, GIQ has emerged as a top-ranked journal
within the field. But sustaining excellence requires a strong peer review process. This
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workshop is designed to provide attendees with insights into how to conduct useful and
rigorous manuscript reviews.
The workshop will be conducted by John Carlo Bertot, Editor; Marijn Janssen, Associate
Editor; and Jochen Scholl, Associate Editor of GIQ. The below outlines the specific
aspects of the workshop.

2 The Peer Review Process
We will cover this and other important points. It will provide a solid introduction for
researchers, containing background information and the important steps on the process.

3 The Reviewer’s Role
This section will focus on the key areas for a reviewer. From the general impression of
the work and inclusion of an abstract, to its results and conclusion, this presentation
informs you on what it takes to be a good reviewer.

4 The Reviewing Process
As a reviewer, it is important to use a systematic approach when reviewing an article.
Discover why this is the case, and how the quality and presentation of a piece of work
can play its part in the whole reviewing process.

5 The Review
This section offers specific guidance on specific components to a review, and how to
develop insightful and useful reviews that inform editors and authors.

275

Index
Abu-Shanab, Emad A. ................ 84
Adam, Frederic.......................... 160
Álvaro, Albert............................. 218
Androutsopoulou, Aggeliki ........ 208
Araujo, Renata ............................ 19
Argyzoudis, Evangelos...............268
Axelsson, Karin ......................... 150

Götsch, Katharina ..................... 116
Gray, Stefan ...............................226
Grubmüller, Verena................... 116
Irani, Zahir ................................. 124
Jansen, Arild ............................... 43
Janssen, Marijn ................. 268, 270
John, Klaus ................................262
Jurisch, Marlen C. ....................... 27

Belkacem, Kheira ...................... 192
Bernard, Jürgen .......................... 92
Bershadskaya, Lyudmila ........... 132
Bertot, John C. ...........................274
Bharosa, Nitesh........................... 35
Bikfalvi, Andrea ........................... 54
Breslin, John ............................. 258
Buettner, Ricardo ...................... 260
Burkhardt, Dirk ...........................104

Kardara, Mania ......................... 242
Karkaletsis, Vangelis................. 208
Keefe, Terence N ........................ 54
Kern, Alenka.............................. 168
Klievink, Bram ..................... 35, 268
Kohlhammer, Jörn............... 92, 104
Kokkinos, Panagiotis................. 242
Koulolias, Vasilis ....................... 192
Koumoutsos, Kostas ................. 242
Krcmar, Helmut ........................... 27

Cappelli, Claudia ......................... 19
Cestnik, Bojan ........................... 168
Charalabidis, Yannis ......... 208, 268
Chugunov, Andrei ..................... 132
Cognini, Riccardo........................ 69
Craveiro, Gisele S. ...................... 76
Csaki, Csaba............................. 160
Cucurull, Jordi ........................... 218

Loukis, Euripidis ........................ 208
Luna-Reyes, Luis F. .................. 176
Molnar, Andreea ....................... 124
Moreno Jiménez, José María.... 250

de Araujo, Marcelo Henrique .... 140
De Cindio, Fiorella..................... 266
de la Rosa, Josep Lluis ............... 54
Deljoo, Amene........................... 270
Doulamis, Nikos ........................ 242

Nazemi, Kawa ........................... 104
Neuroni, Alessia C. ..................... 62
Novais, Tharsis ........................... 76
O’Dwyer, Barry ..........................226
O’Raghallaigh, Paidi ................. 160
Ojo, Adegboyega .......................258
Ølnes, Svein................................ 43

Effing, Robin.............................. 200
Ehringfeld, Andreas................... 262
El-Haddaded, Ramzi ................. 124
Falcioni, Damiano ........................69

Palka, Wolfgang .......................... 27
Patterson, Anthony ................... 226
Pérez-Espés, Cristina ............... 250
Petradonakis, Dimitris ............... 242
Polzonetti, Alberto ....................... 69

Gerontidis, Stelios ......................242
Gil-Garcia, J. Ramon................. 176
Glidden, Julia .............................234

276

Porto de Albuquerque, João ....... 76
Porwol, Lukasz.......................... 258
Puiggalí, Jordi ............................218

Triantafillou, Anna ..................... 208
Trutnev, Dmitrii.......................... 132
van de Wijngaert, Lidwien......... 184
van den Heuvel, Willem-Jan ....... 19
Varvarigos, Emmanouel............ 242
Vekris, Antonis .......................... 242
Vivanco, Leonardo F. ................ 176
von Viebahn, Christoph............. 264

Re, Barbara ................................. 69
Reinhard, Nicolau...................... 140
Ribeiro, Gabriella .F. ................. 200
Riedl, Reinhard ........................... 62
Ruppert, Tobias........................... 92
Ruston, Susie.............................234

Weerakkody, Vishanth .............. 124
Wimmer, Maria A. ............. 250, 270
Withaar, Robin J. ...................... 200
Wolf, Petra .................................. 27
Wu, Ying.................................... 226

Sardis, Emmanouel................... 242
Scholl, Hans Jochen ................. 272
Schuler, Douglas....................... 266
Selzam, Thomas ......................... 62
Sonntagbauer, Peter ................. 104
Sonntagbauer, Susanne ........... 104

Yigitel, Gülümser......................... 27

Taber, Stefan ............................ 262
Taher, Yehia................................ 19
Tan, Yao-Hua...................... 35, 268

Zalavra, Vassiliki ....................... 192
Zuiderwijk, Anneke.................... 268

277

GI-Edition Lecture Notes in Informatics
P-1
P-2
P-3

P-4

P-5
P-6

P-7

P-8
P-9

P-10

P-11
P-12
P-13
P-14
P-15
P-16
P-17

Gregor Engels, Andreas Oberweis, Albert
Zündorf (Hrsg.): Modellierung 2001.
Mikhail Godlevsky, Heinrich C. Mayr
(Hrsg.): Information Systems Technology
and its Applications, ISTA’2001.
Ana M. Moreno, Reind P. van de
Riet (Hrsg.): Applications of Natural
Lan-guage to Information Systems,
NLDB’2001.
H. Wörn, J. Mühling, C. Vahl, H.-P.
Meinzer (Hrsg.): Rechner- und sensorgestützte Chirurgie; Workshop des SFB
414.
Andy Schürr (Hg.): OMER – ObjectOriented Modeling of Embedded RealTime Systems.
Hans-Jürgen Appelrath, Rolf Beyer, Uwe
Marquardt, Heinrich C. Mayr, Claudia
Steinberger (Hrsg.): Unternehmen Hochschule, UH’2001.
Andy Evans, Robert France, Ana Moreira,
Bernhard Rumpe (Hrsg.): Practical UMLBased Rigorous Development Methods –
Countering or Integrating the extremists,
pUML’2001.
Reinhard Keil-Slawik, Johannes Magenheim (Hrsg.): Informatikunterricht und
Medienbildung, INFOS’2001.
Jan von Knop, Wilhelm Haverkamp
(Hrsg.): Innovative Anwendungen in
Kommunikationsnetzen, 15. DFN Arbeitstagung.
Mirjam Minor, Steffen Staab (Hrsg.): 1st
German Workshop on Experience Management: Sharing Experiences about the
Sharing Experience.
Michael Weber, Frank Kargl (Hrsg.):
Mobile Ad-Hoc Netzwerke, WMAN
2002.
Martin Glinz, Günther Müller-Luschnat
(Hrsg.): Modellierung 2002.
Jan von Knop, Peter Schirmbacher and
Viljan Mahni_ (Hrsg.): The Changing
Universities – The Role of Technology.
Robert Tolksdorf, Rainer Eckstein
(Hrsg.): XML-Technologien für das Semantic Web – XSW 2002.
Hans-Bernd Bludau, Andreas Koop
(Hrsg.): Mobile Computing in Medicine.
J. Felix Hampe, Gerhard Schwabe
(Hrsg.): Mobile and Collaborative Business 2002.
Jan von Knop, Wilhelm Haverkamp
(Hrsg.): Zukunft der Netze –Die Verletzbarkeit meistern, 16. DFN Arbeitstagung.

3021994 GI P_221 Baende.indd 192

P-18
P-19

P-20

P-21

P-22

P-23
P-24

P-25

P-26

P-27
P-28

P-29
P-30
P-31

Elmar J. Sinz, Markus Plaha (Hrsg.):
Modellierung betrieblicher Informationssysteme – MobIS 2002.
Sigrid Schubert, Bernd Reusch, Norbert
Jesse (Hrsg.): Informatik bewegt – Informatik 2002 – 32. Jahrestagung der Gesellschaft für Informatik e.V. (GI) 30.Sept.-3.
Okt. 2002 in Dortmund.
Sigrid Schubert, Bernd Reusch, Norbert
Jesse (Hrsg.): Informatik bewegt – Informatik 2002 – 32. Jahrestagung der Gesellschaft für Informatik e.V. (GI) 30.Sept.-3.
Okt. 2002 in Dortmund (Ergänzungsband).
Jörg Desel, Mathias Weske (Hrsg.):
Promise 2002: Prozessorientierte Methoden und Werkzeuge für die Entwicklung
von Informationssystemen.
Sigrid Schubert, Johannes Magenheim,
Peter Hubwieser, Torsten Brinda (Hrsg.):
Forschungsbeiträge zur “Didaktik der
Informatik” – Theorie, Praxis, Evaluation.
Thorsten Spitta, Jens Borchers, Harry M.
Sneed (Hrsg.): Software Management
2002 – Fortschritt durch Beständigkeit
Rainer Eckstein, Robert Tolksdorf
(Hrsg.): XMIDX 2003 – XMLTechnologien für Middleware – Middleware für XML-Anwendungen
Key Pousttchi, Klaus Turowski (Hrsg.):
Mobile Commerce – Anwendungen und
Perspektiven – 3. Workshop Mobile
Commerce, Universität Augsburg,
04.02.2003
Gerhard Weikum, Harald Schöning,
Erhard Rahm (Hrsg.): BTW 2003: Datenbanksysteme für Business, Technologie
und Web
Michael Kroll, Hans-Gerd Lipinski, Kay
Melzer (Hrsg.): Mobiles Computing in
der Medizin
Ulrich Reimer, Andreas Abecker, Steffen
Staab, Gerd Stumme (Hrsg.): WM 2003:
Professionelles Wissensmanagement –
Er-fahrungen und Visionen
Antje Düsterhöft, Bernhard Thalheim
(Eds.): NLDB’2003: Natural Language
Processing and Information Systems
Mikhail Godlevsky, Stephen Liddle,
Heinrich C. Mayr (Eds.): Information
Systems Technology and its Applications
Arslan Brömme, Christoph Busch (Eds.):
BIOSIG 2003: Biometrics and Electronic
Signatures
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Peter Hubwieser (Hrsg.): Informatische
Fachkonzepte im Unterricht – INFOS
2003
Andreas Geyer-Schulz, Alfred Taudes
(Hrsg.): Informationswirtschaft: Ein
Sektor mit Zukunft
Klaus Dittrich, Wolfgang König, Andreas
Oberweis, Kai Rannenberg, Wolfgang
Wahlster (Hrsg.): Informatik 2003 –
Innovative Informatikanwendungen
(Band 1)
Klaus Dittrich, Wolfgang König, Andreas
Oberweis, Kai Rannenberg, Wolfgang
Wahlster (Hrsg.): Informatik 2003 –
Innovative Informatikanwendungen
(Band 2)
Rüdiger Grimm, Hubert B. Keller, Kai
Rannenberg (Hrsg.): Informatik 2003 –
Mit Sicherheit Informatik
Arndt Bode, Jörg Desel, Sabine Rathmayer, Martin Wessner (Hrsg.): DeLFI
2003: e-Learning Fachtagung Informatik
E.J. Sinz, M. Plaha, P. Neckel (Hrsg.):
Modellierung betrieblicher Informationssysteme – MobIS 2003
Jens Nedon, Sandra Frings, Oliver Göbel
(Hrsg.): IT-Incident Management & ITForensics – IMF 2003
Michael Rebstock (Hrsg.): Modellierung
betrieblicher Informationssysteme – MobIS 2004
Uwe Brinkschulte, Jürgen Becker, Dietmar Fey, Karl-Erwin Großpietsch, Christian Hochberger, Erik Maehle, Thomas
Runkler (Edts.): ARCS 2004 – Organic
and Pervasive Computing
Key Pousttchi, Klaus Turowski (Hrsg.):
Mobile Economy – Transaktionen und
Prozesse, Anwendungen und Dienste
Birgitta König-Ries, Michael Klein,
Philipp Obreiter (Hrsg.): Persistance,
Scalability, Transactions – Database Mechanisms for Mobile Applications
Jan von Knop, Wilhelm Haverkamp, Eike
Jessen (Hrsg.): Security, E-Learning.
E-Services
Bernhard Rumpe, Wofgang Hesse
(Hrsg.): Modellierung 2004
Ulrich Flegel, Michael Meier (Hrsg.):
Detection of Intrusions of Malware &
Vulnerability Assessment
Alexander Prosser, Robert Krimmer
(Hrsg.): Electronic Voting in Europe –
Technology, Law, Politics and Society
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P-61
P-62
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Anatoly Doroshenko, Terry Halpin,
Stephen W. Liddle, Heinrich C. Mayr
(Hrsg.): Information Systems Technology
and its Applications
G. Schiefer, P. Wagner, M. Morgenstern,
U. Rickert (Hrsg.): Integration und Datensicherheit – Anforderungen, Konflikte und
Perspektiven
Peter Dadam, Manfred Reichert (Hrsg.):
INFORMATIK 2004 – Informatik verbindet (Band 1) Beiträge der 34. Jahrestagung der Gesellschaft für Informatik e.V.
(GI), 20.-24. September 2004 in Ulm
Peter Dadam, Manfred Reichert (Hrsg.):
INFORMATIK 2004 – Informatik verbindet (Band 2) Beiträge der 34. Jahrestagung der Gesellschaft für Informatik e.V.
(GI), 20.-24. September 2004 in Ulm
Gregor Engels, Silke Seehusen (Hrsg.):
DELFI 2004 – Tagungsband der 2.
e-Learning Fachtagung Informatik
Robert Giegerich, Jens Stoye (Hrsg.):
German Conference on Bioinformatics –
GCB 2004
Jens Borchers, Ralf Kneuper (Hrsg.):
Softwaremanagement 2004 – Outsourcing
und Integration
Jan von Knop, Wilhelm Haverkamp, Eike
Jessen (Hrsg.): E-Science und Grid Adhoc-Netze Medienintegration
Fernand Feltz, Andreas Oberweis, Benoit
Otjacques (Hrsg.): EMISA 2004 – Informationssysteme im E-Business und
E-Government
Klaus Turowski (Hrsg.): Architekturen,
Komponenten, Anwendungen
Sami Beydeda, Volker Gruhn, Johannes
Mayer, Ralf Reussner, Franz Schweiggert
(Hrsg.): Testing of Component-Based
Systems and Software Quality
J. Felix Hampe, Franz Lehner, Key
Pousttchi, Kai Ranneberg, Klaus
Turowski (Hrsg.): Mobile Business –
Processes, Platforms, Payments
Steffen Friedrich (Hrsg.): Unterrichtskonzepte für inforrmatische Bildung
Paul Müller, Reinhard Gotzhein, Jens B.
Schmitt (Hrsg.): Kommunikation in verteilten Systemen
Federrath, Hannes (Hrsg.): „Sicherheit
2005“ – Sicherheit – Schutz und Zuverlässigkeit
Roland Kaschek, Heinrich C. Mayr,
Stephen Liddle (Hrsg.): Information Systems – Technology and ist Applications

20.08.13 13:06

P-64
P-65

P-66

P-67

P-68

P-69
P-70
P-71
P-72
P-73
P-74

P-75
P-76

P-77
P-78
P-79

Peter Liggesmeyer, Klaus Pohl, Michael
Goedicke (Hrsg.): Software Engineering
2005
Gottfried Vossen, Frank Leymann, Peter
Lockemann, Wolffried Stucky (Hrsg.):
Datenbanksysteme in Business, Technologie und Web
Jörg M. Haake, Ulrike Lucke, Djamshid
Tavangarian (Hrsg.): DeLFI 2005: 3.
deutsche e-Learning Fachtagung Informatik
Armin B. Cremers, Rainer Manthey,
Peter Martini, Volker Steinhage (Hrsg.):
INFORMATIK 2005 – Informatik LIVE
(Band 1)
Armin B. Cremers, Rainer Manthey,
Peter Martini, Volker Steinhage (Hrsg.):
INFORMATIK 2005 – Informatik LIVE
(Band 2)
Robert Hirschfeld, Ryszard Kowalcyk,
Andreas Polze, Matthias Weske (Hrsg.):
NODe 2005, GSEM 2005
Klaus Turowski, Johannes-Maria Zaha
(Hrsg.): Component-oriented Enterprise
Application (COAE 2005)
Andrew Torda, Stefan Kurz, Matthias
Rarey (Hrsg.): German Conference on
Bioinformatics 2005
Klaus P. Jantke, Klaus-Peter Fähnrich,
Wolfgang S. Wittig (Hrsg.): Marktplatz
Internet: Von e-Learning bis e-Payment
Jan von Knop, Wilhelm Haverkamp, Eike
Jessen (Hrsg.): “Heute schon das Morgen
sehen“
Christopher Wolf, Stefan Lucks, Po-Wah
Yau (Hrsg.): WEWoRC 2005 – Western
European Workshop on Research in
Cryptology
Jörg Desel, Ulrich Frank (Hrsg.): Enterprise Modelling and Information Systems
Architecture
Thomas Kirste, Birgitta König-Riess, Key
Pousttchi, Klaus Turowski (Hrsg.): Mobile Informationssysteme – Potentiale,
Hindernisse, Einsatz
Jana Dittmann (Hrsg.): SICHERHEIT
2006
K.-O. Wenkel, P. Wagner, M. Morgenstern, K. Luzi, P. Eisermann (Hrsg.): Landund Ernährungswirtschaft im Wandel
Bettina Biel, Matthias Book, Volker
Gruhn (Hrsg.): Softwareengineering 2006
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Mareike Schoop, Christian Huemer,
Michael Rebstock, Martin Bichler
(Hrsg.): Service-Oriented Electronic
Commerce
Wolfgang Karl, Jürgen Becker, KarlErwin Großpietsch, Christian Hochberger,
Erik Maehle (Hrsg.): ARCS´06
Heinrich C. Mayr, Ruth Breu (Hrsg.):
Modellierung 2006
Daniel Huson, Oliver Kohlbacher, Andrei
Lupas, Kay Nieselt and Andreas Zell
(eds.): German Conference on Bioinformatics
Dimitris Karagiannis, Heinrich C. Mayr,
(Hrsg.): Information Systems Technology
and its Applications
Witold Abramowicz, Heinrich C. Mayr,
(Hrsg.): Business Information Systems
Robert Krimmer (Ed.): Electronic Voting
2006
Max Mühlhäuser, Guido Rößling, Ralf
Steinmetz (Hrsg.): DELFI 2006: 4.
e-Learning Fachtagung Informatik
Robert Hirschfeld, Andreas Polze,
Ryszard Kowalczyk (Hrsg.): NODe 2006,
GSEM 2006
Joachim Schelp, Robert Winter, Ulrich
Frank, Bodo Rieger, Klaus Turowski
(Hrsg.): Integration, Informationslogistik
und Architektur
Henrik Stormer, Andreas Meier, Michael
Schumacher (Eds.): European Conference
on eHealth 2006
Fernand Feltz, Benoît Otjacques, Andreas
Oberweis, Nicolas Poussing (Eds.): AIM
2006
Christian Hochberger, Rüdiger Liskowsky
(Eds.): INFORMATIK 2006 – Informatik
für Menschen, Band 1
Christian Hochberger, Rüdiger Liskowsky
(Eds.): INFORMATIK 2006 – Informatik
für Menschen, Band 2
Matthias Weske, Markus Nüttgens (Eds.):
EMISA 2005: Methoden, Konzepte und
Technologien für die Entwicklung von
dienstbasierten Informationssystemen
Saartje Brockmans, Jürgen Jung, York
Sure (Eds.): Meta-Modelling and Ontologies
Oliver Göbel, Dirk Schadt, Sandra Frings,
Hardo Hase, Detlef Günther, Jens Nedon
(Eds.): IT-Incident Mangament & ITForensics – IMF 2006
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P-108

P-109
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P-111

Hans Brandt-Pook, Werner Simonsmeier
und Thorsten Spitta (Hrsg.): Beratung
in der Softwareentwicklung – Modelle,
Methoden, Best Practices
Andreas Schwill, Carsten Schulte, Marco
Thomas (Hrsg.): Didaktik der Informatik
Peter Forbrig, Günter Siegel, Markus
Schneider (Hrsg.): HDI 2006: Hochschuldidaktik der Informatik
Stefan Böttinger, Ludwig Theuvsen,
Susanne Rank, Marlies Morgenstern (Hrsg.):
Agrarinformatik im Spannungsfeld
zwischen Regionalisierung und globalen
Wertschöpfungsketten
Otto Spaniol (Eds.): Mobile Services and
Personalized Environments
Alfons Kemper, Harald Schöning, Thomas
Rose, Matthias Jarke, Thomas Seidl,
Christoph Quix, Christoph Brochhaus
(Hrsg.): Datenbanksysteme in Business,
Technologie und Web (BTW 2007)
Birgitta König-Ries, Franz Lehner,
Rainer Malaka, Can Türker (Hrsg.)
MMS 2007: Mobilität und mobile
Informationssysteme
Wolf-Gideon Bleek, Jörg Raasch,
Heinz Züllighoven (Hrsg.)
Software Engineering 2007
Wolf-Gideon Bleek, Henning Schwentner,
Heinz Züllighoven (Hrsg.)
Software Engineering 2007 –
Beiträge zu den Workshops
Heinrich C. Mayr,
Dimitris Karagiannis (eds.)
Information Systems
Technology and its Applications
Arslan Brömme, Christoph Busch,
Detlef Hühnlein (eds.)
BIOSIG 2007:
Biometrics and
Electronic Signatures
Rainer Koschke, Otthein Herzog, KarlHeinz Rödiger, Marc Ronthaler (Hrsg.)
INFORMATIK 2007
Informatik trifft Logistik
Band 1
Rainer Koschke, Otthein Herzog, KarlHeinz Rödiger, Marc Ronthaler (Hrsg.)
INFORMATIK 2007
Informatik trifft Logistik
Band 2
Christian Eibl, Johannes Magenheim,
Sigrid Schubert, Martin Wessner (Hrsg.)
DeLFI 2007:
5. e-Learning Fachtagung
Informatik
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P-118
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P-120
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P-122

Sigrid Schubert (Hrsg.)
Didaktik der Informatik in
Theorie und Praxis
Sören Auer, Christian Bizer, Claudia
Müller, Anna V. Zhdanova (Eds.)
The Social Semantic Web 2007
Proceedings of the 1st Conference on
Social Semantic Web (CSSW)
Sandra Frings, Oliver Göbel, Detlef Günther,
Hardo G. Hase, Jens Nedon, Dirk Schadt,
Arslan Brömme (Eds.)
IMF2007 IT-incident
management & IT-forensics
Proceedings of the 3rd International
Conference on IT-Incident Management
& IT-Forensics
Claudia Falter, Alexander Schliep,
Joachim Selbig, Martin Vingron and
Dirk Walther (Eds.)
German conference on bioinformatics
GCB 2007
Witold Abramowicz, Leszek Maciszek
(Eds.)
Business Process and Services Computing
1st International Working Conference on
Business Process and Services Computing
BPSC 2007
Ryszard Kowalczyk (Ed.)
Grid service engineering and manegement
The 4th International Conference on Grid
Service Engineering and Management
GSEM 2007
Andreas Hein, Wilfried Thoben, HansJürgen Appelrath, Peter Jensch (Eds.)
European Conference on ehealth 2007
Manfred Reichert, Stefan Strecker, Klaus
Turowski (Eds.)
Enterprise Modelling and Information
Systems Architectures
Concepts and Applications
Adam Pawlak, Kurt Sandkuhl,
Wojciech Cholewa,
Leandro Soares Indrusiak (Eds.)
Coordination of Collaborative
Engineering - State of the Art and Future
Challenges
Korbinian Herrmann, Bernd Bruegge (Hrsg.)
Software Engineering 2008
Fachtagung des GI-Fachbereichs
Softwaretechnik
Walid Maalej, Bernd Bruegge (Hrsg.)
Software Engineering 2008 Workshopband
Fachtagung des GI-Fachbereichs
Softwaretechnik
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P-127
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P-129

P-130
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P-132

Michael H. Breitner, Martin Breunig, Elgar
Fleisch, Ley Pousttchi, Klaus Turowski
(Hrsg.)
Mobile und Ubiquitäre
Informationssysteme – Technologien,
Prozesse, Marktfähigkeit
Proceedings zur 3. Konferenz Mobile und
Ubiquitäre Informationssysteme
(MMS 2008)
Wolfgang E. Nagel, Rolf Hoffmann,
Andreas Koch (Eds.)
9th Workshop on Parallel Systems and
Algorithms (PASA)
Workshop of the GI/ITG Speciel Interest
Groups PARS and PARVA
Rolf A.E. Müller, Hans-H. Sundermeier,
Ludwig Theuvsen, Stephanie Schütze,
Marlies Morgenstern (Hrsg.)
Unternehmens-IT:
Führungsinstrument oder
Verwaltungsbürde
Referate der 28. GIL Jahrestagung
Rainer Gimnich, Uwe Kaiser, Jochen
Quante, Andreas Winter (Hrsg.)
10th Workshop Software Reengineering
(WSR 2008)
Thomas Kühne, Wolfgang Reisig,
Friedrich Steimann (Hrsg.)
Modellierung 2008
Ammar Alkassar, Jörg Siekmann (Hrsg.)
Sicherheit 2008
Sicherheit, Schutz und Zuverlässigkeit
Beiträge der 4. Jahrestagung des
Fachbereichs Sicherheit der Gesellschaft
für Informatik e.V. (GI)
2.-4. April 2008
Saarbrücken, Germany
Wolfgang Hesse, Andreas Oberweis (Eds.)
Sigsand-Europe 2008
Proceedings of the Third AIS SIGSAND
European Symposium on Analysis,
Design, Use and Societal Impact of
Information Systems
Paul Müller, Bernhard Neumair,
Gabi Dreo Rodosek (Hrsg.)
1. DFN-Forum Kommunikationstechnologien Beiträge der Fachtagung
Robert Krimmer, Rüdiger Grimm (Eds.)
3rd International Conference on Electronic
Voting 2008
Co-organized by Council of Europe,
Gesellschaft für Informatik and E-Voting.
CC
Silke Seehusen, Ulrike Lucke,
Stefan Fischer (Hrsg.)
DeLFI 2008:
Die 6. e-Learning Fachtagung Informatik
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P-134

P-135

P-136
P-137

P-138

P-139

P-140

P-141

P-142

P-143

Heinz-Gerd Hegering, Axel Lehmann,
Hans Jürgen Ohlbach, Christian
Scheideler (Hrsg.)
INFORMATIK 2008
Beherrschbare Systeme – dank Informatik
Band 1
Heinz-Gerd Hegering, Axel Lehmann,
Hans Jürgen Ohlbach, Christian
Scheideler (Hrsg.)
INFORMATIK 2008
Beherrschbare Systeme – dank Informatik
Band 2
Torsten Brinda, Michael Fothe,
Peter Hubwieser, Kirsten Schlüter (Hrsg.)
Didaktik der Informatik –
Aktuelle Forschungsergebnisse
Andreas Beyer, Michael Schroeder (Eds.)
German Conference on Bioinformatics
GCB 2008
Arslan Brömme, Christoph Busch, Detlef
Hühnlein (Eds.)
BIOSIG 2008: Biometrics and Electronic
Signatures
Barbara Dinter, Robert Winter, Peter
Chamoni, Norbert Gronau, Klaus
Turowski (Hrsg.)
Synergien durch Integration und
Informationslogistik
Proceedings zur DW2008
Georg Herzwurm, Martin Mikusz (Hrsg.)
Industrialisierung des SoftwareManagements
Fachtagung des GI-Fachausschusses
Management der Anwendungsentwicklung und -wartung im Fachbereich
Wirtschaftsinformatik
Oliver Göbel, Sandra Frings, Detlef
Günther, Jens Nedon, Dirk Schadt (Eds.)
IMF 2008 - IT Incident Management &
IT Forensics
Peter Loos, Markus Nüttgens,
Klaus Turowski, Dirk Werth (Hrsg.)
Modellierung betrieblicher Informationssysteme (MobIS 2008)
Modellierung zwischen SOA und
Compliance Management
R. Bill, P. Korduan, L. Theuvsen,
M. Morgenstern (Hrsg.)
Anforderungen an die Agrarinformatik
durch Globalisierung und
Klimaveränderung
Peter Liggesmeyer, Gregor Engels,
Jürgen Münch, Jörg Dörr,
Norman Riegel (Hrsg.)
Software Engineering 2009
Fachtagung des GI-Fachbereichs
Softwaretechnik
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P-147

P-148

P-149

P-150
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P-152

P-153

P-154

Johann-Christoph Freytag, Thomas Ruf,
Wolfgang Lehner, Gottfried Vossen
(Hrsg.)
Datenbanksysteme in Business,
Technologie und Web (BTW)
Knut Hinkelmann, Holger Wache (Eds.)
WM2009: 5th Conference on Professional
Knowledge Management
Markus Bick, Martin Breunig,
Hagen Höpfner (Hrsg.)
Mobile und Ubiquitäre
Informationssysteme – Entwicklung,
Implementierung und Anwendung
4. Konferenz Mobile und Ubiquitäre
Informationssysteme (MMS 2009)
Witold Abramowicz, Leszek Maciaszek,
Ryszard Kowalczyk, Andreas Speck (Eds.)
Business Process, Services Computing
and Intelligent Service Management
BPSC 2009 · ISM 2009 · YRW-MBP
2009
Christian Erfurth, Gerald Eichler,
Volkmar Schau (Eds.)
9th International Conference on Innovative
Internet Community Systems
I2CS 2009
Paul Müller, Bernhard Neumair,
Gabi Dreo Rodosek (Hrsg.)
2. DFN-Forum
Kommunikationstechnologien
Beiträge der Fachtagung
Jürgen Münch, Peter Liggesmeyer (Hrsg.)
Software Engineering
2009 - Workshopband
Armin Heinzl, Peter Dadam, Stefan Kirn,
Peter Lockemann (Eds.)
PRIMIUM
Process Innovation for
Enterprise Software
Jan Mendling, Stefanie Rinderle-Ma,
Werner Esswein (Eds.)
Enterprise Modelling and Information
Systems Architectures
Proceedings of the 3rd Int‘l Workshop
EMISA 2009
Andreas Schwill,
Nicolas Apostolopoulos (Hrsg.)
Lernen im Digitalen Zeitalter
DeLFI 2009 – Die 7. E-Learning
Fachtagung Informatik
Stefan Fischer, Erik Maehle
Rüdiger Reischuk (Hrsg.)
INFORMATIK 2009
Im Focus das Leben
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P-156

P-157

P-158

P-159
P-160

P-161
P-162

P-163

P-164

Arslan Brömme, Christoph Busch,
Detlef Hühnlein (Eds.)
BIOSIG 2009:
Biometrics and Electronic Signatures
Proceedings of the Special Interest Group
on Biometrics and Electronic Signatures
Bernhard Koerber (Hrsg.)
Zukunft braucht Herkunft
25 Jahre »INFOS – Informatik und
Schule«
Ivo Grosse, Steffen Neumann,
Stefan Posch, Falk Schreiber,
Peter Stadler (Eds.)
German Conference on Bioinformatics
2009
W. Claupein, L. Theuvsen, A. Kämpf,
M. Morgenstern (Hrsg.)
Precision Agriculture
Reloaded – Informationsgestützte
Landwirtschaft
Gregor Engels, Markus Luckey,
Wilhelm Schäfer (Hrsg.)
Software Engineering 2010
Gregor Engels, Markus Luckey,
Alexander Pretschner, Ralf Reussner
(Hrsg.)
Software Engineering 2010 –
Workshopband
(inkl. Doktorandensymposium)
Gregor Engels, Dimitris Karagiannis
Heinrich C. Mayr (Hrsg.)
Modellierung 2010
Maria A. Wimmer, Uwe Brinkhoff,
Siegfried Kaiser, Dagmar LückSchneider, Erich Schweighofer,
Andreas Wiebe (Hrsg.)
Vernetzte IT für einen effektiven Staat
Gemeinsame Fachtagung
Verwaltungsinformatik (FTVI) und
Fachtagung Rechtsinformatik (FTRI) 2010
Markus Bick, Stefan Eulgem,
Elgar Fleisch, J. Felix Hampe,
Birgitta König-Ries, Franz Lehner,
Key Pousttchi, Kai Rannenberg (Hrsg.)
Mobile und Ubiquitäre
Informationssysteme
Technologien, Anwendungen und
Dienste zur Unterstützung von mobiler
Kollaboration
Arslan Brömme, Christoph Busch (Eds.)
BIOSIG 2010: Biometrics and Electronic
Signatures Proceedings of the Special
Interest Group on Biometrics and
Electronic Signatures
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P-172
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P-174

Gerald Eichler, Peter Kropf,
Ulrike Lechner, Phayung Meesad,
Herwig Unger (Eds.)
10th International Conference on
Innovative Internet Community Systems
(I2CS) – Jubilee Edition 2010 –
Paul Müller, Bernhard Neumair,
Gabi Dreo Rodosek (Hrsg.)
3. DFN-Forum Kommunikationstechnologien
Beiträge der Fachtagung
Robert Krimmer, Rüdiger Grimm (Eds.)
4th International Conference on
Electronic Voting 2010
co-organized by the Council of Europe,
Gesellschaft für Informatik and
E-Voting.CC
Ira Diethelm, Christina Dörge,
Claudia Hildebrandt,
Carsten Schulte (Hrsg.)
Didaktik der Informatik
Möglichkeiten empirischer
Forschungsmethoden und Perspektiven
der Fachdidaktik
Michael Kerres, Nadine Ojstersek
Ulrik Schroeder, Ulrich Hoppe (Hrsg.)
DeLFI 2010 - 8. Tagung
der Fachgruppe E-Learning
der Gesellschaft für Informatik e.V.
Felix C. Freiling (Hrsg.)
Sicherheit 2010
Sicherheit, Schutz und Zuverlässigkeit
Werner Esswein, Klaus Turowski,
Martin Juhrisch (Hrsg.)
Modellierung betrieblicher
Informationssysteme (MobIS 2010)
Modellgestütztes Management
Stefan Klink, Agnes Koschmider
Marco Mevius, Andreas Oberweis (Hrsg.)
EMISA 2010
Einflussfaktoren auf die Entwicklung
flexibler, integrierter Informationssysteme
Beiträge des Workshops
der GI-Fachgruppe EMISA
(Entwicklungsmethoden für Informationssysteme und deren Anwendung)
Dietmar Schomburg,
Andreas Grote (Eds.)
German Conference on Bioinformatics
2010
Arslan Brömme, Torsten Eymann,
Detlef Hühnlein, Heiko Roßnagel,
Paul Schmücker (Hrsg.)
perspeGKtive 2010
Workshop „Innovative und sichere
Informationstechnologie für das
Gesundheitswesen von morgen“

3021994 GI P_221 Baende.indd 198

P-175

P-176

P-177

P-178

P-179

P-180

P-181

P-182

P-183

P-184

Klaus-Peter Fähnrich,
Bogdan Franczyk (Hrsg.)
INFORMATIK 2010
Service Science – Neue Perspektiven für
die Informatik
Band 1
Klaus-Peter Fähnrich,
Bogdan Franczyk (Hrsg.)
INFORMATIK 2010
Service Science – Neue Perspektiven für
die Informatik
Band 2
Witold Abramowicz, Rainer Alt,
Klaus-Peter Fähnrich, Bogdan Franczyk,
Leszek A. Maciaszek (Eds.)
INFORMATIK 2010
Business Process and Service Science –
Proceedings of ISSS and BPSC
Wolfram Pietsch, Benedikt Krams (Hrsg.)
Vom Projekt zum Produkt
Fachtagung des GIFachausschusses Management der
Anwendungsentwicklung und -wartung
im Fachbereich Wirtschafts-informatik
(WI-MAW), Aachen, 2010
Stefan Gruner, Bernhard Rumpe (Eds.)
FM+AM`2010
Second International Workshop on
Formal Methods and Agile Methods
Theo Härder, Wolfgang Lehner,
Bernhard Mitschang, Harald Schöning,
Holger Schwarz (Hrsg.)
Datenbanksysteme für Business,
Technologie und Web (BTW)
14. Fachtagung des GI-Fachbereichs
„Datenbanken und Informationssysteme“
(DBIS)
Michael Clasen, Otto Schätzel,
Brigitte Theuvsen (Hrsg.)
Qualität und Effizienz durch
informationsgestützte Landwirtschaft,
Fokus: Moderne Weinwirtschaft
Ronald Maier (Hrsg.)
6th Conference on Professional
Knowledge Management
From Knowledge to Action
Ralf Reussner, Matthias Grund, Andreas
Oberweis, Walter Tichy (Hrsg.)
Software Engineering 2011
Fachtagung des GI-Fachbereichs
Softwaretechnik
Ralf Reussner, Alexander Pretschner,
Stefan Jähnichen (Hrsg.)
Software Engineering 2011
Workshopband
(inkl. Doktorandensymposium)
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P-188

P-189

P-190

P-191

P-192

P-193
P-194

P-195

P-196

Hagen Höpfner, Günther Specht,
Thomas Ritz, Christian Bunse (Hrsg.)
MMS 2011: Mobile und ubiquitäre
Informationssysteme Proceedings zur
6. Konferenz Mobile und Ubiquitäre
Informationssysteme (MMS 2011)
Gerald Eichler, Axel Küpper,
Volkmar Schau, Hacène Fouchal,
Herwig Unger (Eds.)
11th International Conference on
Innovative Internet Community Systems
(I2CS)
Paul Müller, Bernhard Neumair,
Gabi Dreo Rodosek (Hrsg.)
4. DFN-Forum Kommunikationstechnologien, Beiträge der Fachtagung
20. Juni bis 21. Juni 2011 Bonn
Holger Rohland, Andrea Kienle,
Steffen Friedrich (Hrsg.)
DeLFI 2011 – Die 9. e-Learning
Fachtagung Informatik
der Gesellschaft für Informatik e.V.
5.–8. September 2011, Dresden
Thomas, Marco (Hrsg.)
Informatik in Bildung und Beruf
INFOS 2011
14. GI-Fachtagung Informatik und Schule
Markus Nüttgens, Oliver Thomas,
Barbara Weber (Eds.)
Enterprise Modelling and Information
Systems Architectures (EMISA 2011)
Arslan Brömme, Christoph Busch (Eds.)
BIOSIG 2011
International Conference of the
Biometrics Special Interest Group
Hans-Ulrich Heiß, Peter Pepper, Holger
Schlingloff, Jörg Schneider (Hrsg.)
INFORMATIK 2011
Informatik schafft Communities
Wolfgang Lehner, Gunther Piller (Hrsg.)
IMDM 2011
M. Clasen, G. Fröhlich, H. Bernhardt,
K. Hildebrand, B. Theuvsen (Hrsg.)
Informationstechnologie für eine
nachhaltige Landbewirtschaftung
Fokus Forstwirtschaft
Neeraj Suri, Michael Waidner (Hrsg.)
Sicherheit 2012
Sicherheit, Schutz und Zuverlässigkeit
Beiträge der 6. Jahrestagung des
Fachbereichs Sicherheit der
Gesellschaft für Informatik e.V. (GI)
Arslan Brömme, Christoph Busch (Eds.)
BIOSIG 2012
Proceedings of the 11th International
Conference of the Biometrics Special
Interest Group
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P-200
P-201
P-202

P-203

P-204

P-205

P-206

P-207

Jörn von Lucke, Christian P. Geiger,
Siegfried Kaiser, Erich Schweighofer,
Maria A. Wimmer (Hrsg.)
Auf dem Weg zu einer offenen, smarten
und vernetzten Verwaltungskultur
Gemeinsame Fachtagung
Verwaltungsinformatik (FTVI) und
Fachtagung Rechtsinformatik (FTRI)
2012
Stefan Jähnichen, Axel Küpper,
Sahin Albayrak (Hrsg.)
Software Engineering 2012
Fachtagung des GI-Fachbereichs
Softwaretechnik
Stefan Jähnichen, Bernhard Rumpe,
Holger Schlingloff (Hrsg.)
Software Engineering 2012
Workshopband
Gero Mühl, Jan Richling, Andreas
Herkersdorf (Hrsg.)
ARCS 2012 Workshops
Elmar J. Sinz Andy Schürr (Hrsg.)
Modellierung 2012
Andrea Back, Markus Bick,
Martin Breunig, Key Pousttchi,
Frédéric Thiesse (Hrsg.)
MMS 2012:Mobile und Ubiquitäre
Informationssysteme
Paul Müller, Bernhard Neumair,
Helmut Reiser, Gabi Dreo Rodosek (Hrsg.)
5. DFN-Forum Kommunikationstechnologien
Beiträge der Fachtagung
Gerald Eichler, Leendert W. M.
Wienhofen, Anders Kofod-Petersen,
Herwig Unger (Eds.)
12th International Conference on
Innovative Internet Community Systems
(I2CS 2012)
Manuel J. Kripp, Melanie Volkamer,
Rüdiger Grimm (Eds.)
5th International Conference on Electronic
Voting 2012 (EVOTE2012)
Co-organized by the Council of Europe,
Gesellschaft für Informatik and E-Voting.CC
Stefanie Rinderle-Ma,
Mathias Weske (Hrsg.)
EMISA 2012
Der Mensch im Zentrum der Modellierung
Jörg Desel, Jörg M. Haake,
Christian Spannagel (Hrsg.)
DeLFI 2012: Die 10. e-Learning
Fachtagung Informatik der Gesellschaft
für Informatik e.V.
24.–26. September 2012
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P-209
P-210

P-211

P-212

P-213

P-214

P-215

P-216

P-217

Ursula Goltz, Marcus Magnor,
Hans-Jürgen Appelrath, Herbert Matthies,
Wolf-Tilo Balke, Lars Wolf (Hrsg.)
INFORMATIK 2012
Hans Brandt-Pook, André Fleer, Thorsten
Spitta, Malte Wattenberg (Hrsg.)
Nachhaltiges Software Management
Erhard Plödereder, Peter Dencker,
Herbert Klenk, Hubert B. Keller,
Silke Spitzer (Hrsg.)
Automotive – Safety & Security 2012
Sicherheit und Zuverlässigkeit für
automobile Informationstechnik
M. Clasen, K. C. Kersebaum, A.
Meyer-Aurich, B. Theuvsen (Hrsg.)
Massendatenmanagement in der
Agrar- und Ernährungswirtschaft
Erhebung - Verarbeitung - Nutzung
Referate der 33. GIL-Jahrestagung
20. – 21. Februar 2013, Potsdam
Arslan Brömme, Christoph Busch (Eds.)
BIOSIG 2013
Proceedings of the 12th International
Conference of the Biometrics
Special Interest Group
04.–06. September 2013
Darmstadt, Germany
Stefan Kowalewski,
Bernhard Rumpe (Hrsg.)
Software Engineering 2013
Fachtagung des GI-Fachbereichs
Softwaretechnik
Volker Markl, Gunter Saake, Kai-Uwe
Sattler, Gregor Hackenbroich, Bernhard Mit
schang, Theo Härder, Veit Köppen (Hrsg.)
Datenbanksysteme für Business,
Technologie und Web (BTW) 2013
13. – 15. März 2013, Magdeburg
Stefan Wagner, Horst Lichter (Hrsg.)
Software Engineering 2013
Workshopband
(inkl. Doktorandensymposium)
26. Februar – 1. März 2013, Aachen
Gunter Saake, Andreas Henrich,
Wolfgang Lehner, Thomas Neumann,
Veit Köppen (Hrsg.)
Datenbanksysteme für Business,
Technologie und Web (BTW) 2013 –
Workshopband
11. – 12. März 2013, Magdeburg
Paul Müller, Bernhard Neumair, Helmut
Reiser, Gabi Dreo Rodosek (Hrsg.)
6. DFN-Forum Kommunikationstechnologien
Beiträge der Fachtagung
03.–04. Juni 2013, Erlangen
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P-222

Andreas Breiter, Christoph Rensing (Hrsg.)
DeLFI 2013: Die 11 e-Learning
Fachtagung Informatik der Gesellschaft
für Informatik e.V. (GI)
8. – 11. September 2013, Bremen
Maria A. Wimmer, Marijn Janssen,
Ann Macintosh, Hans Jochen Scholl,
Efthimios Tambouris (Eds.)
Electronic Government and
Electronic Participation
Joint Proceedings of Ongoing Research of
IFIP EGOV and IFIP ePart 2013
16. – 19. September 2013, Koblenz
Reinhard Jung, Manfred Reichert (Eds.)
Enterprise Modelling
and Information Systems
Architectures
(EMISA 2013)
St. Gallen, Switzerland
September 5. – 6. 2013
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