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Preface

Electronic Government, or E-Government, is about harnessing the information
revolution to improve the efficiency of government processes and the lives of
citizens. If appropriately implemented, it promotes transparency and effectiveness
of a government’s processes as well as citizens’ participation (e-participation)
in the affairs of the government. An effective E-Government aims at a citizen-
oriented user-centred approach to governance through the effective deployment of
information, communication and social media technologies. After all, a government
works for the benefit of its citizens.

E-government projects require solid commitment of the political leadership as
well as effective planning and availability of financial resources. Whereas provision
of effective E-Government is a government’s responsibility, it is important that citi-
zens have the knowledge and skills to consume the available technology to exercise
positive commitment to affect the governments’ strategies. Thus, a government’s
responsibility also extends to ensuring the availability and accessibility of necessary
technological infrastructure and the training demands from the general public.

Developing countries are often at the initial stages of E-Government devel-
opment, where they offer a portal providing ‘one-way’ Government-to-Citizen
information via a website; however, the technologically developed nations have
successfully progressed to the ‘interactive’ stages of open governments, sometimes,
also referred to as Government 2.0 or Connected Government. Whereas the benefits
of transparent and user-centric Connected Government, or C-Government, are
tremendous, there are numerous inherent issues that hinder the satisfactory adoption
and provision of E-Government. These include lack of a number of necessarily
required factors including will and commitment of political leaders; clear vision
and long-term workable strategy; political stability of the nation and its government;
economic and governmental structures; financial resources and support; regulatory
and legal frameworks and procedural controls; easy availability of ICT technologies
to general public; as well as technical expertise. Additionally, there is often a lack
of technological familiarity that may result in the unwillingness of the citizens to
engage with the governments using innovative technologies and methodologies.

vii



viii Preface

In this context, this book, User Centric E-Government: Challenges and Oppor-
tunities, considers the various dimensions of the Connected E-Governance and
presents the prevailing situation in the form of status reports, development method-
ologies, practical examples, best practices, case studies and the latest research. The
present volume is a collection of 13 chapters authored by academics of international
fame and reputed industry practitioners from around the world. Hopefully, the book
will serve as a reference text in the subject areas of E-Government and electronic
governance for the provision of an open and transparent government.

Dammam, Saudi Arabia Saqib Saeed
Penang, Malaysia T. Ramayah
Derby, UK Zaigham Mahmood
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Chapter 1
The Challenges in Implementing E-Democracy
in the United States

Robert Cropf

Abstract Early predictions for information communication technology foresaw
a transformation of the way that civil society interacts with government, but the
implementation of that technology has thus far failed to transform the democratic
process. Technology has changed certain aspects of government administration,
particularly for governments in technology-rich areas, but a full synthesis of
public participation and technology has yet to occur. This chapter discusses the
prerequisites for full implementation of e-democracy, which includes but is not
limited to the internal government implementation of technology. Beyond effective
implementation of technology, e-democracy also requires a virtually engaged civil
society willing and able to utilize an electronic public sphere. Great care must
be taken in the event of the rise of true e-democracy to prevent marginalization
of those who lack the ability to connect for reasons of income, infrastructure, or
privacy concerns. Technology has the potential to foster a more inclusive public
sphere and a more inclusive democracy, but great care must be taken to ensure that
unnecessary censorship does not occur, that the virtual public sphere is not abused
by corporations, that e-democracy is accessible, that the privacy of participants is
protected, and that participants in the virtual public sphere are acting in good faith.

Keywords E-government ¢ E-democracy ¢ Public sphere ¢ Path dependency
* Digital divide ¢ Full internet access ¢ Civil society * Government information
policy ¢ Political inclusion

1 Introduction

It was not until nearly 30 years after the birth of the personal computer that
information-communication technology (ICT) finally began playing the important
role in the political process that early net-activists had predicted. Obama’s two
successful bids for the United States presidency in 2008 and 2012, the Arab Spring

R. Cropf (B<)
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4 R. Cropf

in 2011, and the Black Lives Matter movement starting in 2013, were examples of
the heavy and effective use of ICT, particularly social media, to mobilize supporters
to effect fundamental political change; which led to widespread acceptance of ICT
by the mainstream as a powerful mobilizing and organizing tool. Add to this the
many other instances of using ICT to widely transmit a political message and
to rapidly start mass movements, and it is unsurprising that the mass media and
academics now credit social media and the Web in general for sparking an increase
of citizen interest and participation in politics (e.g., the 2016 Bernie Sanders
for President campaign). There have been, however, few attempts to establish
theoretically and empirically the conditions and prerequisites for successful imple-
mentation of e-democracy in the United States. In this chapter, a set of conditions, or
opportunities and challenges, if you will, are described and analyzed as the means
by which ICT can serve as a catalyst for the development of e-democracy in the
United States. These technologies have proven to be effective tools for empowering
millions of politically disenfranchised people and giving them a greater voice
in the political process. The rise of these ICT-fueled movements, however, begs
the question: Can ICT help update (or essentially, “reboot”) antiquated political
structures and institutions for effective governing in the twenty-first century? In
other words, can a tool that plays a pivotal role in the creation, spread, evolution, and
sustainability of modern political and social movements also play a central part in
the more prosaic institutional aspects of modern democracy? Part of the answer to
this question involves an examination of some of the constraints on technology’s
ability to construct the virtual public sphere as a means to revitalize traditional
political institutions.

This chapter examines first the connection between e-government and
e-democracy, making the argument that the latter requires the former, but also
noting that e-government only provides some of the necessary preconditions for e-
democracy. The next section examines the transition of traditional public spheres to
virtual public spheres as a result of new technologies including social media, as well
as drawing a contrast between the virtual public sphere and the traditional public
sphere, as conceptualized by Habermas [1] and others. In this section, the argument
is made that governments can help to facilitate the transition to e-democracy but
the task of creating and maintaining e-democracy falls mainly to civil society. In
the third section, the challenges the path to e-democracy faces are analyzed. One
of the most difficult of the current challenges is the persistence of a digital divide,
separating the haves and the have-nots in the virtual realm. Part of the third section
therefore is devoted to an analysis of the new digital divide and how universal
Internet access does not necessarily bridge the gap between haves and have-nots in
society.
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2 E-Government a Necessary Condition for E-Democracy

In the early 1980s, when personal computers were starting to catch on with the
general public, a few far-sighted individuals predicted that the revolution then being
unleashed by ICT would transform government and politics by increasing political
participation and citizen engagement on a scale that was previously impossible.
It was not until the 2000s, however, that the potentials of electronic participation
(e-participation) and electronic democracy (e-democracy) have started to be fully
realized. Obama’s 2008 and 2012 presidential campaigns, for example, marked
the first time a successful presidential candidate in the United States used social
media and other ICT tools to generate, mobilize, and sustain mass political support.
Similarly, the Arab Spring in 2010-2011 depended largely on Facebook, YouTube,
and other social media outlets to build and maintain popular support in the face
of intense government opposition. In 2014, the shooting of Michael Brown by a
white police officer in Ferguson, Missouri, was propelled into the national and
international spotlight by social media and fueled the Black Lives Matter social
movement. These examples show that ICT’s effects on politics are powerful and
worth further scrutiny. Furthermore, insofar as the impact of ICT on civil society
and politics can be explained, this will provide the insight necessary to understand
the possible role of technology in politics in the future.

One of the Internet’s important strengths is its ability to connect people from
anywhere in the world in virtual communities without regard to geographical
proximity. At the dawn of the personal computer revolution, however, Internet
access was still relatively expensive and few people owned their own computers,
so that the technology’s potential to spur social and political change was still very
limited. Nevertheless, even then, it seemed likely that ICT would have a huge impact
on the democratic process, particularly as the costs of computer technology fell and
personal computers went from being large machines on a desk to small devices
that could be easily carried around. The turning point came in the early years of
the twenty-first century when smartphones became inexpensive enough for many
people, even in developing countries, to own. This meant that ordinary people finally
had inexpensive, convenient access to the Web, literally in the palms of their hands.
This major technological advance, along with the rise of social media and apps, led
to ICT being the favored tool of community organizers and political activists.

3 Important Terms Used in This Chapter

Terms that are used extensively in this chapter need to be defined before we can
go further. It is not uncommon in the scholarly literature for different authors to
employ the same or similar terms but for the terms to mean something different; for
example, there is generally no agreed upon distinction between e-government and e-
governance in some of the literature. Dawes [2], for instance, defines e-government
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as the use of information technology to support government operations, engage
citizens, and provide government services. Heeks [3], on the other hand, defines
e-governance as comprising three dimensions: (1) operations to improve govern-
ment processes employing ICT, or e-administration; (2) connecting citizens to
government via ICT; and (3) using ICT for building external interactions. On every
dimension, Heeks’ definition concurs with Dawes’, but ostensibly they are two
different concepts. In this chapter, e-government is defined as government’s using
ICT to exchange information with and provide services to citizens, businesses, and
other units of government including different levels of government (i.e., local, state,
and national) chiefly to improve either administrative efficiency or the delivery of
public services. Facilitating citizen participation in government as an aspect of e-
government, however, has been typically de-emphasized or simply ignored by most
governments in the United States.

There are important reasons for this distinction between e-government and
e-governance as well. Misuraca [4], for example, contends that governance entails
more than merely the mechanics of government by also encompassing the entire
political process and not only the ends of government; while government’s chief
focus is the foundation and regulation of institutional means of achieving public
administration. He argues that governance concerns itself primarily with the manner
in which governmental institutions relate to citizens and the magnitude of partic-
ipation in this relationship [4]. These important conceptual differences between
government and governance can be transferred to e-government and e-democracy.
Thus, e-government is the use of ICT to perform the administrative functions of
government including delivery of services while e-democracy is the use of ICT
to facilitate those functions of government falling under Misuraca’s definition of
governance.

4 Importance of Civil Society in Implementing E-Democracy

In line with Misuraca’s view of governance, it is not enough for government to opt
for an e-government strategy that merely aims to improve administrative efficiency
and to serve citizens better; government must also seek ways to actively engage with
citizens and expand opportunities for their participation in the democratic process.
In the context of mass media and information environments where random events
can go viral, often with serious political repercussions, government must make the
transition from e-government to e-democracy [5].

Using ICT as a means to help expand the citizen’s role in government and the
political process goes by several names such as e-participation, e-governance, e-
engaging, and e-democracy. In this chapter, e-democracy is used as the catchall
label to describe government’s online efforts taken to encourage, facilitate, and
empower citizens to play a more active role in governance of their community, to
become more active in politics, and to engage more with each other in civil society,
that is, the virtual public sphere [6]. It is important to consider e-government and
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e-democracy as separate concepts, although it is not uncommon in the literature for
authors to merge the two (e.g., [7]) since many non-democratic nations, including
China, have embraced e-government as a means to cut costs and administer
government more efficiently [8].

The natural ally of government in seeking to develop e-democracy is civil
society. According to Putnam [9], civil society is a basic requirement for “strong
democracy” [10]. Put another way, a sufficient social foundation must exist before
the entire democratic process can function effectively online. The virtual public
sphere, that is, the myriad of ICT-mediated interactions involving government, civic
organizations, and private citizens, is simply civil society translated to the online
environment. E-government presumes the existence of an extensive technological
infrastructure including grid, networks, training, etc. For there to be e-democracy,
civil society requires a vigorous presence in cyberspace.

The rest of the discussion in this chapter focuses on two overarching issues: first,
conceptual issues surrounding the transition from e-government to e-democracy;
second, the issues surrounding the structural opportunities and constraints that influ-
ence participation and engagement in online political and governance processes, or
virtual public spheres.

In the first set of issues, three different models of democracy are examined in
order to understand some of the institutional and political constraints affecting the
transition from e-government to e-democracy. In general, while the Internet does
increase the amount of information that is available, it cannot be presumed that
the network automatically leads to a well-informed populace that is politically
engaged. In light of this, the question of what are the best means to create e-
democracy is addressed. Next there is an examination of research on the institutional
and technological constraints affecting the transition from e-government to e-
democracy. These constraints include the effective use of ICT by civil society (the
virtual public sphere). A key part of this discussion is an analysis of the institutional
challenges that virtual public spheres must overcome before e-democracy can
become a reality. The technological barriers to e-democracy are discussed in the
following section. These mostly deal with the digital divide. Not the typical divide,
however, that is based on lack of access but rather one that is created as a result of
certain structural characteristics of the network.

4.1 Aggregative, Direct, and Deliberative Democracy

This analysis begins by looking at three different models explaining democracy and
highlighting the distinctive features of each one. The three models of democracy
are aggregative, direct, and deliberative. Each model applies a particular lens
emphasizing different major aspects of the democratic process. As theoretical
frameworks, the aggregative, direct, and deliberative models of democracy also
illustrate the institutional variety that is possible in e-democracy.
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In aggregative democracy, voting, political competition, interest group bargain-
ing, and efficiency characterize the democratic process. Aggregation assigns to
choice, within and among institutions and among constituencies, the predominant
role in the democratic process rather than direct citizen engagement or delibera-
tion. Self-interested actors pursue their preferences, develop optimal strategies for
achieving their goals, and then seek out compromise positions through bargaining
and negotiation with other self-interested actors. An aggregationist’s view of
e-democracy might focus on whether it successfully translates pluralist choices
into political outcomes. The aggregationist emphasis on efficiency would lead to
e-government where the main concern is enhancing the efficiency of the delivery of
public goods and services. According to aggregationists, citizens benefit from the
efficiency gains and expanded choices brought about by e-government efforts.

The direct democracy model stresses the importance of direct citizen participa-
tion and emphasizes the grassroots approach to the democratic process. In direct
democracy, citizens are afforded “a voice” rather than merely “exit” if there is
serious disagreement engendered during the process. Direct democracy proponents
would approve of the way ICT provides more opportunities and venues for direct
citizen participation in the political process and its ability to enhance grassroots
organization and mass mobilization. In direct democracy, e-government is all about
expanding everyone’s access to government and political information, as well as
the wide sharing of citizens’ opinions and ideas through the latest technologies.
The Internet makes information accessible to a greater number of people with no
centralized authority (government, mass media outlets, corporations, think tanks,
universities, etc.) dictating what is and is not “approved,” “official”, or “accepted”.
This lack of centralized control over content has both positives and negatives,
however. On the positive side, it allows ordinary people to fully participate in
creating content and influence the political debate because the most important thing
is how many pairs of eyes view your blog, video, or web page and not whether
you’re a government official, corporate executive, TV talking head, or big-name
politician. However, on the negative side, this freedom from a central authority
can result in misinformation, “dis-information”, and the proliferation of falsehoods
masquerading as facts. Nevertheless, for direct democracy theorists, the shift from
elite control over information dissemination is viewed as both empowering and
transformative.

The deliberationist stresses the key role public discourse plays in the demo-
cratic process through shaping political opinions, galvanizing support for different
candidates and positions, and influencing policy decisions. E-democracy efforts,
according to this perspective, should focus on employing ICT to translate the offline
public sphere to the online environment. Thus, new technologies and tools, such as
smartphones, apps, and social media give birth to virtual communities based on
shared interests, political and social causes, sense of identity, and a whole host
of other factors. ICT enables new forms of self-expression and engagement with
government and other citizens. According to the deliberationists, in these virtual
communities, citizens directly engage with one another, debate issues and ideas of
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concern, and in the process, it is hoped, develop deeper understandings of ideas and
positions, which then translates into larger influence in the political process.

One of these three models, or some hybrid, could describe the final shape
that a particular e-democracy assumes. In some of the earlier literature, it was
optimistically assumed that the deliberative democracy model would prevail [11—
14]. The basis for this belief lies chiefly in an approach, which for lack of a
better term, can be described as technologically determinative. In other words,
the rationale goes that because of its open architecture, easy accessibility, low
transaction costs, absence of central authority, and other factors, the Internet
provides the optimal conditions for deliberative democracy. However, this position
fails to take account of the character of the “offline” political culture that exists.
It can be argued that this political culture is at least as important as the Internet’s
features and unique attributes in affecting the shape an e-democracy takes in a
particular national context. In this regard, it is useful to turn to Douglass North
and others’ insights on path dependency in national economic and political systems.
North, for example, stipulates the importance of formal rules, i.e. constitution, legal
system, etc., and informal constraints, i.e., political culture, in shaping economic
systems in both developed and developing countries. Similarly, it can be argued
that formal political structures and the informal civic culture can exert a powerful
influence on the success of e-democracy implementation efforts.

4.2 The Public Sphere and the Virtual Public Sphere

The virtual public sphere is merely an updating for the twenty-first century of a
well-known theoretical construct from last century. The public sphere refers to the
part of society that is separate from, and not controlled by, either government or
commercial interests; this domain consists of voluntary organizations that work on
behalf of a particular cause, shared interest, or for the general good, without regard
for personal material profit. The German political philosopher, Jiirgen Habermas
[1], is credited with introducing the concept to describe political developments
in eighteenth-century Europe (particularly France and England), in which the
widespread popularity of coffeehouses, salons, and other public places led to people
from all social classes gathering to engage in free-wheeling discussions and debates
on the political events of the day. Habermas said that the public sphere promoted the
core individual rights that we identify with modern democracy, including freedom
of speech, the press, and assembly. A strong public sphere is therefore necessary
to protect individual freedoms; otherwise a tyrannical government would be free
to run roughshod over the society. The traditional public sphere, as described by
Habermas, represents an ideal for deliberationists who view it as the optimal setting
for the type of deliberative politics central to their theoretical position.
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4.3 Decline of the Traditional Public Sphere

Habermas attributes the decline of the public sphere to the rise in the twentieth
century of mass broadcasting (first radio and then television), which offered
private entertainment that distracted people from going to cafes and other public
meeting places to socialize, engage with one another, discuss current events, and
debate politics. Television completed the public’s transformation into politically
disengaged consumers of information ([15], p. 160). The advent of the Internet,
however, revitalized the idea of the public sphere for some who saw in the
worldwide computer network a new, more effective means for individuals to access
information, socialize, discuss politics, support political and social causes, and
generally, become more politically and socially engaged [16]. One could say that the
Internet helped to revive the flagging hopes of the deliberationists and civil society
activists more generally who saw the technological developments of the pre-Internet
twentieth century as threatening to the public sphere.

5 Institutional Constraints on the Virtual Public
Sphere and E-Democracy

The Internet provides the environment in which virtual public spheres can thrive and
flourish. Nevertheless, the network merely provides the necessary infrastructure for
virtual public spheres. What are the institutional, structural, and systemic factors that
explain the development of virtual public spheres and by extension, e-democracy,
and how might they be optimized? Van der Graft and Svensson [17] employ three
types of explanations for variations in a country’s decision to adopt e-democracy:
(1) ones based on objective rationalization and modernization; (2) ones based on
political evaluation and discretion; and (3) ones based on the technology itself as
the driving force behind institutional change.

The first set of explanations refers to the belief that traditional democratic
procedures and processes are out-of-date and require updating to reflect the social
and political changes of the twenty-first century. As a result of these structural
and institutional deficits, investing in e-democracy efforts provides government
an opportunity to finally address long put-off needs and demands of a systemic
nature. So, for example, e-democracy could be viewed as a means to provide a
more inclusive and non-threatening space through the online environment to discuss
racism and racial politics in the United States. The development of e-democracy,
according to the second type of explanation, would be framed more as an expression
of popular political will, which can be best met through citizen participation
in online policy discussions, e-dialogue with each other and policy makers and,
through direct actions like electronic voting or electronic referenda that help to
make policy choices. Finally, the technological force explanation refers to the belief
that advances in technology ultimately drive institutional changes. As governments
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implement e-government initially to improve their internal operations and produce
efficiencies, this has spurred business and nonprofit organizations as well as ordinary
citizens to increase their online interactions with government, which has over time
driven demands for e-participation and using the mechanisms of e-government to
become more engaged in the political process.

In their examination of Dutch municipalities, van der Graft and Svensson [17]
subject these different explanations to an empirical test. They find the technology-
as-driving-force explanation the most compelling. In other words, e-democracy
efforts are more likely to occur if the municipalities possess the necessary hardware,
software, trained workforce, and separate ICT departments. As this is only one
study, the relationship between technology and e-democracy remains unclear. One
could argue that the causal direction might actually be the reverse of what van
der Graft and Svensson assert, that political reform is a necessary precondition
for technological innovation. This would explain why the United States, one of the
most technologically advanced countries, still lags behind other countries, including
Canada and the UK, in adopting e-democracy.

Using path dependency to explain how e-democracy might be implemented
offers an important advantage that is often lacking in the research—it underscores
the significance of the evolutionary changes occurring in political institutions and
mechanisms of governance as factors shaping the process. As North astutely points
out, “We cannot understand where we are going without an understanding of
where we have been” ([18], p. 51). More importantly, however, path dependency
acknowledges the self-perpetuating nature of institutions and the organizations that
have been spawned by those same institutions. These institutions will vigorously
resist any change that is perceived as threatening their continued dominance. One
therefore ignores the institutional context at one’s own peril, particularly if the
endeavor involves an effort to radically remake political institutions.

5.1 Governmental Institutions and E-Democracy

As a result of the important part institutions play, in the process of building e-
democracy, it is imperative for national and local governments to play a major role.
Takao [19], for example, examines Japan’s adoption of e-government, which varies
by different levels of government, with local government better able to integrate the
use of ICT for public input and information dissemination in the policy process than
the national government. The UK has been generally out front of other developed
countries in its efforts to promote e-democracy. Wright [20] analyzes the effects of
e-democracy movement in the UK after more than a decade of innovation. He views
as instructive the beginning of the UK e-democracy movement, which initially was a
top-down effort, led by the Prime Minister to forge “a new relationship between the
individual and the state.” Both national government-driven attempts at e-democracy,
Citizen Space and Downing Street, performed below expectations, however, so
much so that the British government has backed away from similar large-scale
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efforts in recent years, focusing instead on smaller efforts that can be used more
effectively to facilitate consultation between the public and government [20].

A key element in any attempt to build e-democracy is the willingness of the
national government to provide adequate resources to expand and enhance e-
government services. Wright [21] points out that government is the only institution
with the authority to command both the types and amounts of resources necessary
to undertake any serious e-democracy effort. Without state intervention, in many
cases, Internet access would hardly exist at all, particularly in rural areas. Effective
e-government is thus a necessary but not sufficient condition for e-democracy, as
was pointed out.

6 The Technology-Related Constraints on Virtual Public
Spheres and E-Democracy

A robust e-democracy should guarantee free and equal online access to all partici-
pants regardless of their social or economic status. Questions of access, in general,
refer to the structures, procedures, processes, and mechanisms (of a formal or
informal nature) that govern who are included and excluded from society’s major
resources. Access refers to the means to physically connect to the Internet and to
the ability to make one’s voice effectively heard [22, 23]. Technology provides the
means to expand entry to the political process but gaps in access, often referred
to as the ‘Digital Divide’, must be overcome for e-government to reach its full
democratic potential [24]. Internet penetration and use is notoriously asymmetric
across place and socioeconomic conditions, with significant variation from one
nation to another and across such demographic variables as income, education,
social class, and race [24, 25]. As Habermas and others have pointed out, free and
equal access to the public sphere is paramount to true public discourse, which is
a prerequisite for strong democracy. Access thus plays a pivotal role in ultimately
determining whether e-democracy efforts are successful or not.

6.1 Multi-dimensionality of the Digital Divide

The digital divide is well documented and consists of multiple dimensions. This gap
between digital haves and have-nots is the most basic challenge facing successful
e-government implementation in many countries. The digital divide presents a
formidable modern barrier to full enfranchisement of the populace in technolog-
ical society. Developing nations face greater challenges in providing access at
rates similar to countries with more wealth and resources at their disposal. This
technological division between rich and poor nations worsens the socioeconomic
conditions and spatial inequalities already existing within the latter. Countries with
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higher socioeconomic status are better equipped to acquire technology and have
urban areas that have the infrastructure for providing ICT to a broader community.
The less affluent and rural dwellers are thus more likely to be without reliable access
to ICT; this is true even in developed countries such as the United States.

For these reasons, several initiatives now focus on creating the infrastructure
for ICT use or expanding that infrastructure to underserved areas and populations.
Several cities and counties in the United States, for example, are moving toward
providing Wi-Fi access at no direct cost to users. Such an approach begins to treat
Internet access the same as access to public utilities such as water and electricity.
Programs like the Technological Opportunities Program (TOP) provide grants to
nonprofit entities to reduce disparities in low-income areas [26]. Many universities
and private organizations are taking similar steps. Currently, many public libraries
and schools in the United States—including the vast majority in urban areas—
provide computer facilities with high-speed Internet access.

Additionally, patterns of ICT use vary depending on resources and other social
characteristics [23]. The disabled have less access to the Internet and are online
less than those who do not have a disability [27]. Generational gaps exist, as well.
Adults may have greater access to ICT, but younger age groups tend to spend more
time online [28]. Other characteristics, however, have shown recent improvements
in narrowing this aspect of the digital divide. Evidence of this narrowing of the
digital divide comes mainly from developed countries, however, as many developing
countries still face a considerable gap vis-a-vis their more developed counterparts
and within their boundaries.

6.2 Constraints on Access

Examining the manner in which countries currently provide access to all citizens
reveals several serious constraints. Access can be best understood as a series of
gaps or disconnects, rather than as a continuum from none to total access. These
gaps currently limit the potential of e-democracy, but they are not surprising given
the relative infancy of widespread ICT use around the world. By examining access,
we are able to evaluate the characteristics of those who enter the online public sphere
and determine ways to bridge these gaps.

A deeper issue relates to the way Internet access reproduces inequalities in the
existing social structure and the way in which these inequalities restrict the ability
of all citizens to engage in their country’s political process. Online environments,
even those sponsored by government, are often filtered and monitored, which results
in keeping some people out or diminishing their contribution. Some users are more
capable than others in navigating the online environment. The Internet and social
media vary tremendously in their interfaces with the public, some are very “user-
friendly” and others decidedly less so. These and other elements privilege those in
control of online public discourse and those tech-savvy users who often engage with
the online setting. The terms on which online environments operate and the ability
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of users to engage each other and the mediated space thus become essential to
providing forums that are “free and equal” for all participants.

User restrictions are important elements of mediated public discourse. Some
scholars have focused their attention on the impact of location and individual use
of ICT [29]. Location limits autonomous online engagement by applying social,
structural, and political constraints. DiMaggio and Hargittai [23] point out that
access points at work or in public places may require monitoring and filtering of
user activity. ISPs provide their own set of restrictions for users and some nations,
notably China, continuously monitor online activity of their citizens. The threat of
terrorism has led democratic societies to embrace e-surveillance of citizens. Beyond
these issues, online environments have internal characteristics that may also impose
limits on users, either intentionally or unintentionally. Forms of moderation and
policies regulating online interactions can often affect whose voice gets heard.
While policies and moderators may indeed be helpful in improving the quality
of discourse, careful attention must be paid to the way they can limit expression.
Certain digital forums, for example, may privilege abbreviated comments and
expression. Though concision is not limited to online behavior and the digital
environment, it plays a significant role in these situations due to the need to harness
and organize large amounts of information for purposes of discussion. Who does
the limiting and sow they do it, however, play the key roles in online environments.
These constraints, which are typically designed to help manage discussions and
to keep abusive behavior at a minimum, also have the potential to restrict user
autonomy. Thus, there is often a trade-off which must be made between encouraging
free expression and assuring reasonable and non-antagonistic online discussions.

Users vary considerably with regard to their “Internet competence” [23]. Good
language skills and the ability to effectively collect, analyze, and assimilate data are
two core competencies for Internet users. Some research points out that frequent
participants, or ‘old hands,” in online forums tend to take control of debates,
though often in positive ways [22]. To provide a more egalitarian atmosphere,
online environments should be designed in a manner that is user-friendly for
those who possess a range of technical abilities, from novice to expert. For example,
information can be posted on websites or social media to help new users or those
unfamiliar with online discussion norms and practices. In addition, links with
informational websites can be included to help equalize disparities in data-gathering
skills between different users.

6.3 Using ICT to Foster Greater Social Inclusiveness:
Positives and Negatives

Besides the important trends noted above, which affect all of society and not
just government, there are several emerging trends that have greater impact on
government and therefore deserve special attention. The growth of the disability
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rights movement and its impact on society will continue to have a major impact
on politics and public policy. One likely outcome is developing new policies to
promote a more inclusive society with respect to people with disabilities and their
accessibility to e-government. E-government could unintentionally exacerbate the
current digital divide by ignoring or choosing to de-emphasize the significance
of certain inclusivity issues relating to technology use. According to research
examining the problems with the implementation of federal disability law, an
accessible-for-everyone e-government still remains an extremely elusive goal [30].
Jaeger makes a strong case for federal policies to work toward a truly egalitarian
e-government that is fully inclusive of individuals with disabilities. Another area
where more work needs to be done is in bridging the digital divide between
high- and low-income Americans with regard to e-government. As part of the
modernization of social service agencies, increased networking and integration
of technology have played increasingly significant roles. ICT, for example, has
allowed agencies to prescreen applicants and put application forms online, which
has decreased administrative costs, improved case management, and increased
accessibility [31].

6.4 Structural Barriers to Inclusion

If a major goal of e-government and by extension, e-democracy, in the United States
is accessibility for every citizen, then the interaction between human beings and
technology needs to be better understood. Furthermore, a goal of inclusiveness is
the removal of barriers, including technological ones that prevent certain groups
from fully participating in the processes that directly affect them. Hetling, et al. [31]
examines the relationship between the expectations and desires of the clientele and
the design of technologies used by social service agencies. Many states, for example,
allow people to apply online for welfare benefits but still require them to make an
in-person visit to an office. Budget problems are behind efforts to put more services
online because that reduces administrative costs. ICT, moreover, allows links to be
made to other relevant government agencies, communication to occur in multiple
languages without the need for an interpreter, and overall increased accessibility.

The research indicates that using technology to deliver some government services
can result in fewer people receiving benefits. Whether this is an unintended
consequence or simply another means to lower costs is a matter of conjecture. It
is clear, however, that certain challenges exist to social service applicants online;
they include Internet access, training on the technology, availability of call centers,
complex application processes, and language and personal barriers. As a result,
food stamp modernization in Florida has led to an overall decrease in the number
of applications, especially among African Americans and seniors. According to
advocates, this can be linked to application scheduling conflicts, difficulty of
assembling eligibility documents, and expectation of denial of benefits. Presumably,
once these issues are overcome, the online application process itself will not pose a
barrier for those receiving the services they are eligible for.
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6.5 Structural Barriers Caused by E-Government

Sometimes e-government inadvertently creates a type of barrier that cannot be
fixed by technology. Making all services go completely online removes an often-
ignored aspect of welfare services: human interaction. TANF workers have shifted
the components of their work they perform online from only determining eligibility
to full case management. Welfare recipients’ interactions with employees have
been found to be a key determinant of overall satisfaction with welfare services,
particularly in the employee’s use of positive and negative discretion in determining
eligibility. The factors that comprise satisfaction with employees (competence,
accessibility, and interpersonal relationships) are normally absent from the online
application process. As more and more agencies shift to e-services, this is likely to
become an issue for some groups, including low-income people, seniors, and non-
English speaking immigrants. It is far from clear whether more advanced technology
provides a solution or only exacerbates the problem.

Besides cost reduction and other efficiencies, e-services provide other advan-
tages. Benefits of online applications, for example, include the loss of negative
discriminatory discretion—online applications are perceived as less judgmental,
more convenient, and to cause less anxiety for the applicant. Some people are more
likely to trust and respect an online application process, as by definition, it must be
impartial to the clients’ particulars. “Self-service welfare”, however, could be seen
as meeting the needs of organizations more than those of the clients. Furthermore,
some potential applicants may avoid self-service welfare out of fear of privacy
loss, security concerns, and their own technological incompetence. Some persons
might think that an online application is unreliable, too difficult, not secure, or
unresponsive to their needs, and so they might not even complete an application.
Suggestions for improving self-service welfare include: improved technical support,
either over the phone or online; more nuanced questions (such as recognizing
that a 1-year-old does not have a grade in school), ensuring website security; and
integration of online and in-person applications.

6.6 Challenges of Connecting the Unconnected

The ability of e-government to meet the needs of society’s most underserved (low-
income adults, seniors, and people with disabilities) is also weakened by the fact
that these segments of the population tends to be the least connected in terms
of technology and the Internet. If inclusiveness is indeed a true priority for e-
government and e-democracy, a means must be found to link non-ICT users to the
Internet. Not being connected is fast becoming the twenty-first-century equivalent of
illiteracy: it effectively excludes one from participating in modern life and enjoying
the full benefits of technological innovations. Some of those excluded from the Net
choose to be “off the grid.” They do not want their personal information being made
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available for every government agency to see. Additionally, the process is rather
cumbersome (despite being online) and many fear a significant loss of privacy.

These fears are far from being unfounded. Government uses of private informa-
tion that is different from what was originally intended include: authorizing agencies
to compare applicant-provided data with federal data to prevent fraud; the PATRIOT
Act allowing sharing of information provided to agencies (to ensure no material
support is provided to terrorists); prosecuting people who provide false or incorrect
information to social service agencies; and requiring applicants to have government-
issued identification when applying for social services, allowing for corroboration
with federal databases. All are well-intended pieces of legislation, designed to
prevent fraud and other criminal activities. Taken all together, however, they result
in clients not owning their personal data, which can be freely used by other
agencies without their permission. This issue of finding the proper balance between
legitimate government concerns and protecting privacy is likely to increase with
the growing sophistication of technology to gather and analyze massive amounts
of data. It becomes an issue of inclusiveness, moreover, when people are forced to
choose between benefits they’re eligible for and loss of privacy.

6.7 Technologies that Create Barriers to Access

Another example of the ways technology can hinder efforts to build inclusiveness
is the barriers it sometimes creates to access. Although ICT can allow easier,
private access to public agencies, the government has used ICT instead to take an
approach that favors bloated data collection over serving citizens [32]. Agencies
that serve low-income people require similar or identical information, but typically
each uses a separate application process. Creating one application that could be
used to streamline the process across agencies would solve a problem that has
plagued social service agencies for years: the time commitment required by low-
income people to access and participate with disparate social service agencies.
Using a universal application, while it solves one problem, potentially makes the
privacy issue worse since it now becomes easier to corroborate personal data across
many agencies using the same application process. Wilson [32] points out that
by understanding the impacts on low-income persons of implementing strategies
involving ICT, policy makers can develop a deliberately inclusive approach that
leverages technology to support access to assistance in a manner that can be
implemented at the federal, state, and county levels. According to Wilson, such
efforts can further democratize the government-to-citizen relationship and support
greater accountability to taxpayers.

The situations described above make it clear that technology-related structural
constraints are a critical component in the issue of online communication and
political deliberation. These structural aspects are dual in nature; they are either
an artifact of technological constraints (e.g., the presence or absence of Wi-Fi in
an area) or legal-regulatory constraints. In both cases, they constrain the way users
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interact in online environments. Often, whether or not the configuration of a virtual
space makes it more conducive to the virtual public sphere ideal is a matter of the
particular purpose and population addressed. Policies, moderators, and user-friendly
applications can ensure that all voices are heard, which allows e-democracy to better
able to fulfill its democratic potential. These issues of altering some of the structural
constraints of e-government are taken up in the next section.

7 The Way Forward: Reforming Major Structural Aspects
of E-Government

Suggestions have been made to improve ICT as a tool for e-democracy that include
changing certain aspects of network architecture and training political actors to
make more effective use of the technology. To counter the corporate manipulation
of online information, for example, Noveck [33] recommends that governments
mandate the use of value neutral search filtering tools for the Web. Additionally,
applications need to be developed that integrate online discussion forums and
information sources to enhance debate and foster more civil online discussions.
Another issue is the privacy of citizens needs to be better protected as e-government
initiatives continue to grow. Both industry and government should promote the use
of basic privacy protection measures (e.g., encryption) as well as collaborate on
educating the public on the use of these measures as a means to keep invasions of
privacy at a minimum. Through the implementation of some structural reforms and
changes, Noveck argues that the Internet’s value for society can be maximized.

In light of the structural challenges, Noveck also recommends that several
preconditions must be met before e-democracy can flourish. These include: free
and easily available Internet access; easy to use applications for all ages and skill
levels; easy to find and use e-democracy sites; e-democracy sites that support
encryption; sites that facilitate conversation, interaction, deliberation, education, and
engagement; and sites that encourage people to slow down, read, deliberate, and
then engage in dialogue. Noveck made these recommendations before the advent
of social media but most of his recommendations still apply, particularly the last
one. If anything, social media has made slowing-down more difficult. One thinks
of the rapid volleys of tweets between United States presidential candidates, their
supporters and opponents, in 2016 as evidence of this troubling trend.

Finally, e-forums must demand accountability from all participants and provide
assurance that every participant can be actively involved. In many respects, these
preconditions represent a bare minimum of structural adaptations needed to allow
virtual public spheres to thrive and flourish.
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7.1 New Role for Political Intermediaries

Another challenge in the transition from e-government to e-democracy is re-
envisioning the role played by intermediaries in the political process. Due to the
Web’s ability to directly connect users, many e-democracy proponents have pre-
dicted the demise of interest groups and political parties, the traditional middlemen
of politics. In one of the very few studies to examine the critical position of political
parties, legislative representatives, traditional interest groups and journalists on the
Internet, Edwards [34] finds “the Internet encourages the emergence of various
new intermediaries, including voter information websites, moderated online discus-
sion forums and mobilization platforms on specific issues. Increased competition
between intermediaries and an ensuing reconfiguration of positions between ‘old’
and ‘new’ intermediaries in democracy thus appears a more likely outcome than
does the outright disappearance of intermediaries.” (p. 163).

Intermediaries need to pursue different online strategies to strengthen relation-
ships or develop new ones with citizens. The quality of e-democracy thus depends
on the complex interplay between different types of democratic practices, citizen-
ship roles, and intermediaries. Edwards [34] elaborates on the strategies used by the
intermediary groups as they attempt to reconnect with the public by means of tech-
nology. Technology exerts its chief influence on both the information and interaction
intermediaries; in other words, technology makes inroads into the powerbase of
traditional political actors and the corporate media, which threatens their influence
over the political system. The preference intermediaries, or political parties, (which
have been accorded a privileged place in the political process by virtue of the fact
that they have been institutionalized through laws, traditional customs, the economy,
etc.) are the central actors in Edwards’ explanation. Edwards and others suggest that
re-designing current political structures and procedures to empower and encourage
citizens to participate constitute a set of conditions necessary to successful e-
democracy. The focus on improving e-democracy by designing new governance
arrangements that successfully solicit, incorporate, and build public participation
is still in its relative infancy. In an examination of the online formats used by
the Dutch since 1994 to increase public participation and engagement [35] in the
policy formation process, Bekkers found three motives underlie these efforts. First,
the desire to bridge the gap between politics and administration on one hand, and
citizens and government on the other. Second, valuing the input of citizens and other
stakeholders in the policy formation/implementation process. Third, introducing
competing policy viewpoints to enrich and stimulate debate on a wide variety of
political issues and topics.
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7.2 Linux Online Community as a Model for E-Democracy

Overall, governmental efforts have not produced the desired outcomes in these three
areas, which [35] leads Bekkers to examine different types of online communities
as possible models. One example of cyber-community that has shown significant
success in fulfilling each of the three criteria is the Linux community, which has
evolved into a worldwide network of open source software developers, as part
of an effort to create and disseminate an alternative to Microsoft Windows. This
community has been successful because it allows for (1) creative competition that
allows participants to discuss, critique, and improve on each other’s ideas, (2)
accessibility of all relevant information, and (3) embracing trial and error along
with feedback on outcomes. Other attributes that increase the viability of online,
deliberative communities include ensuring that there is bottom-up policy creation
and that issues are narrow and clear, rather than general and vague. In addition,
a trial-and-error process that requires participants to be not only diligent, but also
critical of themselves as well as others, and to be willing to improve deliberative,
online processes is required. Generally, a truly effective e-democracy cannot be
wholly the task of government. Ultimately, e-democracy must have firm support
and participation from the citizenry.

8 Conclusion: The Future of Virtual Public Spheres
and E-Democracy

Political decision-making and policy-making are two areas that are ripe for improve-
ment by means of virtual public spheres. Until recently, information and communi-
cation channels have been controlled by a powerful few in society—the political,
corporate, and media elite. Meanwhile, ICT provides an alternative source of
information and access to government for ordinary citizens, which can, in theory,
lead to more bottom-up, participatory decisions. Many problems still exist, however,
and some of the most important of these have been discussed in this chapter.

It is unlikely that 10 years from now people will be relying on Facebook to
mobilize vast numbers of people. Who can, however, predict with any accuracy
what the new platforms will be? Educated guesses, however, can be made taking
account of certain broad trends in technology and society. We know, for example,
that computing power continues to grow while hardware continues to shrink in size.
Today people carry tiny computers in their pockets that are more powerful by many
orders of magnitude than the ones NASA used to safely guide astronauts to the moon
and back in 1969. There does not appear to be any limit to how powerful or how
small computers will become. This stimulates more demand for the Internet to be
available everywhere and at all times. From the standpoint of e-government and e-
democracy, this translates into the increasing demand by citizens that all government
services, including democratic deliberation and voting, be accessible to everyone
via ICT.
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E-government can point to a number of notable successes, but we are still far

from realizing the dream of early activists of the virtual republic. A growing body
of research, nevertheless, indicates the conditions and prerequisites that need to
be met in order for e-democracy to be implemented. In light of all the structural
changes that need to occur, however, it is unlikely that the United States will
see successful implementation of e-democracy anytime soon. In the meantime,
technology continues to play an essential role in citizens’ lives and one can expect
to see further improvements in e-government. Although the virtual republic appears
to be far off, government helping to make citizens’ lives better through technology
is very much a current reality.
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Chapter 2

Exploring the Emergence of Open Spatial
Data Infrastructures: Analysis of Recent
Developments and Trends in Europe

Glenn Vancauwenberghe and Bastiaan van Loenen

Abstract In the past 20 years, European public authorities have invested consider-
able resources in the development of spatial data infrastructures. With the European
INSPIRE Directive as an important driver, national spatial data infrastructures were
developed throughout Europe to facilitate and coordinate the exchange and sharing
of geographic data. While the original focus of these spatial data infrastructure
was mainly on data sharing among public authorities, it became more and more
evident that these data could also be of great value to users outside the public
sector. In recent years, several countries and public administrations started to make
a shift towards the establishment of an ‘open’ spatial data infrastructure, in which
also businesses, citizens and non-governmental actors were considered as key
stakeholders of the infrastructure. This chapter provides an analysis of the measures
and solutions implemented in four European countries (the Netherlands, the United
Kingdom, Denmark and Finland) to make their spatial data infrastructures open to
businesses, citizens and other stakeholders. The analysis shows that in these four
countries the move towards more open spatial data infrastructures can mainly be
seen in the increased availability of geographic data and spatially enabled services
to citizens, businesses and other stakeholders.

Keywords Open data ¢ Geographic data ¢ Open spatial data infrastructures
* Citizens * Businesses * Spatially enabled e-services

1 Introduction

Since the 1990s public administrations in Europe and worldwide have invested
considerable resources in the development of infrastructures for promoting, facil-
itating and coordinating the exchange and sharing of geographic data [1]. These
so-called spatial data infrastructures have increased the availability and accessibility
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of geographic data collected and managed by governments. Geographic data,
i.e. data that refer to a location on the earth [2], are increasingly important for
governments, as most of the societal, environmental and economic challenges that
governments are facing, require spatial understanding and insight. Typical examples
of geographic data are topographical maps, address data, road data, and hydro-
graphical data [3, 4]. In Europe, an important trigger in the development of spatial
data infrastructures was the 2007 INSPIRE Directive establishing an Infrastructure
for Spatial Information in the European Community [5]. The Directive had an
important impact on the way governments in European countries organized the
access to and sharing of their geographic data. Its aim was to develop a European
infrastructure based on the creation, operation and maintenance of the national
spatial data infrastructures established and operated in the different member states
of the European Union.

The original focus of most spatial data infrastructure developments, not only
in Europe but also in other parts of the world, was on promoting and stimulating
data sharing within the public sector. Also the primary aim of INSPIRE was to
create a European Union (EU) spatial data infrastructure for enabling the sharing
of environmental geographic information among public sector organizations, within
and between member states and especially between member states and the European
Commission. In many European countries, data sharing with organizations and
individuals outside the public sector for a long time remained limited, as the
mechanisms and instruments to support and facilitate this type of sharing were
missing [6]. This formed an important barrier to a more effective and efficient use of
geographic data throughout society [7]. In recent years, several countries and public
administrations in Europe started with the implementation of an open data policy,
with the aim of making their government data ‘open’, i.e. freely available for use
and re-use without restrictions. In most countries, also geographic data were under
the scope of these open data policies and programmes, and were made available
to citizens, businesses and other potential user groups outside the public sector.
At the same time also in the development of spatial data infrastructures these private
organizations, research institutions and other non-profit institutions were recognized
as important stakeholders, and became more actively involved in the governance and
implementation of the infrastructures.

The aim of this chapter is to empirically examine the multifaceted and changing
role of non-government actors in the development of spatial data infrastructures in
Europe. An analysis will be made of how four European countries have been dealing
with the challenge of opening their spatial data infrastructures to actors outside the
public sector. The chapter will analyse the measures and solutions implemented by
European countries in the past 10 years to make their spatial data infrastructures
open to businesses, citizens and other stakeholders. In the following section of this
chapter, a brief overview is provided of the main concepts, views and research on
the role of citizens and businesses in spatial data infrastructures. Next, the EU legal
framework on geographic data sharing is described and the four national spatial data
infrastructures that will be analysed are introduced. The fourth section presents the
main actions and measures taken in these four spatial data infrastructures to make
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geographic data available to citizens, businesses and other users. In the fifth section,
the analysis is focused on the governance and implementation of the infrastructures,
and the involvement of non-government actors in both processes. The chapter ends
with a discussion of the main findings and some conclusions.

2 Towards Open Spatial Data Infrastructures

Spatial data infrastructures often are defined and described as a complex and
dynamic phenomenon [8, 9]. Giff and Crompvoets [10] see several reasons for
the complex character of these infrastructures: the many components a spatial data
infrastructure consists of, the diversity of involved stakeholders, and the many dif-
ferent objectives and ambitions of these stakeholders. Technological advancements,
such as the emergence of web 2.0 technologies, and societal changes, such as the
increasing use of geographic information in everyday life, are often mentioned as
important drivers behind the dynamic character of spatial data infrastructures. A
key characteristic of spatial data infrastructures is the involvement of a large and
diverse group of actors [11]. Governments are often considered as the central actors
in the development and implementation of spatial data infrastructure, since they
are the major producers and users of geographic information [12]. Governments
at different administrative levels and in different thematic domains are involved
in the creation, management, use and sharing of geographic data [13]. But also
private companies, non-profit organisations, research and education institutions
and even citizens can participate in the development and implementation of a
spatial data infrastructure [14]. Some authors even argued that the involvement and
engagement of each of these stakeholders group is essential to the realization of a
successful spatial data infrastructure [2, 14—16]. Also the development of spatial
data infrastructures for particular users groups, such as scientists or citizens, is
proposed as an alternative approach for addressing the needs of these users [17].
For many years several authors have suggested and explored the introduction of a
new generation of more user-driven spatial data infrastructures and the need to rede-
fine or expand the SDI concept [18-21]. In reality most spatial data infrastructures
in the world were government initiatives to facilitate and coordinate the exchange
of geographic data among producers and users in the public sector. In recent years
however, several technological, institutional and societal developments suggested
a shift towards more open spatial data infrastructures in which also businesses,
citizens and other non-governmental actors were considered as key stakeholders
of the infrastructure. The concept of open data spatial data infrastructures entails at
least four core but interrelated changes in the role and position of actors outside the
public sector in the development and implementation of spatial data infrastructures.
First, open spatial data infrastructures primarily deal with opening geographic
data, and making these data freely available to citizens, businesses and other
users for re-use without restrictions. Since President Obama’s Memorandum on
Transparency and Open Government announcing the creation of a transparent
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and collaborative government through public participation, the concepts of open
government and open data have attracted considerable attention from researchers,
practitioners and decision makers. Open government data became a very popular
topic in many parts of the world, including Europe, Australia, New Zealand and
Azia [22]. Open spatial data infrastructures in essence are about applying the
principles of open data to geographic data. This means all geographic data should
be made available for free, unless they are subject to legitimate privacy, security
or privilege limitations. The data should be license-free, machine processable, and
timely available to the widest range of users in an open format [23].

Second, spatial data infrastructures can be considered as a framework supporting
the delivery of e-services to citizens, businesses and other stakeholders [24]. Some
authors even argue that spatial data infrastructures will only be successful if they
are well connected to e-government [13]. The data and other components of a
spatial data infrastructure should be used to improve and enhance all types of
online services: information services, contact services, transaction services, and
participation services. These spatially enabled services, i.e. services built on top
of geographic data and other components of a spatial data infrastructure, will
ensure that also businesses, citizens and users could optimally take advantage of
the benefits of geographic data. In addition to opening up geographic data sets to
businesses, citizens and other users, open spatial data infrastructures also include
the provision of different types of spatially enabled e-services to these citizens and
businesses.

Third, in order to take into account the needs and requirements of different
stakeholder groups, also data users and producers outside the public sector should
be involved in the governance of the SDI [25]. The governance of spatial data
infrastructures deals with the adoption of structures, procedures and instruments
for managing the relationships and dependencies between all involved actors,
units and organizations. The key challenge of governance is reconciling collective
and individual needs and interests of different stakeholders in order to achieve
common goals [26]. Therefore, open spatial data infrastructures is also about
refining existing governance instruments and adopting new governance instruments
to involve organizations and actors outside government in the governance of spatial
data infrastructures.

Fourth, spatial data infrastructures only are open in case all stakeholders can
contribute to the development of these infrastructure, which means they can also
add their own data and components to the infrastructure. The contribution of non-
government actors to the development and implementation should go further than
the traditional contribution, i.e. working as contractors for public administrations
and providing services to these administrations [6]. Open spatial data infrastructures
can only be realized by putting in place processes, methods and tools that stimulate
and enable non-government actors to add their own data sets and other components
to the infrastructure. A particular challenge is to optimally take advantage of
voluntary geographic information (VGI), i.e. geographic data provided voluntarily
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by individuals [27]. As it was argued by Budhathoki et al. [20], open spatial data
infrastructures require a redistribution of data production activities among different
types of organizations and users.

3 The European Framework for Geographic Data Sharing

The EU legal framework for the availability and sharing of geographic data is
formed by several legal instruments. The two most prominent instruments are
the PSI Directive 2003/98/EC on the re-use of public sector information and the
INSPIRE Directive 2007/2/EC establishing an Infrastructure for Spatial Information
in the European Community (INSPIRE). Both Directives lay down a set of rules
on governing the re-use and availability of government data, and geographic data
in particular.

3.1 The European PSI Directive

The European Directive on the re-use of public sector information (Directive
2003/98/EC, known as the ‘PSI Directive’) entered into force on 31 December 2003.
After a review of the Directive and a proposal by the European Commission in 2011
to revise the Directive, the new PSI Directive entered into force in July 2013 [28,
29]. The PSI Directive focuses on the economic aspects of public sector information
and encourages the Member States to make as much information available for re-use
as possible.

The PSI Directive establishes a minimum set of rules governing the re-use and
the practical means of facilitating re-use of existing documents held by public
sector bodies of the EU Member States. The Directive rules that all documents held
by public sector bodies of the EU Member States are re-usable, unless access is
restricted or excluded under national rules on access to documents and subject to
the other exceptions laid down in this Directive. The PSI Directive does not contain
an obligation concerning access to documents. If information is not accessible also
the re-use obligations of the PSI Directive do not apply.

The Directive promotes the use of open licenses, although the use of open
licenses is not obliged. The Directive also addresses the use of open and machine-
readable formats and the provision of metadata on the documents. Another issue
addressed in the Directive are possible charges for public sector information.
The Directive supports the re-use of this information by setting marginal cost of
reproduction as the rule, although certain exceptions still are possible. In addition,
the PSI Directive requires transparency of the amount of, and the calculation basis
for all charges.
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3.2 The INSPIRE Directive

While an important driving force for public organizations to open their data
came from the revised PSI Directive, also the INSPIRE Directive establishing an
infrastructure for Spatial Information in the European Community of 2007 had an
important impact on the way public administrations in Europe organize the access
to and sharing of their spatial or geographic data [5]. INSPIRE aims to overcome
the major barriers affecting the availability and accessibility of geodata, through
the development of a European spatial information infrastructure. This European
infrastructure will be based on the creation, operation and maintenance of the
national spatial data infrastructures established and operated by the 28 Member
States of the European Union, but also Switzerland, Norway and Iceland.

The INSPIRE Directive requires public authorities to publish all spatial data
related to the environment according to specific technical and non-technical speci-
fications. For each data set, a description of the data should be provided in the form
of metadata and these metadata should be accessible through discovery services
making it possible to search for data sets. In addition, view services should be put
in place making it possible to view the data sets and download services should be
developed enabling to download the data—or parts of it—and access them directly.
Data should be conform to the INSPIRE data specifications, while also the metadata
and network services should be INSPIRE compliant. Moreover, public authorities
should adopt measures for the sharing of spatial data sets and services between its
public authorities enabling these public authorities to gain access to and exchange
and use these spatial data sets and services.

The INSPIRE Directive aimed to tackle many barriers to the—commercial—
re-use of data and services: a central access point is established where users can
discover all available data and services of all member states and also view most
of these data and services free of charge; download services for getting direct
access to spatial dataset need to be put in place, and data providers need to provide
information on the conditions applying to access to, and use of, spatial data sets
and services and on the corresponding fees. Also the need to make data available
harmonized to the INSPIRE specification enables the re-use of this data by other
parties. Analysing the different components and requirements of INSPIRE, it can
be concluded that the Directive makes an important contribution to promoting the
re-use of spatial data, by enhancing the legal and physical attainability of the data
but also the usability [30].

3.3 Open Geographic Data in EU Member States

The European INSPIRE Directive and PSI Directive both have an impact on the
way governments and public authorities in Europe are dealing with the management
and exchange of spatial or geographic data through the establishment of a national
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spatial data infrastructure. With the entrance into force of the INSPIRE Directive
but also the PSI Directive, countries in Europe started or continued with the
development of their national spatial data infrastructure according to the principles,
rules and guidelines of INSPIRE and PSIL.

It is the aim of this chapter to investigate the role and position of non-government
actors, such as citizens, businesses, research institutions and other organizations, in
the development of these national spatial data infrastructures. The study focuses
on four countries that have been very active in promoting and facilitating the
participation of non-government actors in their national spatial data infrastructure
and thus can be considered to be at the forefront of the development of open spatial
data infrastructures in Europe: the United Kingdom, Finland and Denmark and
the Netherlands. The study is based on a document analysis of relevant publicly
available documents on the development and implementation of the national spatial
data infrastructure and the implementation of INSPIRE in each of these four
countries. Key documents are the official country reports on the implementation
and use of infrastructures for spatial information that have to be submitted by all EU
member states every 3 years.! In addition to these official country reports, also other
policy documents were analysed, including implementation strategies, legislation
and other policy reports.

In the United Kingdom, the UK Location Strategy of 2008 was a crucial step
in the development of the UK spatial data infrastructure [31]. Because of the
synergies between the Strategy and the European INSPIRE Directive, both were
implemented jointly as part of the UK Location Programme. Strategic coordination
of the implementation originally was provided by the UK Location Council and the
UK Location Programme board, in which all the key stakeholders were represented.
In 2013, both were replaced by the UK INSPIRE Compliance Board, which now is
the main governance body of the UK spatial data infrastructure. The Board is led
by the Department for Environment, Food and Rural Affairs (Defra), the national
contact point of the UK spatial data infrastructure.

In Denmark, it was the Danish Act on the infrastructure for spatial informa-
tion, the so-called SI Act, that provided the legal basis for the development of
the infrastructure for spatial information, based on the INSPIRE Directive. In
Denmark, the development of the national spatial information infrastructure is
strongly connected with the national eGovernment strategy, and with the Basic Data
Programme in particular. The Coordination Committee on Infrastructure for Spatial
Information was established in 2010, with the aim of facilitating and maintaining
an effective spatial data infrastructure. The Danish Geodata Agency, which is part
of the Ministry of the Environment, is responsible for the infrastructure and for
coordinating and supporting the tasks of different involved parties.

In Finland, a first initiative to coordinate the sharing of geographic data was taken
in the beginning of the 80s, with the initiation of the national Land Information
System (LIS) project. At that time, around 20 public agencies, ministries, local

! All reports can be found at http://inspire.ec.europa.et/INSPIRE-in-your-Country
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governments, companies and research units participated in the collaboration on the
LIS project. The transposition of the INSPIRE Directive into national legislation in
2009 with a law and a decree on the infrastructure for geographic data provided a
new boost to the development of a spatial data infrastructure in Finland. The national
coordination of the infrastructure is in hands of the Ministry of Agriculture and
Forestry, who is supported by the National Council for Geographic Information.

In the Netherlands the political responsibility for implementing the national
spatial data infrastructure but also INSPIRE lies with the Minister of Infrastructure
and Environment. While it is the Ministry of Infrastructure and Environment that
acts as the principal and budget holder of the SDI, the technical implementation
of the infrastructure is delegated to Geonovum. The Ministry of Infrastructure and
Environment also chairs the national administrative council for geographic data
which incorporates all ministries that are involved in the SDI. INSPIRE is led
by a steering committee, in which the main parties concerned in INSPIRE are
represented, and which is advised by a consultative group. In addition to INSPIRE,
the development of the SDI is strongly related to the key registries of the national
e-government policy and the national data facilities, that are based on national
legal acts.

4 Open Data and E-Services

The aim of this chapter is to empirically investigate to what extent and in which
manner a move was made towards a more open data spatial data infrastructure in
the United Kingdom, Finland, Denmark and the Netherlands. This section analyzes
the actions and measures taken in these four countries to open the main outputs
of these infrastructures, i.e. the data and services on top of these data, to citizens,
businesses and other users.

4.1 Open Data

The United Kingdom, Finland, Denmark and the Netherlands all were among the
first countries in Europe where the central government decided to release its gov-
ernment data as open data and an open data programme was announced. Although
these open data policy programmes and related actions focused on all types of
government data, in all four countries they strongly influenced the availability
of open geographic data. Important elements in the opening of geographic data
were the establishment of single access points and the development of a license
framework with standard licenses.
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4.1.1 Policy Initiatives

In the United Kingdom, Prime Minister Gordon Brown announced in the summer of
2009 his ‘Making Public Data Public’ policy programme to increase the availability
of government data for re-use by businesses, citizens and other stakeholders. From
July 2010, government departments and agencies should ensure that any information
published includes the underlying data in an open standardised format. In the
following years, similar policies and initiatives were announced and implemented
in other European countries.

In March 2011, the Finnish government published its resolution on sharing of
government data and increasing the re-use of government data. As a result of this
resolution, many government organizations in Finland started opening their data
in 2012. In 2013, the Finnish Ministry of Finance launched a 2-year Open Data
Program to accelerate the implementation of open data in Finland. The objective
was to open all major government database by the year of 2020. From the very
beginning, geographic data and maps were considered as one of the pilot target
databases.

With the Danish Basic Data Programme “Good Basic Data for Everyone — a
driver for growth and efficiency”, the Danish government, local governments and
regions agreed to make several key data sets in Denmark freely accessible and re-
usable for all public authorities, but also for citizens and companies. As ‘open and
efficient access to geographic data’ was one of the seven key priorities of the Basic
Data Programme, also geographic data sets were under the scope of the programme.

In the Netherlands, the Ministry of Internal Affairs is the responsible Ministry
for access to public sector information. In 2013, the Ministry presented a vision and
associated plan of action for an open government. Partly based on the international
Open Government Partnership, the Ministry adopted the general policy ‘publicly
accessible, unless’. Starting point for publicly accessible data is that these should
also be available for re-use. Government needs to make the data publicly accessible
either on request of a citizen or pro-actively. In anticipation of this vision, action
plan and related legislation, the Dutch Ministry of Infrastructure and Environment
already adopted an open data policy for the entire Ministry in the Summer of 2012.
All the data of the Ministry should be available as open data, unless there was a good
reason not to do so (privacy, national security, confidentiality). All departments of
the Ministry were provided a single strict deadline to release their data as open data.
All government data coming under the Ministry of Infrastructure and Environment
by 2015 at the latest.

4.1.2 Availability of Open Geographic Data

Encouraged by these initiatives, and often mandated by a new legal framework,
in all four countries many geodatasets became publicly available. However, some
organizations already had an open data policy in place before the introduction
and implementation of the government-wide open data programme. In Finland,
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environmental data had been made available free-of-charge by the Finnish Envi-
ronment Institute in 2008, several years before the government resolution on open
government data. The National Land Survey of Finland opened several small scale
data sets in 2011, and all its topographic data, including topographic database and
aerial photos, in 2012. Many other data providers opened their data prompted by
the resolution on sharing of government data: the Geological Survey of Finland, the
Finnish Forest Research Institute, the Statistics of Finland, the National Board of
Antiquities and several of the largest municipalities. At the moment, more than half
of all data falling under the scope of the INSPIRE Directive are open.

In Denmark, the definition of geographic ‘base’ data as part of the Basic Data
Programme especially focused on data themes recognized by the INSPIRE Directive
as reference data. Among the geodata considered as basic data sets, and thus
freely available since the beginning of 2013, are the land register, the geographical
boundaries (the National Administrative Geographical Classification), Denmark’s
elevation model, the national geographical names, and the so-called Map Data. Two
major geographic data providers are the Danish Geodata Agency and the Ministry
of Housing, Urban and Rural Affairs.

In the Netherlands, the Ministry of Infrastructure and Environment, including
the different agencies that are part of the Ministry, is the key provider of open
geographic data. Almost half of the datasets available on the national open
data portal, are geographic data. According to a report of the Dutch Algemene
Rekenkamer [32] on the status of open data in the Netherlands, approximately 95%
of all map data in the Netherlands are available as open data. Among the open
geographic data sets in the Netherlands are several small-scale data sets, but also
very detailed data and even 3D data.

In the United Kingdom, the Environment Agency and the Department for
Environment, Food & Rural Affairs are among the top providers of open government
data, and have also opened several key geographic data sets. Among the most
popular and valuable open geographic data are LIDAR data, flood data, geological
maps, and land registry data. Also the UK Ordnance Survey has made several
geographic data sets openly available, including the road data, river data, terrain
data and administrative boundaries.

4.1.3 Single Access Points and Harmonized Licenses

Two key elements in the realization of the open data programmes in the different
countries were the establishment of a single access point to data and the devel-
opment of a license framework. In the UK, the creation of a single online access
point for public data, data.gov.uk, was one of the first pillars of the Making Public
Data Public programme. Also geographic data sets are made available through
data.gov.uk,” and form a considerable portion of all government data available on

Zhttps://data.gov.uk/


https://data.gov.uk

2 Exploring the Emergence of Open Spatial Data Infrastructures: Analysis. . . 33

this platform. Also in Denmark the creation of a Common Basic Data distribution
solution was one of the key priorities of the Basic Data Programme. The common
Data Distributor® was launched in in 2015, and now is an alternative data distribution
channel in addition to Digital Map Supply,* the distribution solution of the Danish
spatial data infrastructure through which spatial data and services are made available
to the public since 2005. In the Netherlands, the National Geo Register” is the central
access point to spatial data in the Netherlands. Open geodata from the National Geo
Register automatically are included in the Dutch Open Data Portal, which was
launched as part of the national ‘Open Data Programme’. In Finland the national
geoportal Paikkatietoikkuna,” which was created in 2010, still is the main access
point to spatial data.

Also the development and implementation of a licensing framework and standard
licenses was an important element in improving the access to and stimulating the
re-use of geodata. Since many barriers to sharing and use of geographic data were
related to the conditions for use, the Netherlands started with the development of
the ‘Geo Gedeeld” framework® to harmonize conditions for use. The framework
was based on the principles of Creative Commons and was built on a set number
of standard conditions for use with an individual icon, layperson’s wording and a
legally binding text [33]. Each data owner had to specify which of the conditions for
use (one or more) were applicable to his/her data or services. In 2014, it was decided
to bring the Dutch spatial data policy in line with international standards, and to
apply where possible the Creative Commons framework. A ‘Creative Commons,
unless’ principle was introduced for INSPIRE data, which means governments
now have to apply one of the Creative Commons licenses when making their data
available, unless they want to impose specific conditions the Creative Commons
framework does not cover. In that case, they have to apply the ‘Geo Gedeeld’
framework.

In most other European countries, the development of a common license
framework from the beginning focused on all government data. In Finland, the
Ministry of Finance published an open data license recommendation for public
administration in 2014, and the use of the Creative Commons framework now
is recommended. In Denmark, several projects dealing with the development of
common data licenses across authorities and the private sector were included in
the Basic Data Programme. In the United Kingdom, the development of a UK
Government Licensing Framework was an important element of the UK Open
Data strategy. The UK Government Licensing Framework (UKGLF) provides a
policy and legal overview of the arrangements for licensing the use and re-use of

3http://datafordeler.dk/
“http://kortforsyningen.dk/
Shttp://nationaalgeoregister.nl/
Shttps://data.overheid.nl/
http://www.paikkatietoikkuna.fi/
8http://geogedeeld.geonovum.nl/
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public sector information. The Open Government Licence (OGL) is promoted as
the default licence for public sector information. The UKGLF has been endorsed
as the licensing framework for the use of spatial datasets covered by the INSPIRE
Regulations.

Table 2.1 provides a summary of the main elements of the geographic open data
initiatives in the four countries.

4.2 Open E-Services

The realization of an open spatial data policy to make geographic data freely avail-
able to citizens, businesses and other stakeholders in many European countries was
an important step in the realization of an open spatial data infrastructure. By making
geodata accessible and re-usable for actors outside the public sector, also these non-
government actors could directly benefit from the large volumes of geographic data
collected and managed by public authorities. Opening up geographic data meant
the spatial data infrastructure was made more open by making the key output
of the infrastructure, i.e. the data, directly available to businesses, citizens and
other stakeholders. An alternative way in which European countries opened their
spatial data infrastructure was through the provision of spatially enabled services,
which were built on top of the geographic data sets. Most European countries
strongly focused the implementation of their national spatial data infrastructure
on improving the availability and accessibility of geodata, especially in the first
years of implementation. An important parallel in the actions and initiatives of the
four countries in our analysis is their strong focus on the development of spatially-
enabled services to citizens and businesses. These spatially-enabled services have
evolved from more simple information services and contact services to more
advanced transaction services.

4.2.1 Information Services

The Dutch Atlas Living Environment® is a good example of a so-called information
service built on top of the national spatial data infrastructure. With the development
and provision of these spatially-enabled information services, governments make
use of geographic data to make information on their activities, processes and
products available to citizens and business, in a user-friendly and accessible manner.
The Atlas Living Environment provides citizens and professionals access to up-
to-date and correct information on environment and health. The Atlas contains a
wide range of digital maps from many different sources, often at a very detailed
level, and on several topics: air quality, noise, soil conditions etc. Similar spatially-

http://www.atlasleefomgeving.nl/en/
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enabled information services can also be found in the United Kingdom, Denmark
and Finland, not only in the area of environment, but also in other thematic areas.
The Danish MapMyClimate'? platform informs citizens and other stakeholders
about the potential impact of climate change on their life and environment. Also the
Finnish Mol.fi'! website, the national job website where jobseekers can search for
vacancies, includes a map interface based on a spatial data service by the national
SDI, and can be considered as a spatially enabled information service. The best
known example of information services on top of geodata are the multi-modal
traffic planners (e.g. Rejseplanen'? in Denmark or Reittiopas'? in Finland) providing
citizens information on all types of public transport and allowing them to plan their
journey.

4.2.2 Contact Services

One of the first spatially enabled contact services was developed and implemented
in the United Kingdom. With the online FixMyStreet'* service citizens could
report potholes, broken street lights and other problems with streets and roads.
FixMyStreet services now exist in many different European countries and are
a good example of spatially enabled contact services, i.e. online services based
on geographic data that allow citizens or other stakeholders to contact public
administrations and provide them with relevant information. Similar applications
exist to allow citizens to report on illegal dumping, other garbage related complaints
or cases of pollution. But contact services also include services that can be used
by specific stakeholders or professionals to submit an application. One example of
this is the Finnish Vipu'’ service, an electronic service farmer can use to submit
their application for agricultural subsidies. The service contains a map interface
supported by the national spatial data infrastructure, where farmers can submit
cultivation plans.

4.2.3 Transaction Services

Also in Denmark farmers can use an online e-service to submit their applications
for EU agricultural subsidies. As the entire process has been digitized and also the
processing of the application and the final payment of the subsidy is integrated into
the system, the service has developed towards a spatially enabled transaction ser-

Ohttp://mapmyclimate.dk/
http://mol.fi
Phttp://www.rejseplanen.dk/
Bhttps://www.reittiopas.fi/
https://www.fixmystreet.com/
https://vipu.mavi.fi/
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vice. These transaction services, which refers to the electronic intake and handling
of requests and applications of rights, benefits and obligations, can be considered
as a third type of spatially enabled e-services. Because these transaction services
demand two-way interactions between government and citizens/businesses, they are
more complex and more difficult to realise than information services and contact
services, which are mostly one-way services. In Denmark, Finland, the Netherlands
and the United Kingdom several examples of spatially enabled transaction services
can be found. A typical example is the online application and processing of building
permits. Under the Finnish Action Programme on eServices and eDemocracry,
several services to support the process of building permits were developed based
on the national spatial data infrastructure.

5 Open Infrastructure

In the previous section it was shown how several European countries have opened
their national spatial data infrastructure to citizens, businesses and other actors
outside public administration by making geographic data and e-services on top of
these data available to these parties. The provision of data and services to non-
government actors can be seen as opening the main outputs of the infrastructure
to other parties. Another way of opening the infrastructure is by allowing other
stakeholders to contribute to and participate in building up the infrastructure. A dis-
tinction can be made between two main types of active participation: participation
in the governance of the infrastructure and participation in the implementation of
the infrastructure.

5.1 Open Governance

Open governance of spatial data infrastructures implies that also non-government
actors and bodies are actively involved in the governance of the infrastructure, and
particular effort is done to respect and reconcile the needs and interests of different
parties. Two main ways to do this are through the establishment of appropriate
governance structures and through the development of a shared vision and strategy
on the spatial data infrastructure.

5.1.1 Governance Structures

A common instrument for the governance of national spatial data infrastructures is
the creation of a coordination or governance structure through which stakeholders
can participate in decision making on the development and implementation of
the infrastructure. SDI governance bodies are in place in all European countries,
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although they come in many different sizes and shapes. Originally, the United
Kingdom had a UK Location Council and a UK Location Programme board, which
in 2013 were replaced by the UK INSPIRE Compliance Board. The Netherlands
still has two main governance bodies for INSPIRE, with the steering committee
and the consultative group. The national SDI has an informal governance structure
in the top team and strategic platform with representatives of the ‘golden helix’
(government, business, and academia) in both teams. National government governs
the government part in the SDI through the national administrative body for SDI
(GI Council). In Finland, the governance structure of the national SDI consists of the
National Council for Geographic Information, while in Denmark this role is fulfilled
by the Coordination Committee on the Infrastructure for Spatial Information.
Although similar structures and bodies are in place in other European countries,
the governance of the SDI in the United Kingdom, Finland, Denmark and the
Netherlands is characterized by a relatively strong involvement of non-government
actors.

In the Netherlands, the involvement of the non-government actors in the decision
making process on SDI takes place in the INSPIRE Consultative Group, in which
besides INSPIRE data providers also users, universities and the business community
are represented. The Consultative group provides advise to the central Steering
Committee of INSPIRE, and the chair of the consultative group is also member of
the Steering Group. The Consultative Group is considered to be an important factor
in the quality assurance procedure of the INSPIRE programme in the Netherlands,
as the group examines the main results delivered by the INSPIRE programme and
advises the steering committee on the implementation of the programme. For the
general geodata policy, a ‘top team’ and strategic platform have been established in
which the private sector is represented to align supply and demand, consisting out of
leaders and representatives from the public, private and academic sector. Together
they determine the priorities and direction of the geo-sector.

The SDI governance structures of Finland and Denmark formally consist of
one single body, i.e. the Coordination Committee in Denmark and the National
Council in Finland. In both countries, non-government actors are directly involved
in the governance body. The National Council for Geographic Information in
Finland consists of representatives of eight central ministries, but also of several
members representing several producers and users, the municipalities, collaboration
networks and the research community. In Denmark, the Danish universities are
directly involved in the Coordination Committee, in which also Geoforum is
represented. Geoforum is the Danish forum for spatial information, with members
from both public authorities and the private sector. A similar role is fulfilled by the
National INSPIRE network of Finland, which is a voluntary network of 350 experts
from around 120 organisations, including government institutions, companies and
research and education institutions.

In the United Kingdom, representatives from the wider GI sector, including the
private, research and non-profit sector, participated in the original UK Location
Council, the executive group that provided strategic direction to the UK Location
Programme, but also in the UK User Group, an advisory board that monitored
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the UK Location Programme and ensured that wider end user needs and priorities
were met. Experts from private, academic and third sectors are also involved in
different working groups of the INSPIRE governance structure. The Association for
Geographic Information (AGI), the association representing the UK GI industry,
is seen as a key partner in the implementation of the infrastructure. Especially
in the starting phase of SDI implementation, many individual experts contributed
to the definition of the overall architecture and strategy. However, in the new
governance structure the GI industry and wider GI community are not formally part
of the new structure, but still remain involved in the implementation.

5.1.2 Strategic Planning and Management

Besides in the governance structure the ambition to develop an Open SDI is also
reflected in the strategic planning and management of the implementation of the
SDI. All four countries in our analysis have developed an SDI strategic plan in
recent years, and each of these plans clearly expressed a move towards an open
spatial data infrastructure. In Denmark the development of the strategic document on
‘Location — A gateway to eGovernment’ mainly was in hands of the Danish National
Survey and Cadastre. The document contained a presentation of the National
Survey and Cadastre, but also provided a broader view on the national spatial data
infrastructure and a detailed discussion of the importance of geographic data.

In the United Kingdom, Finland and Netherlands, the process of developing
the strategic plan was a more open process, as actors outside the public sector
were involved in the planning process. In Finland, the National INSPIRE network
prepared the national spatial data strategy for 2010-2015 entitled ‘Location: the
Unifying Factor’ [34], and actively contributed to the implementation of the strategy.
The network was also involved in updating the strategy in 2013 and 2014, which
resulted in the Finnish national spatial data strategy 2016 ‘Position for spatial data’.
In the Netherlands, the implementation approach and strategy for the development
of national spatial data infrastructure between 2008 and 2011 was described in
the GIDEON policy document [35]. Besides several public authorities, also the
association for Geo-ICT companies (GeoBusiness Nederland) and several academic
institutions contributed to the creation of this strategic document. Also the 2014
policy document, the ‘Partners in GEO’ vision, is a shared vision of both the private,
academic and public sector on the geo-information infrastructure in the Netherlands
[36]. The Location Strategy for the United Kingdom was launched by the UK
Geographic Information Panel, a high-level advisory board providing advice on
location information issues of national importance [31]. Also the members of this
panel represent key interest groups in government, business and the wider location
information community in the UK.

The idea of an open spatial data infrastructure is not only expressed in the
way these strategies were developed, but also in the content of the strategies.
All strategies explicitly emphasize the significance of geodata for businesses,
citizens and the society in general. The original Dutch GIDEON strategy made a
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distinction between government-provided products and services for the public and
businesses, and products and services that are developed by businesses. Location
information provides governments at different levels the opportunities to improve
their interactions with citizens and businesses. Moreover, if businesses but also
citizens are able to work with location information and create new products and
services, economic value is added to governmental location information. The more
recent ‘Partners in GEO’ vision document strongly focuses on the importance
of geographic data to address key societal challenges and the need for improved
cooperation between government, the private sector and the academic sector.

The UK Location Strategy highlights the significance of location information for
realizing innovation, as existing information is used in new and innovative ways,
and added value is generated at no additional costs [31]. According to the original
Finish ‘Location: the Unifying Factor’ strategy, geographic data can serve as a
basis for new companies to develop their ideas into new products and services
for a growing market [34]. The Finish strategy also mentions the role of geo-
information in support of participation of citizens. Making available forecasts, plans
and decisions as interoperable and easy accessible maps allows citizens to assess
them easily and to provide their feedback and proposals. The strategy of Denmark
states that geographic data and information will make it easier for citizens and
businesses to find information from governments [37]. Presenting administrative
information together with location information will make it easier to communicate
and understand public sector activities and decisions. Moreover, geodata increase
the opportunities of citizens and business to participate in the public debate and
secure their individual rights.

Table 2.2 summarizes the key elements of the governance structures and strategic
plans of the four national spatial data infrastructures.

5.2 Open Implementation

Besides their involvement in the governance and decision making on the SDI, non-
government actors could also actively contribute to the implementation of the spatial
data infrastructure through the provision of data, products and services. Businesses
but also other institutions such as research institutions often play a significant
role in the development of national spatial data infrastructure by collecting data
on behalf of public authorities or by handling the data collection and processing
at the request of a public authority. Geo-ICT companies also provide tools and
services for supporting the distribution of geodata. In many cases, public authorities
especially rely on local companies within their own country to support them with
the processes of creation metadata, setting up catalogues, setting up view and
download services, harmonizing data sets and monitoring the performance of the
infrastructure. However, some Geo-ICT companies and SMEs in particular are
also active outside their own country and provide support to the implementation
of spatial data infrastructures worldwide. Two examples of such internationally



41

2 Exploring the Emergence of Open Spatial Data Infrastructures: Analysis. . .

(¥100) 0"AD ur
s1ouyIed pue (800¢) SPUBLIOYION
Ay} J0J AJI[IOR) UOTIBULIOJUI-093

A—NOIAID

PUBLISPAN SSoUISNgoan)
wropyerd or3erens
pue wed) doj QgD Ul SIoULIE],

dno1g aaneynsuo) TYIISNI
SPUBLIOYION

(1107) JUAWUIA0DD
0} Aemared y—uoneoo|

wnIojoon

UOIBULIOJUT
Tenedg I0J oInjonmseIyuy oY)
U0 99 IUIO)) UOIRUIPIOOD)

Syrewuaq

(107) eyep [eneds

Joj uonisod pue (0107)
10108, SulkJIun) Ay} :UOHEBOO]
pue[uL] JO

J10m19U HYIASNI [BUOoheN

uonjeuriojuy orydei3oan
J0J [I9UNOY) [BUONEN

pueuL{

(8007) wop3ury
payu() oy 10§ £39)eNS
UoNeI0T AYI—SIANLeW e[

(IDV) uonewwiojuy
o1ydeI3090) 103 UOTJRIOOSSY

sdnoi3 Suryiom

TIIISNI pue dnoin 1esy
N rUno) uonedoT N
wop3ury] pajun

SIUAWNOOP J139)eNg
syIomIau
pUE SUOTIRIOOSSE A3

saInjonns
QOUBUIIAOD)

S9LNUNOD INOJ AU} UT [(IS [BUONEU ) JO 20uBUIdA03 Uado Jo sjuawald Ay 7°7 dIqeL



42 G. Vancauwenberghe and B. van Loenen

recognized companies can be found in the Netherlands and in Finland. While
the Dutch company GeoCat has contributed to the development of many national
metadata catalogues based on the opensource software GeoNetwork, many national
spatial data infrastructures rely on the products and services of the Finnish company
Spatineo for monitoring and evaluating the performance of their spatial web
services.

Interesting to notice is also how some of the associations and networks con-
necting different stakeholders have contributed to the development of the national
spatial data infrastructure. In the United Kingdom for instance, the Association
for Geographic Information (AGI) played a major role in the development of
the UK GEMINI standard for describing metadata. In Denmark, the Geoforum
association developed a WMS cookbook that focused on how international stan-
dards are linked and how they can be used in practice. Besides these examples of
concrete products delivered by associations, the different associations in Denmark,
the United Kingdom but also in Finland and the Netherlands contributed to the
implementation of the national spatial data infrastructure through the organization of
meetings, workshops and conferences for exchanging knowledge and experiences.
The organization of competitions and the provision of prices and awards is a way
of promoting the development of new and innovative solutions, and raise awareness
on the possibilities of using open geodata. For instance, in Finland a Maps4Finland
competition was organized and an award was given to the best application using
spatial data. In Denmark, the Geodataprisen hands out awards to the best solutions,
innovations and ideas dealing with spatial data.

The Netherlands have a strong tradition of joint testing and development activi-
ties among public sector parties and other stakeholders in the GI domain. Through
the organization of pilot projects and testbeds, different stakeholders are involved
in knowledge exchange and experimenting with new technological developments
we are considered to be relevant for the future SDI. In 2010, a pilot project was
organized on 3D GI to promote and facilitate the development of 3D applications.
The pilot led to the development of a 3D toolkit to guide and assists organizations
in starting with 3D developments, but also the definition of a 3D standards for
the Netherlands. A similar initiative was the pilot project on linked data, which
was launched in 2012. Again, the aim of this pilot project was to bring together
different actors and organizations to explore the possibilities of linked data for
publishing spatial data, define potential use cases and exchange knowledge and
expertise related to this topic. In 2015, a testbed on ‘Spatial data on the web’ was
launched in which academic and private organizations were invited to explore the
possibilities for publishing spatial data as a usable and integrated component of the
web. The testbed consisted of four smaller research projects, focusing on particular
research questions. An interesting rather recent evolution is the opportunity given
to non-government actors to add their own geographic data to the national SDI
and make their geographic data sets available to the central access point. In the
Netherlands, for example, several businesses have added their data to the National
Geo Register.
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6 Discussion and Conclusion

The goal of this chapter was to analyse the role and position of non-government
actors in the development of national spatial data infrastructures in Europe and
investigate to what extent the current spatial data infrastructures can be considered
as open spatial data infrastructures. The analysis focused on four European countries
that have taken several measures to facilitate and stimulate the involvement of
non-government actors in the development of their spatial data infrastructure: the
Netherlands, the United Kingdom, Finland and Denmark, all have taken. The
analysis showed that in these four countries the move towards more open spatial
data infrastructures can mainly be observed in the increased availability of spatial
data and spatially enabled services to citizens, businesses and other stakeholders.
Despite their efforts to also increase the involvement of these non-government
actors in the governance and implementation of the infrastructure, government still
remains the major player in the development and implementation of spatial data
infrastructures in Europe.

In other words, it can be argued that the development of spatial data infrastruc-
tures in Europe so far has been successful in opening the data but less in opening
the infrastructure. Driven by recent open data initiatives and EU legislation, the four
countries in the analysis have opened most of their geographic data sets to the public,
and allowed the re-use of these data sets for many purposes. Access to these data
is provided through the national geoportals and more recently established open data
portals, and the conditions for access to and use of the data have been simplified
and harmonized through the use of common licenses. In addition to making the
data available and accessible, the four countries also have been very active in
the development of spatially enabled e-services to citizens and businesses. The
development and online provision of different types of services on top of geographic
data is about making the data valuable for different stakeholder groups. Citizens but
also businesses and professionals outside the geographic data domain will especially
benefit from the development of services on top of the data and customized to
their needs, rather than from the data themselves. Making data available will be
an important enabler for the development of such services and applications, as it
allows businesses and other organizations to take control of the development of these
services and products. The key challenge for public authorities will be to decide on
which services should be provided by the government and which services should be
left to the market. In some cases, even the co-design of location enabled services
should be considered.

While European countries have been successful in opening their spatial data to
citizens, businesses and other stakeholders in society, still a lot of progress can be
made in also opening the infrastructure. The analysis of the four national spatial
data infrastructures revealed some interesting approaches and practices of involving
businesses, research institutions and other organizations in the governance of these
infrastructures, especially through the design of an appropriate governance structure
and the development of strategic plans. However, even in the most advanced spatial
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data infrastructures in Europe, public sector bodies still remain dominant in the
decision making process and in the implementation of the infrastructure. Based
on this observation it can be argued that spatial data infrastructures in Europe
still are far away from being truly open infrastructures. A truly open spatial
data infrastructure would not only contain and make available government data,
but would provide an access point to all geographic data in society, including
government data, private sector data and citizen data. The fundamental challenge
in realizing such an open spatial data infrastructure will be to consider and treat
all involved parties, i.e. public sector organizations, businesses, research institutions
but also citizens, as equals and to look for the most effective approaches, methods
and technologies for embedding non-government actors in the development and
implementation of the spatial data infrastructure. Only then the SDI will be able
to arrive at its full potential.
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Chapter 3

Improving Domestic Revenue Mobilisation

in African Countries Using ICT: A Literature
Review Analysis

Emmanuel Eilu

Abstract Many countries in Africa do not have adequate capacity to mobilize
domestic fiscal resources for economic growth and development. This has led to
an extremely low tax-to-GDP ratio in many African countries. Countries in the
Sub-Sahara Africa region continue to fall below 7% growth rate. For economic
development and growth to happen, a country should have an effective and efficient
tax system to mobilize domestic fiscal resources to finance the provision of essential
public goods and services. For domestic taxation is a panacea for development.
Currently, there are extensive calls for reforms in the tax systems. One of the
reforms that can greatly change the face of many tax bodies in Africa and has a
great potential to improve domestic revenue collection is the integration of ICT into
the tax systems. A number of African countries have started an array of initiatives to
exploit ICT with a view of improving domestic tax revenues. Indeed, in this modern
age, it is quite difficult to conceive of a tax administration system that can perform to
its expectation without making considerable use of ICT. However, high expectations
on the use of multi-million dollar ICT resources to improve the tax systems in
Africa has either not materialized or has proven to be a much more time-consuming
and costly than originally envisaged. There is a need to investigate the current use
of ICT in Tax Administrations and the extent to which ICT addresses significant
challenges in Tax Administration. The lessons outlined in this chapter may be
important in informing governments in Africa on how to successfully improve Tax
Administration using ICTs.
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1 Introduction

Taxation is one of the most important ways in which developing countries can
mobilize their own resources for sustainable development. It supports the basic
functions of an effective state, enabling it to raise the resources needed to deliver
essential services, and creates the context for economic growth [1, 2]. For economic
development and growth to happen, a country should have adequate capacity to
mobilize fiscal resources to finance the provision of essential public goods, a capac-
ity that many developing countries lack [3—5]. Governments with a bare minimum
of tax administration infrastructure, as is typically the case in developing countries,
find it costly to monitor earnings and enforce tax compliance [6]. Many developing
country have for long been grappling with huge challenges in tax administration
and taxation. For example, in 2006, the average GDP share of government revenue
in low-income countries was 12.1%. However, for high-income OECD countries,
the figure stood at 25.2%, twice as high for low-income countries [6]. A report
from the African Development Bank Group [7] indicates that domestic revenue
collection through taxation is still below its potential in many African Countries. For
example, between 2006 and 2008, tax-to-GDP ratios in the East African Community
sub-region ranged between 12.3 to 22.1%, compared to an average of 35.6% and
25.4% for the Organisation for Economic Cooperation and Development (OECD)
countries and South Africa respectively. The bank also reports that other measures
such as revenue productivity and Value Added Tax (VAT) efficiency are also still
low. Bird [8] explains that, for developing countries to benefit from the opportunities
presented by this contemporary era such as globalization—or even to recover from
the global negative economic waves, they must be able to mobilize adequate fiscal
revenues. The most reliable way to effectively mobilize fiscal revenue is to revamp
the tax administration systems.

Although there have been various tax administration reforms in the many African
countries such as, establishment of autonomous revenue authorities, simplifying tax
systems and reducing tax evasion/avoidance, much of the significant reforms have
generally been centered on the use of Information and Communication Technology
(ICT) as a tool to improve the efficiency and effectiveness of the tax bodies [7, 9].
ICT has broadly been utilized to accumulate and handle tax payer’s data, undertake
specific checking in view of risk analysis, automatically exchange data between
government agencies, provide convenient data to bolster decision making by leaders
and inform tax policy formulation [10]. Indeed, in this modern age, it is quite
difficult to conceive of a tax administration that can perform its tasks effectively and
efficiently without making substantial use of ICT. However, much of the expectation
of greater effectiveness as a result of adopting ICT has either not materialized, or has
proven to be a much more time-consuming and a very costly process than originally
envisaged [9]. Bird [8] observes that the success of an ICT aided tax system requires
not just “automating” existing structures and methods, but instead reconsidering,
updating and streamlining tax systems, frameworks and strategies. This chapter sets
out to establish how to increase the tax-to-GDP ratio in many African countries by
improving tax administration using ICT.
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2 The Purpose of This Chapter

This chapter, therefore, examines the state of Tax administration in Africa. It also
establishes current reforms being implemented in Tax administration particularly
using ICT, and the extent to which ICT addresses significant challenges in Tax
administration. This chapter further identifies challenges of Implementing ICTs
in tax administration, and remedies to those challenges. The lessons outlined in
this chapter may be important in informing governments in developing countries,
especially in Africa, on how to successfully improve tax administration using ICTs,
for an effective tax administration may thus play a critical role not only in shaping
economic development but in developing an effective state.

Three major research questions are asked in this chapter

1. What is the state of tax administration in Africa?

2. To what extent do ICTs address major challenges in week tax administration
systems in Africa?

3. What are the likely challenges of Implementing ICTs in tax administration, and
remedies to those challenges?

3 Methodology

A systematic review was the main method used in this chapter. In the last 30 years
or so, narrative-style literature reviews have been criticized for being biased and
inadequate in terms of the rigor of research performed [11]. This has led to
the emergence and widespread use of systematic review method of research.
A systematic review is a ‘rigorous method used to map the evidence base on an
unbiased way as possible and to assess the quality of the evidence and synthesize
it’ [12]. Systematic review method follows a formal process for appraising literature
and minimizing bias [13]. According to Zanker and Mallett [ 14], a systematic review
is considered by some to offer ‘the most reliable and comprehensive statement
about what works and how it worked. It has been generally utilized for a long
time as a part of various field studies, for example, in medical research, and in
natural sciences. A systematic review has many times been employed in evidence-
informed policymaking within the arena of international development. It is much
preferred by international agencies as such the UK’s Department for International
Development (DFID) and the Australian Agency for International Development
(AusAID). These agencies have funded a series of systematic reviews over the past
few years, with the express aim of finding out ‘what works and how it worked’ in
generating development outcomes [14]. In 1984 Cooper [15] proposed a five stage
systematic review process that was followed in this chapter’

¢ Problem formulation—statement of objective.
¢ Data collection—an unbiased literature search.
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* Data evaluation—assessing the studies for inclusion in the review.

* Analysis and interpretation—qualitative or quantitative aggregation of individual
research studies.

* Public presentation—discussion and context of findings.

According to Kowalczyk and Truluck [13], a systematic review is considered
original research as it follows a standard scientific protocol.

4 The State of Tax Administration in Africa

Despite the recent economic gains made in the last decade by a number of African
countries in terms of export revenue, it is important to note that the growth rate
in Sub-Sahara Africa as a region continues to fall short of the 7-8% necessary
to achieve the Millennium Development Goals (MDGs) target of halving poverty
[16]. To raise the development rate and manage it at the level that will permit
African nations to halve poverty requires a critical increment in the volume of
foreign and local resources earmarked for economic development of the country,
and particularly improve the standard of living of the citizens. Accomplishing
the Millennium Development Goals, for example, may require some low-wage
countries to raise their duty Gross Domestic Product (GDP) proportions by around
4 percentage points [17]. However, increasing the GDP by 4 percentage points
has proven to be a daunting task for many African countries. This is because the
domestic revenue collection in many African countries is still low. For example,
the Mozambique Revenue Authority has registered about 2,600,000 taxpayers, both
citizens and companies. However, only less than 10% of these tax payers really
document or pay tax charges [18]. As already said before, the mean tax-to-GDP
proportions in Uganda, Kenya, Tanzania, Burundi, and Rwanda from 2006 and 2008
was between 12.3 and 22.1%, far much underneath their OECD partners whose
normal tax to-GDP proportion was 35.6 and 25.4% [6]. About 32 African countries
collect less than USD 1 of tax per person per day. Those with the lowest tax-to-GDP
ratios also tend to be those with the lowest effort [19].

Although Foreign Direct Investment (FDI) flows to Africa have increased over
years from USD 27.4 Bn in 2003 to USD 47.8 Bn in 2010, contributing to over
37% of net aid disbursements to all developing countries, it is important to note
that this funding is still too limited in geographical coverage, and it is mainly
directed towards extractive industries [20]. Because of this deficit, effectively har-
nessing domestic financial resources could help raise additional financing to narrow
Africa’s resource gap. Increased domestic revenue would also help to accelerate
the process of economic development and poverty reduction in many of these
countries [16]. Adequate domestic revenue would further reduce dependence on
donor funds and its associated conditions. Fjeldstad [1] observes that the importance
of strengthening domestic revenue mobilization was emphasized by the G20-leaders
at their summit in November 2010. Both the European Commission [21] and the
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OECD Development Assistance Committee [2] have firmly underscored domestic
tax collection as a panacea for development. A successful tax system is viewed
as key to sustainable development because it can stimulate the household income
base as a key driver for economic development in many African countries. This
would enable these countries to escape from international aid dependency, or single
natural resource reliance [1]. Therefore, there is a need to build adequate capacity
to mobilize fiscal resources to finance the provision of essential public goods [3, 4,
22]. From the beginning of the twenty-first century, there has been an overwhelming
desire to fill Africa’s development resource gap and various continuous efforts
have been made to attain this [23]. In today’s world, advances in Information
and Communication Technology (ICT) offers a great potential to improve revenue
collection by automating taxation processes, better servicing taxpayers, increasing
compliance and a cheaper possibility for gathering and analysing a large amount
of data on taxpayers [6, 18, 24-26]. The use of ICT in an attempt to improve
fiscal capacity and to better taxation processes has caught the attention of tax
authorities throughout developing countries [6]. In the next section, this paper
discusses attempts by African countries to improve the efficiency and effectiveness
of their tax administrations through the use of ICT.

S Electronic Tax Systems in Africa

Over the last 40 years, Bird and Zolt [9] observe that reform efforts in tax
administration in developing countries has been generally centered on ICT. Allover
Africa, there are a number of on going efforts to exploit the benefits of ICT in
enhancing efficiency and effectiveness in tax administration [1]. For instance, the
use of e-Filing systems for domestic revenue, computerized registration systems for
motor vehicles and drivers registration, electronic cash registers for VAT, the use of
electronic communication systems for information dissemination and much more
[1, 27]. Historically, the most prevalent use of ICT systems in tax administrations
is in core tax activities such as, processing returns and payments, and collecting
relevant information [27]. IT systems generally enable tax administrations to move
away from the overwhelming manual handling to direct its resources to facilitate
monitoring and enforcing compliance. ICT also facilitates voluntary compliance by
opening multiple interactive and electronic channels with taxpayers [27].

The figure below illustrated a basic electronic tax system used in a typical
Revenue Authority (Fig. 3.1).

There are majorly two types of electronic tax systems deployed in African
countries today, namely; the custom-built or sometimes called “build it in-house”
and “Commercial Off-The-Shelf” (COTS) electronic tax systems [18, 27]. Making
a decision to purchase either custom built or COTS is normally referred to as the
Make-or-Buy decision [18]. According to Jimenez et al. [27] and Blume and Bott
[18], custom built electronic tax systems take a longer time than purchasing a COTS
solution, as it has to be built from scratch by the in-house team. The custom built
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. TIN/VAT Registrations

Integration with Automated System for Customs Data (ASYCUDA)
VAT Returns Processing

VAT Payment
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VAT Revenue Accounting

VAT Refunds

VAT Refunds

RMS Common Cashiering

Taxpayer Accounting

Revenue Accounting

Taxpayer Enquiries

Taxpayer Enquiries

VAT Audit/Investigation Tools

VAT E-Tax

Income Tax Pay As You Earn (PAYE) processing/Provisional Taxes

Income Tax/PAYE returning processing
Advanced Auditing

Income Tax/PAYE returning processing
Debt Management

Objections

Withholding Taxes

TIN

Fig. 3.1 IT support to tax administration functions with the core tax system [18]

system accommodates specific and usually current business processes of the tax
authority. They tend to have lower initial costs, leverage internal experience, and
systems. Custom-built solutions, however, depend on internal expertise, which can
be difficult to acquire or retain. With custom-built solutions, it inherently involves
a higher risk, as it may be difficult for tax administrations to keep pace with
technological innovations. Countries that have custom built electronic tax system
include among others, Swaziland but later changed to COTS, and Senegal which
maintains both custom built and COTS. On the other hand, COTS systems are
ready, vendor-made, and transferrable solutions designed to accommodate leading
practice in business processes. COTS systems are normally tested and proven to
align with best practices. COTS is used by a number of Revenue Authorities across
the African continent, such as, the US$ 5 million Integrated Revenue Administration
System (IRAS) used by Swaziland Revenue Authority, approximately US$8 million
Integrated Tax Administration System used by the Tanzania Revenue Authority was
a COTS system-though it was later modified in-house, much of the US$15 million
electronic tax system used at the Uganda Revenue Authority is COTS, the US$1.5
million electronic tax system used by the Zambia Revenue Authority is a COTS
system-to mention but a few. Blume and Bott (2015) strongly advice that, whenever
possible, software should be bought off the shelf rather than developed internally,
both for cost reasons, and to accommodate subsequent technological developments.
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The table below illustrates the recent electronic tax systems implemented in
different African countries.

The Table 3.1 shows a number of ICT-based revenue collection initiatives
implemented, or are being implemented in a number of African countries. Other
ICT tax systems that have not been reflected in the above table include; The
FreeBalance Accountability Suite used by Rwanda Revenue Authority. iTAX used
by Tanzanian Revenue Authority (TRA) in 2001, then later the Tanzania Local
Government Authorities (LGA). Tax and Revenue Management (TRM) used by
Maldives and Zimbabwe [18]. It worth noting that these countries are implementing
different types of electronic tax systems, and each implementation is at a different
stage. So far, enormous benefits have been realized from the implementation of the
above initiatives. Some of the visible benefits of electronic tax systems in Africa are
discussed in next section.

6 Importance of Electronic Tax Systems in Africa

A couple of years back, more than 24 developing countries instituted changes that
made it less demanding, or less exorbitant for firms to document tax returns and pay
charges. The most widely recognized component of tax returns changes was in the
upgrading of the manual filing system in to an electronic filing system. Such changes
were executed in 18 countries in the Sub-Saharan region including, Mozambique,
Zambia, Uganda, Kenya among others [28]. Tax payers in these countries now
record tax returns electronically, in this manner investing less energy and time on
compliance. These electronic tax systems also increase transparency and limit the
opportunity for corruption and bribery [18, 28]. In Uganda, for example, since the
introduction of the tax online interface in 2012/13, there were 2.3 million visits
to the Uganda Revenue Authority web-based tax filing interface, up from 1.3 m
the previous year. There were 4,417,245 tax related electronic exchanges recorded
and UgShs 6 trillion (about US$1.8 billion) was collected. This represented 75%
of the tax collected by Uganda Revenue Authority [29]. In Tanzania, the electronic
tax collection through banks has enabled the Tanzania Revenue Authority reduce
operational costs by a high margin, and at the same time improve efficiency in the
payment system [22]. The system has minimized settlement risks and eliminated
floats between Commercial Banks and the Central Bank. Since the introduction
of the system of payment through banks, 97% of total revenue collection is
settled under interbank arrangements [22]. Wamathu [30] examined the impact of
electronic taxation on the financial performance of audit firms in Kenya and found
that, there was an improvement in timely filing of returns since the introduction
of I-Tax, and there has been a reduction in audit period due to the introduction of
I-Tax, and that the I-Tax system was cost effective. In Zambia, with the launch of Tax
Online, it is no longer necessary to physically go to the Zambia Revenue Authority
offices to register for taxes, file tax returns or make tax payments. Following the
introduction of the web based tax filing and payment system, the time taken to
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comply with tax obligations dropped by 3% in 2013, and by a further 11% in
2014, and reduced the payments sub-indicator by 11 payments between 2013 and
2014. This is because the majority of taxpayers now file and pay their VAT online.
Taxpayers can also now file their tax returns within 2 hours instead of the previous
15 working days needed to manually capture all tax payers’ data into the system.
As by 2014, 57% of all registered taxpayers filed their tax returns online [31, 32]. In
Sierra Leone, with support from international donors, there has been a massive drive
to modernise the National Revenue Authority (NRA) using locally developed ICT
solutions. According to the World Bank report of 2012, Sierra Leone jumped from
159th to 76th country in paying tax elements, and NRA exceeded its 2012 target by
28% to an impressive US$417m.

Undeniably, as stated earlier in this chapter, it is difficult to imagine of a modern
tax administration that can perform its tasks efficiently and efficiently without
making considerable use of ICT [33]. However, just like any other computerized
system, deploying and utilising an ICT aided tax system also includes some
tough challenges in conceiving, deployment and sustenance [18]. In the next
section, this paper discusses some of the challenges always encountered during
the implementation of ICT aided Tax systems in many African countries, and their
probable solutions.

7 Challenges and Remedies of Electronic Tax Systems
in Africa

In this section, this chapter highlights the main challenges along with recommenda-
tions for electronic tax systems in Africa.

7.1 ICT Infrastructure

One of the major problems faced by African countries in the implementation
of electronic tax systems is the inadequate ICT support infrastructure. In many
developing countries, taxpayers have limited internet resources that can facilitate
the use of electronic tax filing system. There is limited internet access, low network
speeds, power shortages and system failures, and the electronic system can be quite
slow and unreliable. In Kenya, for example, the online filing system introduced
in 2009 took 3 years for the system to gain acceptance with taxpayers, this was
as a result of the slow processing speed of the filing website [28]. In Zambia,
there are 200,000 registered taxpayers in the Zambian Revenue Authority (ZRA)
database, and three-quarters of these are Small and Medium scale Enterprises
(SMEs). Ordinarily, an SME tax payer in Zambia needs at least a minimum of a
computer with internet connection in order to do e-business with ZRA. However,
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studies show that a high number of SMEs have no PCs and those who own PCs have
no connection to internet facilities. Others are not well versed in PC and web use.
Due to these difficulties, it is exceptionally troublesome for SMEs to do business
with ZRA [34]. In Senegal, sporadic power supply has in some cases hampered
the effective rollout of the electronic tax systems throughout the country. In certain
cases, the buildings in which the tax offices are accommodated need to be renovated,
as serious issues like leaking roofs are hampering IT deployment [18]. Ezomike
[28] observes that, although ensuring that taxpayers and tax officials are properly
educated on the use of the system can be a herculean task, an adequate sensitisation
plan should be drafted, and the system must be designed to be user-friendly for ease
of acquaintance by the users. Government and donor agencies need to provide the
necessary infrastructure needed for a successful deployment and usage of electronic
tax systems.

7.2 Administrative Capacity

Many conclusions have been made that the tax administration systems in developing
countries are simply insufficient and lacks “administrative capacity”, usually defined
in terms of skilled human capital for the tax administration to function properly
[33]. Blume and Bott [18] observe that, each stage of the modernisation procedure,
including ICT integration into the tax system, will require sufficient capacity and
capabilities within the tax administration. Depending on the stage of the project,
these shortages will become visible in the area of IT, business analysts, tax officers
and managers alike in the respective areas of expertise. One of the biggest technical
challenges encountered in Mozambique Revenue Authority (MRA) reform projects
was the Oracle System which ran on Java. It required IT personnel to undergo
extensive training before they are able to undertake any changes in the system. As
a consequence of the tight schedules and a difficult relation with Oracle vendor,
the MRA was forced to employ a team of approximately four Oracle consultants
to carry out the required alterations on the ground [18]. With donor support, Ghana
computerized its tax processes, however, the human resource was not adequately
trained and the recruitment of staff was not to the recommended numbers, therefore
leading to the ineffective implementation of the ICT reforms [38]. IMF et al. [35]
observe that many tax bodies continue to be staffed by poorly trained and low
paid officials, have structures which do not encourage an integrated approach to
different taxes, and are marked by imbalanced service and enforcement functions.
There is a need to build capacity before, during and after the implementation of
ICT in the tax systems. One of the tax Authorities that managed to address the
issue of unskilled personnel is Zambia Revenue Authority (ZRA). In conjunction
with training programs for tax officers, ZRA has been successful in improving
the collection and processing of taxpayer data through consistent training, and
the project has built up technical expertise within the ZRA to effectively use ICT
[20]. There is also a need to build a competitive salary structure throughout the
Authority. Competitive salaries are needed to attract and retain suitably qualified



3 Improving Domestic Revenue Mobilisation in African Countries Using. . . 57

staff, such as skilled professional managers, and to reduce incentives for corruption
[36]. In Uganda, for example, salaries for staff working at the Uganda Revenue
Authority was increased by an average of 250%, which aided in the recruitment and
maintenance of highly skilled staff [20].

7.3 Conflicting Interest (Donor-Government)

As expressed before, despite the fact that the general pattern of aid towards the
different tax bodies in developing countries has essentially increased from USD 21.3
Bn in 2002 to USD 47.8 Bn in 2010, donors continue to have mixed reactions and
approaches towards supporting the improvement of tax administration capability
on a sustainable basis [20]. Clashing interests and uncoordinated activities have
been registered between the donor agencies and the tax bodies or governments.
When several donors are involved in a given modernisation program at the same
time, and they are pursuing parallel tax projects, it has maximum potential to
fragment, foster inconsistency and elevated transactions costs of the project [18].
There were situations where a number of donors were undermining coherent
reform effort in Tanzania Revenue Authority (TRA), where the introduction of
information technology project and Taxpayer Identification Number (TIN) project
were not coordinated. There were also incidents where the reforms processes were
managed offshore in the donor country, leaving the recipient country (Tanzania)
inexperienced [20]. Furthermore, for a long time, the donor community sent
mixed signals and inhibited strengthening the TRA as a single integrated authority.
Therefore, from the onset, donors should pursue a proactive systematic approach
of coordinated technical support to tax administration reform in African countries.
The basket funding approach has been successful in Uganda’s modernization of
tax processes. Basket funding arrangement plays a major role in the successful
coordination of donor supported reform. With support from various donor agencies
like Netherlands, the UK, DFID, World Bank, IMF, Japan, China, CIDA and
Denmark, the government of Uganda successfully implemented the modernization
of the tax processes supported through an integrated technical co-operation and
basket funding framework for an approximated amount of USD 15 million [20].

7.4 Inadequate Planning

Blume and Bott [18] observe that some countries do not put in enough energy
and time to fully examine and understand the business processes of the Authority
before planning and tendering for a new system. Without this prior examination,
unnecessary delays and unwanted budget overruns will likely be the consequence.
The impact of this action will be realized when funding for remedial measures over
shoots, and the total cost of the project inflates. For example, in Mozambique, the
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tax body began to venture into e-taxation without simplifying and redesigning its
processes in a proper way, and this led to numerous setbacks during implementation,
which led to unnecessary delays. Likewise, the interaction between the authority and
Oracle which was contracted to supply the e-tax system was far from optimal, so the
desired results could not be achieved. Consequently, the tax authority was pushed to
hired external consultants on the business side, to mediate with the supplier (Oracle)
and to introduce best practices on a business process level [18]. Blume and Bott [18]
make an observation that, carefully planning the structure and procedures during the
full implementation process is no guarantees for success, however, without it, the
chance of success will be reduced to almost zero. Blume and Bott [18] recommend
best practices in the area of project management, like Prince2 or PMI, will help
to structure the project and the internal processes and procedures. A carefully
thought-out detailed plan must be in place prior to system implementation, and more
importantly, lessons should be drawn and learned from other countries.

7.5 Corruption

Bird and Zolt [9] acknowledge that, since silver linings seldom arrive without
clouds, there is a possibility that technology itself may equally increase corruption.
Technology its self, may foster corruption by increasing the opportunities for
more sophisticated collaboration between taxpayers and corrupt officials. One of
the biggest impediments to reforms in tax administration in the African Revenue
Authorities has been the resurgence of considerable corruption. The South African
Revenue Service (SARS) at one time reported a plot between corrupt officers
employed by tax paying companies, and the intellectual property registration office
of SARS to swindle SARS off VAT income. In response to this kind of corrupt
tendencies, some revenue entities such as the Uganda Revenue Authority through
donor advice, sought after a more radical (but effective) approach. When the tax
body was changed into an Authority, all previous tax officers were laid off and
were advised to re-apply for positions in the new Authority following an extremely
strict vetting process. In South Africa, when the new Authority was instituted, more
than 33% of the previous staff were rejected due to prior misconducts [20]. Kagina
[20] recommends donors to provide expertise on how to detect corruption within
tax administrations, internal investigative units should be explicitly supported, and
hiring expatriate personnel for these units, potentially from other African countries
should be looked into.

7.6 In Adequate Legislation

Throughout the literature, local government revenue systems in many African coun-
tries lack strong and consistent domestic tax legislation [37]. This has affected the
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implementation of electronic tax systems. Kagina [20] observes that administrative
positive reforms can work best if they are empowered by enabling legislative
enactments. For instance, a tax reform that mandates taxpayers to file returns using
the web platform, requires an enactment permitting electronic returns in the tax
laws. There is a need to either tailor the electronic tax system to comply with the
country’s tax legislation or the legislation can be tailored to empower the electronic
tax system. For example in Zambia, there were a few situations where Legislation
had to be amended to accommodate recognition of e-reports in official courtroom
in case there was a dispute. While in Burundi, new and improved legislation
was drafted prior to the creation of the Burundais des Recettes (OBR), a semi-
independent revenue authority to professionalize tax administration in Burundi, and
also as part of a wider strategy addressing the needs for Burundi to harmonize its
laws and procedures with all other state members of the East Africa Community
(EAC) [18].

8 Conclusion

Indeed, it is true that for economic growth and development to be achieved, a
country should have and effective and efficient capacity to mobilize fiscal resources
to finance the provision of essential public goods. However, many countries in
Africa do not have an efficient and effective capacity to mobilize domestic resource
in form of taxes, and hence low levels of economic growth and development have
been registered in many countries. There is a need to reform the tax sector in many
of the African countries. One of the reforms that can greatly change the face of
many tax bodies in Africa, and has a great potential to improve domestic revenue
collection is the integration of ICT into the tax systems. However, successful
reforms in the tax systems in Africa require not simply ‘computerising’ existing
forms and procedures, but rather rethinking, redesigning and streamlining processes
and procedures in the entire tax system. The successful introduction and use of ICT
thus requires fundamental reorganization in both processes and procedures, ICT
strategic planning, legislation changes, recruitment, training, incentives and use of
COTS.
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Chapter 4
A Method to Evaluate E-Government Service
Quality Attributes

Mohammad Anwar Rahman

Abstract Many government organizations attempted to leverage Internet-based
technologies to improve public service through electronic means, termed as e-
service. Besides the tangible services, government increasingly encounter and adopt
intangible services to meet user needs. Government invests significant financial
amounts alongside the non-financial resources to keep e-services up-to-date. E-
government service assessment ensures the quality of their services, resource
allocation priorities and potential service factors to identify what services may
work together to engage users to the government policies. Although a limited
studies have been done, researchers proposed several multicriteria decision methods
to index e-service quality based on user survey profiles. This study presents a
multicriteria decision model combining Analytic Hierarchy Process and entropy
weight technique to demonstrate e-government service priority selection. The model
synthesize a local and global index priorities among 18 different categories of e-
services, classified into three quality dimensions. The presented analysis do not
offer the complete roadmap of e-government evaluation. Further research needed
to set priorities to specific e-services. The empirical result indicates that improving
e-Efficiency is the top priority, followed by e-Support commitment and e-Reliability
information in tracing e-government service and engagement.

Keywords E-government ¢ Service quality attributes ¢ Entropy method
* Resource allocation

1 Introduction

The evolution of e-government engagement and e-service access in the public
domain in both developing and developed nations have changed the way government
and policy makers communicate with their citizens. Government services using the
web technologies and electronic communication to provide efficient, transparent
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and reliable information are essential for effective governance. The government
e-services include developing user-friendly websites with information, guidelines,
electronic forms and Frequently Asked Questions etc. In recent years, nearly
all transactions with government tend to use electronic communications. Service
members use multiple communication channels such as telephone, e-mail, message
boards to interact with users for personal advice, track the progresses and update
status report of a pending transaction. However, e-government suffers from many
fiscal limitations often experienced by general users, and private and public sectors.
Users can be significantly affected by the public policies due to unfamiliarity and
uncertainty about the future of the policy. The users can significantly contribute
to the improvement and the success of e-government development and policies
by offering their individual experience, unique insight and knowledge. The e-
government success depends on the ability to interact with users and collect
interrelated information and communication from the user feedback. The multicrite-
ria method has the potential for e-government personnel to identify the key attributes
to focus and allocate resources to keep the e-services on track.

E-service increasingly encounter many intangible service attributes alongside the
tangible services. Intangible service attributes include innovative technology ideas,
new service attributes, learning principles, and self-service assistance have great
impacts on policy success and user satisfaction. These attributes are associated with
service personnel actions, interoperability, understanding, preparedness on service
tools and technologies, service awareness, and information sharing with users.
Improving e-service quality is vital to any government in order to engage users
for more effective participation and contribution. The evaluation of e-government
service quality attributes can be critically appraised using Multi-Criteria Decision
Models (MCDM). A major contribution of MCDM is to identify the high priority
weight factors to increase service efforts and resource allocation for improved
performance. The study of a multi-dimensional decision making approach helps
to understand social signals and recognize users intention to the high priority
government services offered in the public sectors. This definitely helps to realign the
focus the quality and performance of underlying system, processes and incorporate
resource to enhance e-service support.

Previous studies have shown that there are direct connections between e-service
quality and specific goals and performance of traditional service channels. E-service
quality largely depends on user perception of the service quality, resources and
satisfaction. As soon as the user needs are identified, government organizations
initiate the arrangement to provide e-services such as creating electronic document,
e-forms, up-to-date reports and up-to-date financial statement to meet the expecta-
tions. The prerequisite to achieve a high level service quality is mainly the ability
to categorize desirable e-services offered, analyze future demand, and effectively
manage the needs by anticipating interests and properly allocating resources to
respond the evolving needs. E-service attributes are directly associated with design,
personalization, interaction between users, private and public sectors, vendors, and
professional partners and inter departments between the government organizations.
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However, user perception about e-service quality and responses are often not
incorporated as a tool to evaluate e-learning and service quality.

The majority of service quality models emphasize e-service reliability, web
support by the government personnel, and efficiency of the government website.
The factoring analysis of the proposed e-service priority attributes is absence in
the model. In this global economy, the understanding of user expectation, service
needs, perception of quality, weight factors and technical ability to provide quality
feedback are crucial in order to achieve satisfaction. This study measures three
dimensions of the e-service factors: ‘efficiency of the e-service’, ‘e-support by
the service personnel’, and ‘e-reliability on information’ to develop a coordination
between the government and users. This method embraces e-service quality factors
existed in the literature and a multidimensional hierarchical model for e-service
quality priority analysis. Following are the attributes:

1. E-reliability is the expected response quality of what a customer actually
experiences as a result of user interaction with the government agencies. It is
important to review the users’ perception of quality to develop and enhance e-
government facilities.

2. E-support is the perceived service that a user actually receives from the service
firm in relation to waiting time to service, service time, and deviation request.
This is important to review the users’ views of e-service technical performance
evaluation.

3. E-efficiency is the ability of a service or product to meet the needs and
expectations of the users. This can be achieved by benefit service package,
commitment to service, and other factors inclusive (effective e-government site’s
search engine, organized site map, completeness of information, and updated
information).

A better performance in e-service quality in e-government domain gains a
competitive advantage and cost effective services. The OECD defined e-government
as the use of information and communication technologies, particularly the internet,
as a tool to achieve better governance [1]. There are four pillars of e-Government,
people, process, technology and resources. Decision making in relation to e-
government service priorities is essential for delivering the highest quality services,
increased participation, higher retention, and fewer mistakes requiring the e-service
performance improvement. E-government engagement should be managed by teams
with decades of service quality experience. The World Bank Group noted that e-
government initiatives serve a variety of different ends including better delivery of
government services to citizens, improved interactions with business and industry,
citizen empowerment through access to information, or more efficient government
management [2]. Decision-making to identify the best practicing service quality
attributes critical to public is not an easy task due to the varying opinions of
individuals, groups, and divisions of a public sector. However, a service oriented
evaluation to improve the e-service quality performed on a regular basis. World
Bank Group noted that the resulting benefits can be less corruption, increased
transparency, greater convenience, revenue growth, and/or cost reductions [2].
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Following the quality management ideas from W.E. Deming, Joseph Juran and
Kaoru Ishikawa to improve organizational effectiveness. There is an emphasis in
the use of statistical quality control applications to manage quality assurance and
quality control [3]. They also noted that quality as a preventive approach which
was integral to everyone’s job, rather than the traditional inspection-led reactive
approach. The e-service can be attributed to check-do-act (CDA) quality plan and
a continuous-improvement-process (CIP) approach to measure the effectiveness of
service performance. Other authors explored e-government quality improvement in
Australia by the application of information and communications technologies (ICT)
to the organization and operation of government [4]. They conclude that there is
major difficulties and a careful reworking of the concepts and tools is needed to be
applied to the public sector. Developing a service quality index is a major strategy
which employs a set of principles and practices to achieve a sustainable competitive
advantage in the service industry.

The selection of e-service attributes with respect to improving the service quality
is widely varied depending on the implicit expectations of the users. The perception
of service quality varies from person to person. People perceive quality differently
for the same services and e-learning features. In diverse decision-making groups,
members have different experiences, values, attitudes, and cognitive approaches;
consequently, they bring divergent perspectives to the group’s problem [5]. It is
also difficult to measure the quality of a service that is performing well today, but
can go wrong tomorrow due to changes in customer needs or behavior, changes in
competitive markets, innovations facilitating competitor advantages, and new self-
serving technologies. Although the quality of a service means professionalism in
all aspects, the expectation is even greater for user satisfaction. Thus, defining a
service quality index is unique for a particular service and requires a dynamic, multi-
dimensional approach for evaluation.

An ongoing set of studies refer that potential e-government benefits include
reduced waiting time, increased level of accessibility, 24/7 access to services, greater
transparency of information, and increased levels of citizen participation and satis-
faction [4, 6]. Many e-government facilities have limited amounts of resources and
capital to invest. The evaluation of e-service attributes is to prioritize service efforts
and resource allocation for improved service performance, believed to be a Multi
Criteria Decision Making (MCDM) problem which has grown significantly in past
decades. In the area of MCDM, fuzzy set theory has given a significant contribution
by accepting uncertainty and inconsistent judgment as a nature of human decision
making [7]. The purpose of this study is to develop an e-service quality index (e-
SQI) essential in the e-government service measures for quality management. The
AHP technique prioritizes attributes in a hierarchical decision-making structure,
which can be easily modified to incorporate specific attributes [8]. In this study, the
hierarchical model technique is adopted to synthesize a systematic decision-making
process to prioritize the e-service quality attributes. The ability to determine and
analyze users’ priority and measure the impact on e-service attribute are likely the
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procedures to determine the success or failure of e-government. Identification of
the desired service quality attributes is essential for government entities to endure
effectiveness to its users in an increasingly complex, technological environment.
A comprehensive, multidimensional assessment of e-service quality characteristics
provides the scope to allocate limited resources, revitalize efforts towards e-services
that have the greater impacts on successful e-government implementation. The
resource allocation also improve user engagement, enhance the execution of public
policies, and increase the provision of government services to benefit its users [9].
Undertaking the e-service priority selection, this study examines the role of quality
dimension using multicriteria decision theories integrating entropy technique. The
proposed model helps to determine the attributes desired to the users, likely to
contribute e-government success. Attribute categories have collected from existing
literatures. The pairwise orders based on their relative importance among the e-
service factors in the AHP method will identify the factor priorities in a specific
e-government domain.

The rest of the chapter is organized as follows: The next section illustrates
the background of e-government service, review of popular models and role of
government to improve e-service quality. The research methodology adopting
the hierarchical model philosophy and entropy technique to prioritize e-service
attributes is presented in the next section. An empirical illustration, results, and
discussion adopted in this study are presented in the following section. Research
findings, limitations, and outlining recommendation for future research is in the
conclusion.

2 Literature Review

Over the past decade, many government sectors have established e-services that
increasingly affects the lives of people in ever-increasing numbers. There is a
considerable amount of literature review on e-government models used in the online
environment regarding the effectiveness of e-service quality factors, outcomes and
deliverables. Most popular models presented in the earlier literature always receive
positive assessment of e-government development. The depth of information tech-
nology, easiness of internet service, wave of innovation technology revolutionize
users’ involvement and interaction with government policy and decision making
process. Use of Internet reduces the service costs than traditional government
service. The tremendous growth in e-government has created awareness among
the users. However, e-government engagement have slowed in growth significantly
in recent years, but lack the infrastructure, staffing, and expertise to provide
meaningful and relevant services to its users [10]. Re-alignment of service focus
and resource allocation is very important to ensure quality services.

Response quality to customer needs has consistently been at the core of research
into service organization because it is recognized as a critical determinant of service
performance and used as a strategic tool for firms wishing to gain long-term
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viability [11]. Customer interaction is an important service quality attribute for the
successful implementation of service. Reputable customer interaction motivates,
avoids misunderstanding, and reduces the cost of quality by avoiding mistakes
[12]. Researches showed the interaction with customers helps to provide a better
control of processes, which ultimately improves quality [13]. The level of customer
knowledge is an important attribute to measure. Response quality may be positively
impacted if industries effectively relay information to enhance the knowledge of
their customers. Knowledge becomes more important if industries offer tangible
and intangible services that become increasingly complex in nature. Thus, an
industry’s ability to relay accessible information clearly and accurately will be
highly valued. Customers will feel more confident and empowered in their decision
making and will be less likely to experience feelings of regret or dissatisfaction
with services offered. Transparency of information will enable customers and lead
to increased levels of trust and perceived service quality [14, 15]. Processing
time management is critical for improving service quality that emphasizes waiting
time to service, service time (50th percentile), product shortages upon demand,
technician evaluation performance, and deviation request. Process management
emphasizes conformance to customer requirements by means of error-free services
in an efficient manner [16]. A systemic decision-making process enables businesses
to achieve an effective approach and process.

E-government can engage its users more effectively by utilizing web tech-
nologies, electronic communication and social media. Social media has both the
capability to reach out to a large volume of individuals while at the same time
interact with citizens personally and allow their collective voice to be heard.
Utilizing these technologies can open up opportunities for its citizens to become
engaged and allow governments to learn from the collective knowledgebase of its
citizens [17]. To benefit appropriately from the government e-services, users can
integrate themselves in the open source e-learning platform to accustom with a
wide range of information and communication technology (ICT) system. Amongst
a variety of e-Learning systems, researchers evaluated the usability issues of open
source e-Learning platform such as WebGoat, so that its future versions can improve
on usability aspects [18]. The e-service improvement upon yielding the greatest
return on investment while maintaining the linear trajectory proposed by earlier
models to ensure continued success and growth of e-government facilities depends
on the users’ participation in the services [19].

The dimension of e-service quality measurement on e-government domain has
received attention in recent years. The models of service quality in literature con-
tributed unique perspectives of how service quality can be measured and improved
upon. There are a range of factors that may influence how service quality is
perceived, measured, and quantified [9, 20]. The purpose of categorizing each model
is to examine and observe the similarities and differences between the e-services.
It also provides insight into how quality attributes can be further implemented,
identified and prioritized. Three main attribute categories: E-Government website
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reliability (e-Reliability), employees’ support (e-support) and website efficiency (e-
Efficiency) are determined after assessing the core conceptual attributes of most
e-government facility service. The study implements the e-government service
evaluation to provide the understanding of e-service factors that are important to
users and potential for development of e-government as a good government practice.

A growing number of researches referred e-government services as the degree
to which an E-government website facilitates that competent to deliver efficient
e-services to help users, businesses and agencies in achieving their governmental
transactions [21]. There are several critical factors that have contributed to a decline
in e-government adoption and effectiveness. A lack the basic skills, access to the
Internet, lack of assistance, low return on investment and unsatisfied demand from
users and businesses contributes greatly to the failed initiatives of e-government.
Past research indicated in 2001 that 60% of white households in the U.S. had
Internet access, while only 34% of African American and 38% of Latino households
did. Likewise, roughly 78% of households with income between $50,000 and
$75,000 had Internet access compared to only 40% of those with household incomes
between $20,000 and $25,000 [22]. Analyzing the basic abilities and services
researchers recognized many people lack the basic skills needed to interact with
computer hardware and software [23]. Researchers have established that the old, less
educated, poor and minority individuals are more likely to need computer assistance,
such as help using the keyboard or e-mail [24].

There are other challenges in e-government services such as difficulty in
verifying the identity (e-identity), e-security, difficulty in finding reliable models.
Public management outcomes are more difficult to discern and measure due to the
varying nature of political agendas, strict adherence to the law, negative government
reputation, and uncertain methods to measure the success of service deliverables
[25]. E-government facilities is well-known to reach out to a diverse population
and engage them to the service policies in an effective way. As an alternative,
private providers are typically focused on targeting their customers in a way that
will maximize profits [4]. The authors also noted that if a service quality problem
is accurately defined and disseminated, e-government personnel have a greater
likelihood to improve the way in which services are delivered and made transparent
to the users. The studies are best described by three generic steps common in all
models’ construction and verification that include (1) conceptualization, (2) design,
and (3) normalization [26]. Steps are the following.

(a) The first step of a model relates to conceptualization of the need of the e-services
critical to public after an extensive literature survey.

(b) The second step focuses on validity and reliability analysis given the sample of
items on operational issues and users’ response.

(c) The third step concerns the effort to normalize the scale to rationalize the model,
and e-service verification and validation.
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Social media is another mean to connect e-government services via a set of online
tools that are designed to provide social interaction and electronic communication.
Further, the descriptions of government policy on social media can found in [12].
A collection of web-based technologies and services include blogs, Twitter, social
sharing services (e.g., YouTube, Flickr, Stumble Upon, Last.fm), text messaging,
discussion forums, collaborative editing tools (e.g., wikis), virtual worlds (e.g., Sec-
ond Life), and social networking services (e.g. Facebook, MySpace) [27]. Managing
perceived service quality means that the user has to match the expected service
and perceived service to each other so that consumer satisfaction is achieved [20].
However, e-government provides productivity and efficiency of public services, as
well as, provide better and more easy to use services. Three categorical quality
attributes are chosen, which further organized with a number of sub-attributes
to develop pairwise comparisons. The weights determination of quality factor
is crucial in order to facilitate the ranking decision of quality criteria and sub-
criteria. This study implements user feedback to determine the e-service priority
using the AHP model integrated with entropy weight technique. The motivation to
develop the priorities among the e-services factors and sub-factors given the chosen
quality dimensions is to demonstrate the quality evaluation of e-service systems and
electronic communication.

3 Quality Factor Analysis

A plethora of government agencies offer services through web portals and other
Internet based technologies to improve users’ relations and services. At the global
level, the United Nations (2003) observed that “Governments are increasingly
becoming aware of the importance of employing e-government to improve the deliv-
ery of public services to the people” [28]. The e-government development index and
e-participation index of 10 ten countries is collected from UN e-government survey
2016 [29]; presented in Appendix 1. Key policy and research questions on privacy,
security, accuracy, governance policy objectives are in Appendix 2.1 [30].

This study uses a decision-making process model to establish the priorities of
government e-service quality attributes by building a service quality index. The
study considers global weight factor and local weight factor to identify explicit
and implicit e-service attributes at the group service quality and sub-factor levels.
Hierarchical model helps to obtain priorities among service quality factors relevant
to e-government services that are critical to public. In the pairwise comparison
and the attribute selection process, one of the weakness in the AHP model is
to find the proper standardized weight vectors. Application of one method often
receives criticism for its inability to adequately handle the inherent uncertainty
of priority and unknown attribute weights. Merging steps from multiple models
and aggregating preferences of different decision makers in the selection process
can avoid the biasness in the selection attribute weights and scales. In association
with AHP, the entropy based method can improve decision-maker’s perception
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on priority and attribute weights. Using the strength of hierarchical model and
entropy method, one can set priorities among different quality factors in systems
to underlie different service phenomenon. The integration of AHP with entropy
weigh technique strategy is aimed at reducing the uncertainty and inconsistency in
human judgment during decision making processes by the policy makers. Based on
the interaction with quality management officials and from literature review, three
main categorical quality factors and 18 sub-criteria have been identified. Once the
e-service priorities are established resources can be allocated according to priority
index in order to achieve the maximum benefits from the e-service. The following
ten steps demonstrate the AHP approach to identify priorities of the 18 criteria under
three quality factors. The priorities are identified according to the global and local
quality factor analysis.

The attributes were selected from the opinions of experts, service personnel,
and a brief field survey where the respondents stated their expectations about
e-service experiences and perceived quality. At the first level, three categorical
quality factors are selected to meet the goal and objectives of e-service quality.
In the next level, a total of 18 sub-criteria are identified to support the quality
attributes. In this hierarchy, the evaluation process measures the priorities among
these sub-criteria within a quality factor and the global priority ranking between the
factors. These attributes are then used to build a mathematical model to analyze the
e-service quality opinion. The model objective is to identify users’ perceptions of e-
service quality effective to government service via web sites or portals. Prioritization
of e-service quality not only provide potential applications and limitations of
e-government service, but also involves users in the process through customer
feedback in the online environment to improve link and satisfaction.

3.1 Step I: Identify Major Quality Factors

The first step is to identify major e-service quality factors in government service
systems. Three major citizen support dimension of service quality factors are
identified: (1) government facility website reliability (e-Reliability), (2) service
support through government employees (e-Support), and (3) usability and e-service
efficiency (e-Efficiency). A number of sub factors under each e-service quality
factors have been identified in most literature. Service response measures the quality
of the service and customer interaction. Waiting time is the response time to
deliver a service, processing time and other service related experiences. Warranty
service delineates the contractual service rights and obligations of the purchases.
Some of these factors, such as warranties, are not always mandatory for a service
industry. However, these factors foster the responsibility of better service quality
performance. Figure 4.1 shows the hierarchy framework of service quality factors
and the corresponding criteria to each factor.
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e-Service quality attributes

e-Reliability e-Support e-Efficiency

Fig. 4.1 E-service quality factors used in hierarchical decision model

3.2 Step II: Decompose Quality Factors into Criteria

or Sub-criteria

This step involves the decomposition each quality factor into several relevant criteria
and sub-criteria. Identifying quality factors that affect these attributes may be used
to better understand the needs and perceptions of its citizens [26]. Developing
a comprehensive model for discerning citizen engagement and satisfaction is an
important process necessary to improve a government practice and electronic
communication. Following are the quality factors adopted from e-government
service quality research [25].

DN AW = [ IS R S

~N N W

E-government Website Reliability (e-Reliability)

. Fast downloadable e-government forms available at the website.
. Website is always available and accessible.

. Website performs the service successfully upon first request.

. Website provides services in time.

. Website pages are downloaded quickly enough.

. Website works properly with users default browser.

E-government Employee’s Support (e-Support)

. Employees showed a sincere interest in solving users’ problem.

. Employees give prompt replies to users’ inquiries.

. Employees have the knowledge to answer users’ questions.

. Employees have the ability to convey trust and confidence.

. Acquisition of username and password in this e-government site is secure.

E-government Website Efficiency (e-Efficiency)

. This e-government site’s structure is clear and easy to follow.

. This e-government site’s search engine is effective.

. This e-government site’s site map is well organized.

. This e-government site is well customized to individual users’ needs.

. The information displayed in e-government site is appropriate detailed.

. The information displayed in this e-government site is fresh.

. Information about field’s completion in this e-government site is enough.
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3.3 Step I11: Evaluate Weight Factor Using Entropy Technique

Entropy weight coefficient method determines weight vN\{jfor each criteria, C; (j = 1,
2,..., n). Using the general normalized decision matrix, P, entropy weight
coefficient E; is calculated as follows:

E = —kzjzlpij Inp;; 4.1

where p; = x;;/ Y i, X;j» k (constant) = 1/(In (m)).

The proposed AHP methodology can be integrated with entropy technique to
determine the quality factor weights and uncertainty using the subjective reasoning.
The principle of entropy method refers that a criterion tends to be more important,
if a greater dispersion is observed in the evaluations of the alternatives. The higher
D; value indicates the importance of the criterion in the decision matrix. The
measurement of dispersion D; for a criterion is calculated as the following:

Di=1-E; 4.2)

Weight W; for each attribute is calculated by using the following:

D 4.3)
WJ = n— .
2 k=1 Dk
w; = v~vl , v~vz, R vwvn, where vNVjis the weight of jth criterion C;.

3.4 Step IV: Pair-Wise Comparison for Each Quality Factor
and Criteria

After identifying weights of quality factors and the corresponding criteria, the next
step is to determine how important a quality factor is relative to other factors. The
relative priority of a rating is assigned a weight factor between 1 (equal importance)
and 9 (extreme importance) to the more important criterion. The study espoused
scale of relative preference for pair-wise comparison.

In the AHP approach, the relative importance of a factor is measured by pair-
wise comparisons and the results are placed into a matrix form. After identifying
the relative importance among the quality factors, relevant empirical information is
placed in a matrix form. Comparing the service response and waiting time in Table
4.2, evaluators favor service response as being three times more important over the
waiting time. Thus it takes value 1/3 in row 1 and column 2 of the matrix. It is
convenient to fill out the upper triangular matrix first. If a; is the element of row
i and column j of the matrix, then the lower diagonal is filled using the reciprocal
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Table 4.1 Pair-wise comparison of service quality factor

E-Gov. service quality factors e-Reliability e-Support e-Efficiency
Website reliability (e-reliability) 1 1/3 1/5
Employee’s support ( e-support) 3 1 1/3
Website efficiency (e-efficiency) 5 3 1

Table 4.2 The weight is determined as the following weight m = 3

Entropy weight method e-Reliability e-Support e-Efficiency
Ej = —ky__ pyIn (py) 0.7963 0.7181 0.8528
Di=1—E 0.2037 0.2819 0.1472
w; =D;/>_, D; 0.3219 0.4455 0.2326

values of the upper diagonal using the formula, a; = 1/a;;. Table 4.1 demonstrates
the pair-wise comparison of e-service quality factors.

In this step, the focus is to create the weight factors for the three main e-service
quality factor using a normalized matrix and entropy values. The procedure to get
normalized weight is summing each column, and then, dividing each element of the
matrix by the summed value of the corresponding column. The priority of weight
factors is obtained by computing values obtain in normalized matrix and entropy
principles. Table 4.2 presented the weight coefficient of e-service quality, calculated
using the entropy method, discussed in Step II.

From Table 4.2, it is clear that the priority is given to perceived e-Support (0.445)
by the government employees, followed by e-reliability (0.322) of government
website, and efficiency (0.233). Next step computes Eigenvector multiplying the
matrix in Table 4.1 with weight factors vector in Table 4.2 to obtain the eigenvector.

11/31/57 [0.322 0.516
§=1311/3| | 0446 | = | 1.244
53 1 0.232 1.646

3.5 Step V: Pair-Wise Criteria Comparison Under Each
Quality Factor

Tables 4.3, 4.4 and 4.5 present the pair-wise comparisons of the sub-criteria under
each quality factor. Maturing e-service quality lead to increase in e-government
participation.

In pair-wise comparisons, six sub-criteria have been selected for e-Reliability,
five criteria for e-Support, and seven criteria for e-Efficiency. Focus here is to find
individual quality level influence on e-government participation.
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Table 4.3 Pair-wise comparison of government website reliability (e-Reliability)
Download Available

Website reliability (e-reliability)| forms

Forms downloadable 1.00
Available and accessible 0.33
Service at first request 2.00
In time Services in time 0.20
Quick downloadable 0.25
Works with default browser 0.17

accessible | first request| service | download

3.00
1.00
3.00
0.25
0.33
0.20

Service at | In-time | Fast

0.50 5.00 4.00
0.33 4.00 3.00
1.00 6.00 7.00
0.17 1.00 0.50
0.14 2.00 1.00
0.11 0.50 0.33

Table 4.4 Pair-wise comparisons of government employee support (e-Support)

Sincere
Employee’s support (e-support) | interest
Showed a sincere interest 1.00
Give prompt replies 2.00
Have knowledge to answer 0.20
Convey trust and confidence 0.17
Secure username and password | 0.33

Prompt
replies
0.50
1.00
0.14
0.11
0.20

Knowledge Trust and

to answer | confidence
5.00 6.00
7.00 9.00
1.00 3.00
0.33 1.00
0.50 2.00

Table 4.5 Pair-wise comparison of government website efficiency (e-Efficiency)

Customize| Correct | Fresh

Website efficiency Clear and | Search | Well
(e-Efficiency) easy effective | organize | to users
Structure is clear and easy | 1.00 5.00 3.00 4.00
Search engine is effective | 0.20 1.00 0.50 0.50
Site map is well organized| 0.33 2.00 1.00 2.00
Site is customized to users| 0.25 2.00 0.33 1.00
Correct Facts displayed | 0.33 3.03 0.50 2.00
Fresh data information 0.50 5.00 1.00 3.00
Sufficient Information 0.14 0.33 0.50 0.25

fact

3.00
0.33
2.00
0.50
1.00
6.00
0.20

3.6 Step VI: Investigating Consistency in Pair-Wise

Comparison

data
2.00
0.20
1.00
0.33
0.17
1.00
0.11

77

Default
browse
6.00
5.00
9.00
2.00
3.00
1.00

Secure
logon
3.00
5.00
2.00
0.50
1.00

Sufficient
informa-
tion

7.00

3.00

2.00

4.00

5.00

9.00

1.00

The perceived value of the e-service quality includes reliability, trust, electronic
interaction, access to application forms and e-forms, efficiency critical towards
establishing effective e-government facilities. Governments thus need to measure
the e-service attributes both in financial and non-financial terms and deploy
appropriate resources to ensure the quality of the e-services to be upheld and up-
to-date. In the pair-wise comparisons, the assigned weights of the e-service quality
factors reflect the evaluator’s opinion. The weights of e-service quality are critical
in the decision making. The inconsistence and differences in weights may affects
the efficiency and effectives of the service priority selection process. Therefore,



78 M.A. Rahman

it is important to observe whether the assigned weight factors are consistent. The
equation to compute the eigenvector (1) is the following

i entry in 6
A=Y A0 4)
iy, entry in priority weight

The consistency ratio (CR) technique provides a measure of the inconsistencies
in the AHP model [31]. The consistency ratio (CR) is calculated according to
the following equation: CR = CI/RI. Consistency index (CI) is obtained by the
following equation.

Cl = (Apax —n) / (n— 1) (4.5)
The consistency ratio random number index (RI) is computed as.
RI =198 (n—2)/n (4.6)

Using CI = 1.38, and the corresponding random index (RI) = 0.58 (for n = 3),
the consistency ratio (CR) = 0.0643. If CR is sufficiently small, the evaluators’
comparisons are perceived to be consistent and reliable to provide useful estimates
of the priority of the quality factors. If CR < 0.10, the degree of consistency is
acceptable [29], but if CR > 0.10, serious inconsistencies may exist, and the AHP
may not yield meaningful results. In such cases, the assessment should be revised.
In this example, the maximum value of CR is ‘0.0643’ (in Table 4.6) indicates that
the degree of consistency in the model is satisfactory (CR < 0.10). The measures of
e-service index need to be based on a proper understanding of the factors.

3.7 Step VII: Calculate the Global Weights of Each Criteria
and Sub-criteria

In this step, overall ranking for quality factor and criteria under each factor have
been identified. The hierarchical model establishes the priority of weights for each
quality factor at the individual level as well as the quality factors in group levels.

Results of the pair-wise comparisons of sub-criteria under each quality factor is
presented in Table 4.6. The study used the same scale presented in [32]. The nine-
point relative preference for pair-wise comparison is presented in Appendix 2.2.

Two types of ranking is provided, (1) rank by ‘local weight factors’—the priority
weight with respect to the quality factor located under the preceding hierarchical
level, and (2) rank by ‘global weight factors’—the priority weight with respect to
the highest hierarchical level to meet the goal. Tables 4.7 and 4.8 illustrates the local
and global weights of quality factor and sub-criteria, respectively.

The rank by ‘global weights’ is performed by the following equation.
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Table 4.7 Rank quality factor by local and global weights

Factors
Main factors

Table 4.8 Rank quality sub-criteria by local and global weights
Website reliability (e-Reliability)

Employee’s support (e-Support)

Website efficiency (e-Efficiency)

E-government service quality

Website reliability (e-Reliability)
Employee’s support (e-Support)
Website efficiency (e-Efficiency)

Local weights

Weights
0.106
0.261
0.633

Forms downloadable

Available and accessible

Service at first request

Provide in time e-services

Quick downloadable

Works with default browser

Showed a sincere interest

Provide prompt replies

Have knowledge to answer
Convey trust and confidence
Secure logon

Search engine is effective
Site map is well organized
Site is customized to users

Structure is clear and easy

Correct Facts displayed

Fresh data information

Sufficient information

Rank

3
2
1

0.269
0.160
0.408
0.053
0.076
0.034
0.287
0.484
0.103
0.043
0.082
0.316
0.055
0.140
0.079
0.111
0.269
0.030

M.A. Rahman

Global weights
Weights | Rank

0.106 3

0.261 2

0.633 1
2 10.028 |10
3 10017 |14
1 10.043 |8
5 10.006 |17
4 10.008 |16
6 10.004 |18
2 10075 |5
1 0126 |3
3 10.027 |11
5 /0.011 |15
4 10021 |12
1 10200 |1
6 [0.035 |9
3 10.089 |4
5 10.050 |7
4 10.070 |6
2 10170 |2
7 10019 |13

Global weights = X (Weight factor i x weight criterion j under factor i)  (4.7)

There are immense benefit of e-government in the developing counting since
Internet uses reduce the service cost, as well as increase the e-contact between
regular users and government employees. Table 4.8 summarizes the priority and
rank of e-government service quality factors. In order to make these ranks more
effective, the factors weight below 0.01, concerning ranks from 16 to 18 may
be viewed as less significant attributes. The rest 1-15 factors can be viewed as
representative e-government service criteria. The resource allocation according to
suggested priority would provide the maximum benefit in evolving e-government

service quality.
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4 Results

This study examines the most significant quality factor through decision-making
procedures in support to improve e-government service quality. Quality standard
improvement happens when the government service providers set the strategic
direction to identify public interests and service provider responsibilities with a
relentless pursuit to the best of their ability. The prioritization of quality criteria
and sub-criterion direct towards the attention of e-government to utilize resources
more efficiently and positively to the best of public interests. The weights of the e-
service factors was attributed following the entropy weight technique. The model is
used to evaluate user feedback and develop quality index for e-government service
improvement. The e-services are classified into 18 quality attributes under three
main quality dimensions: e-Reliability, e-support and e-Efficiency. The perceived
e-service feedback and data was collected from a pilot survey among a number of
working professionals focusing on a western country local and federal government
web service facilities. In the proposed hierarchical model, three main categorical
quality factors in the first level were selected. In the light of the reviewed literature,
these quality factors were then divided into sub-attributes. The e-Efficiency service
factor has seven sub-criteria, while e-Support has five sub-criteria, and e-Reliability
has six sub-criteria. Table 4.7 demonstrates the priority weights and consistency
ratios of all quality factors and sub-criteria. The AHP analysis integrated with
entropy weight factors used in the comparison matrix provided the rank of the high
priority quality determinants.

After creating the conceptual model integrating entropy with AHP approach, the
e-government quality attribute have been ranked constructing both the local and
global weights factors. The rational of the e-service factor rankings are shown in
Table 4.8. When dealing with priorities of the service quality factors, e-government
website efficiency (e-Efficiency) ranked as the most important criteria, followed by
the employee’s support (e-Support), and the website reliability (e-Reliability) with
weights of 63.3%, 26.1% and 10.6%, respectively. In the subsequent analysis, the
sub-criteria at the second stage are ranked based on the local and global weights.
The critical e-service factor priority results are reported separately with respect to
local and global weights.

4.1 Local Weight Factor Ranking

The concept of e-service quality has been examined in several studies. In local
weight factor analysis, this study reveals the service quality related to e-government
website efficiency (e-Efficiency) is the most important factor. The corresponding
criteria under ‘e-Efficiency’ prioritize as the following; structure is clear and easy
(0.316) followed by fresh data information (0.269), site map is well organized
(0.14), correct facts displayed (0.111), site is customized to users (0.079), search
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engine is effective (0.055), and sufficient Information (0.03). The next important
quality factor is the Employee’s Support (e-Support). The order of the five criteria
under ‘e-Support’ is employees provide prompt replies (50th percentile) (0.484),
employees showed a sincere interest (0.287), employees have knowledge to answer
(0.103), support secure logon (0.082), and employees convey trust and confidence
(0.043).

The remainder quality factor is website reliability (e-Reliability). The order of
the six sub-criteria is service at first request (0.408), forms downloadable (0.269),
website available and accessible (0.16), forms quick downloadable (0.076), provide
in time Services (0.053), and website works with default browser (0.034). Collec-
tively, the result suggests that e-service quality is a multidimensional construct
although the content of what constitutes e-service quality varies across studies.
The e-service quality factors affecting e-government include convenience of using
the web portal, faster processing time, ease of use, new technologies. Information
security, transparency, and trust level are the dominant factor that inspire users to
engage or disengage in the e-government involvement.

4.2 Global Weight Factor Ranking

The difficulty of dealing with e-service and website quality in public sector
environment is the identification of the service priorities in meaningful ways. The
responses of the global weights indicate that website information structure is clear
and easy (0.2) is the most important factor among the 18 quality criteria. This is
followed by fresh data information (0.170) and employees provide prompt replies
(50th percentile) (0.126). These are the three most important quality criteria. The
fourth factor is e-government provided site-map is well organized (0.089), followed
by employees showed a sincere interest (0.075), correct facts displayed (0.070), site
is customized to users (0.050), provide service at first request (0.043), search engine
is effective (0.035), and downloadable forms (0.028). The rest of the global order
rankings are e-government employees have knowledge to answer (0.027), support
secure logon (0.021), sufficient Information (0.019), available and accessible
(0.017) employees convey trust and confidence (0.011), quick downloadable forms
(0.008), provide in time Services (0.006), and employees works with default browser
(0.004). Users will be more likely to engage in e-government service if information
is presented clearly and found quickly.

The feasibility of ranking the priority and improving the quality standard depend
on a specific e-government service domain. The type of service delivery, influences
of policies and accountability and the technological means are the important
determinants to the feasibility of such endeavors. There are other critical factors
which are not included in this study include in the visual appeal, sensitivity to users’
involvement, intuitive use across various devices, maintainability, and intractability
of the e-government web portal. The results demonstrate the importance of elec-
tronic communication enhancing the decision making with creative and innovative



4 A Method to Evaluate E-Government Service Quality Attributes 83

approaches supported by individual, group, and industry learning. In this finding,
the e-service quality attributes are not necessarily integrated by the opinions of all
participants in the final decision. Since the quality of the decisions are made vital
to e-government service performance, both divergent and convergent thinking are
needed for this decision-making process. The decision-making process by the AHP
approach requires both a systemic and creative thinking approach: both of which are
vital to rank quality factors for effective decision making.

5 Conclusion

E-governments are increasingly becoming aware of the importance of e-services
that need frequent communication with general users as well as public sectors and
private businesses. The quality of e-government services has become the subject
of great interest as it affects the public engagement in government-run activities,
satisfaction and government policy success. E-government services involves finan-
cial and non-financial investments. Government cannot allocate equal amounts of
effort or resources to each area of e-services due to the limitations of human and
monetary resources. The methodology to identify e-service priorities plays a key
role to improve government services by allocating resources to the important service
areas. The model evaluated and indexed 18 e-services attributes, distributed into
three quality dimensions: e-Reliability, e-Support and e-Efficiency. The data of the
perceived e-government benefit used in the AHP model was collected from a pilot
survey focusing on e-system reliability, service support and website efficiency of
local and federal government e-service facilities in a western country. The findings
of this study indicate that the e-service efficiency ‘e-Efficiency’ generated the
highest impact (which is about 63.3%). The next important e-service criteria to
public engagement ranked the following. The employee’s support to the users (e-
Support) is the next highest priority, followed by e-government website information
reliability (e-Reliability) with weights of 26.1% and 10.6%, respectively. The
ranking of the sub-criteria based on the local and global weights provides a good
understanding of how different factors work together to influence adoption of e-
government services for public engagement. This study has reviewed literature
to identify e-service factors associated with public interests, easy to understand
and use, user friendly systems, technological skills, motivation for community
engagement, as well as facilitating different conditions for adoption. The result
obtained from this study is specific to the selected e-service factors, and may not
be generalized to all other applications.

The multicriteria methods generally require subjective judgment to make deci-
sion on activities and direction which e-services to be offered. The experts who
have substantial experience in the field of e-service quality should engage in
decision planning. The entropy weight method is an easy to use model, avoids
the shortcoming of the subjective judgement. There is an absence of a single
model factoring both multicriteria decision making and weight factors of e-service
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to evaluate whether a factor to adopt or not adopt. The study proposed the
application of AHP method integrated with entropy weight technique to identify the
e-service priorities, lead towards the effectiveness of e-service identification. The
strategic analysis of the public response benefits government to improve e-service
performance, critical to public engagement and satisfaction.

However, the study holds few limitations that it did not include few service
quality dimensions which may be an interest for future research. For example,
demographic variables such as race, education level, and ethnicity have an effect
on e-service quality dimensions in both developed and developing countries. Further
research may be directed to examine the interaction between larger decision-making
processes and the relationships among different demographic variables to create
an environment that fosters both a systemic approach and creative thinking. Since
e-government expansion has now reached a point of critical form with services
provide at cities, states, federal and government agencies, the study may be extended
to adopt quantitative information and unanimous consent on operations and services
to develop innovative prioritization of service index and advance theoretical models
for the future services and quality implications.

Appendix 1: E-Government Development Index

E-government development index top 12 countries E-participation index 12 countries

Country Index Country Index
United Kingdom 0.9193 United Kingdom 1
Australia 0.9143 Japan 0.9831
Republic of Korea 0.8915 Australia 0.9831
Singapore 0.8828 Republic of Korea 0.9661
Finland 0.8817 Netherlands 0.9492
Sweden 0.8704 New Zealand 0.9492
Netherlands 0.8659 Spain 0.9322
New Zealand 0.8653 Singapore 0.9153
Denmark 0.851 Canada 0.9153
France 0.8456 Italy 0.9153
Japan 0.8440 Finland 0.9153
United States 0.8420 United States 0.8983

Source: UN E-Government Survey 2016 [29]
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Appendix 2

Appendix 2.1: Key Policy and Research Questions Related
to Privacy, Security, Accuracy, and Governance Policy Adopted
Jrom [30]

Privacy, security, accuracy, and archiving

How will agencies ensure the privacy of individuals, particularly when data may
not be owned by government agencies?

What data and information search tools are necessary to facilitate access to and
location of government data?

What review processes are required prior to government data dissemination
through open government initiatives such as data.gov to ensure privacy, security,
and accuracy?

What data validity, reliability, and quality check processes could be adopted in
order to ensure appropriate uses, combinations, and extrapolations of combined
government (and other) datasets?

What cybersecurity measures, tools, and approaches are necessary to ensure
national, agency, and individual security?

What tools and applications do agencies need to archive and preserve their social
media-based activities?

What is the “document” that agencies preserve based on their social media
activities?

What policies and procedures are necessary to govern the scheduling and
archiving of government social media activities?

What is the role of GPO and the FDLP, if any, in the social media technology
environment of the federal government?

Governing and governance

How do we build social and political trust and who/what makes decisions on
what authority?

What collaborative governance processes and structures do social media tech-
nologies enable?

What policy structures and frameworks are necessary to government use and
interaction with social media technologies?

In what ways can the federal government harmonize across a range of policy
instruments to comprehensively account for the evolving policy context of social
media technologies?

Will social media technology privilege certain types of policy substance over
others?

Will social media technology result in new policies that rely on the existence of
viable social media?
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‘What policy barriers to using social media technologies exist, and how to resolve
the impediments?

How do we create policies to encourage social media technologies?

How can agencies and governments incorporate the results of social media
technology use into agency strategies, goals, objectives, services, and resources?
What review and analysis processes should agencies develop to assess social
media-based participatory feedback and solicitations into agency workflows?

Access and social inclusion

What tools and approaches best promote universal access to social media
technologies?

How do we ensure that social media technologies are inclusive, rather than
exclusive?

Are there social media technologies that can facilitate access to persons with
disabilities?

What mechanisms (e.g., partnerships, collaborations) can promote access to and
participation in social media technologies to all members of society?

How can agencies leverage partnerships to extend social media applications and
use within communities across the country?

What types of partnerships best promote use of and interaction with government
through social media technologies?

How can agencies and organizations develop mutually beneficial partnerships?
What organizational, management, and operational structures are necessary to
create successful partnerships?

Appendix 2.2: Saaty’s Nine Point Scale [32]

Intensity of

importance | Definition Explanation

1 Equal importance Two factors are equally contributing to objective

3 Moderate strong One factor is marginally superior over other

5 Strong importance One factor is strongly superior over other

7 Very strong or Experience and judgment strongly favor one
demonstrated importance activity over another

9 Absolute strong The highest level of superiority of one factor over

other

2,4,6,8 Intermediate values Scale between two factor, negotiation required
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Chapter 5
Trust in the System: The Mediating Effect
of Perceived Usefulness of the E-Filing System

T. Santhanamery and T. Ramayah

Abstract This study examines the mediating effect of perceived usefulness on the
relationship between trust in the system (correctness, response time, system support,
availability and security) and continuance usage intention of e-filing system in
Malaysia. Data was collected from two urban cities in Malaysia; Selangor and Kuala
Lumpur. A total of 355 data was collected and analyzed using Partial Least Squared
Method (PLS). The result showed that Perceived Usefulness has a mediating effect
on the relationship between trust in the system variables (correctness, response
time and security) with the continuance usage intention and trust in the system
variables (correctness and response time) has significant positive relationship with
continuance usage intention. Perceived usefulness was found to be the most
important predictor of continuance usage intention meanwhile response time was
found to be the most important predictor of perceived usefulness. However the
variables of system support and availability does not have any significant impact
on perceived usefulness and also on continuance usage intention.

Keywords Trust in the system * Perceived usefulness ¢ Continuance usage inten-
tion  E-filing system

1 Introduction

E-government can be termed as the utilization of ICT, mobile computing, web
based networks and the Internet to deliver citizens with necessary services, improve
government agencies performance, to assist successful public participation and to
transform relations with citizens, business and other arms of government,. The
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success of e-government projects will depend on the best utilization of such
investment in these projects [1, 2]. The influence of e-government has witness
a dramatic increase particularly by governments in developing countries. More
and more developing countries are using ICT to modernize and increase internal
efficiency as well as improve service delivery [3, 4]. Today, similar to e-Commerce,
citizens’ adoption of e-Government services has moved to the post-adoption stage
[5]. The use of these services after the initial adoption are subject to changes based
on usage experiences [6], which may potentially increase or decrease [7]. Therefore,
an understanding of what factors affect citizen’s continuous usage intention plays a
vital role in e-Government development.

The use of information technology has given a new perspective to the develop-
ment and integration of Malaysia’s tax administration system. Tax administrators
understanding of the e-filing system will improve the level of service provided
and encourage the users of the system to continuously use it which will lead to
the increase in revenue generation [8, 9]. E-filing system as a whole integrates
tax preparation, tax filing and tax payment, which serves as a major advantage
over traditional manual procedure [10]. Since its introduction in 2006, e-filing
has evolved each year in order to provide better service to the taxpayers. The
online tax system makes an effective impact on the economic towards improving
the level of income generation and tax compliance by the tax payers. This could
be due to benefits provided by e-filing system such as convenience, time saving,
cost effectiveness for both the tax administrator and tax payers [8]. Therefore, this
study will examine the impact of perceived usefulness in mediating the relationship
between trust in the system and e-filing continuance usage intention.

The research questions of this study are (1) Do perceived usefulness significantly
influences the continuance usage of the e-filing system; (2) Is there a mediating
effect of perceived usefulness on the relationship between trust in the system and
continuance usage of e-filing system; (3) What is the influence of trust in the
system on the continuance usage intention? These questions were answered with
the objectives of this study which are (1) to examine the significant relationship
between perceived usefulness and continuance usage intention of e-filing system, (2)
to examine the mediating effect of perceived usefulness on the relationship between
trust in the system and continuance usage intention of e-filing system, (3) to examine
the relationship between trust in the system and continuance usage intention of e-
filing system. Figure 5.1 below represents the theoretical model.

2 Literature Review

2.1 Trustin the System

Papadopoulou et al. [11] defined trust in the system as the interpretation of the
system’s functions which will display availability, fault tolerance and its security
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TRUST IN THE SYSTEM

SYSTEM
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F
E-FILING
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Fig. 5.1 The theoretical model

and correctness is guaranteed together with stability in system response time. Azmi
and Aziz [12] have studied the effect of trust on continued use of e-filing by tax
practitioners in Malaysia and they found that trust is one of the important factors
that determined continued use of e-filing system. Similarly Gao et al. [13] has
investigated the impact of perceived usefulness and trust on users intention to return
and use e-government services and revealed that both the variable have significant
impact on the intention. The study also found that trust has a significant relationship
on perceived usefulness towards intention to return and use. In the current study,
however, is not investigating the general trust towards e-filing continuance usage
intention but more specifically the effect based on the dimensions of availability,
correctness, security, response time and system support. As such, in this study,
the trust in the system component factors such as responsiveness (response time),
reliability (correctness), system support, availability and security will be evaluated
to determine their impact on the continuance usage intention of the e-filing system.
Response Time means the system reacts to requests within minimal time. It is also
defined as the duration between the time the users initiated request and the reply
to the request [14], System Support is defined as the automated and personalized
support to access the needed information without problems. It includes help desks,
online support services, tailored support and other facilities [15] and Correctness
is defined as the assurance that the system works properly and produces correct
output. Bailey and Pearson [14] defined accuracy as the correctness of the output
information. Availability is defined as the assurance that the system is up and
running, is fully functional whenever needed and is protected from denial of
service. It is also classified as the dimensions or items that measures system quality
[16]. Security is the guarantee that the system is protected against intimidations
interference’s. Bailey and Pearson (1983) defined security as the protection of data
from embezzlement or unlawful alteration or loss.
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2.2 Continuance Usage Intention

Continuance intention is defined as ones intention to reuse or repurchase decision
after their initial usage of services or products [17]. The research on e-government
nowadays are focusing to evaluate the continued usage intention by citizens rather
than initial intention. Wangpipatwong et al. [18] examined the role of perceived
usefulness, perceived ease of use and computer self-efficacy in determining the
citizens continuance intention to use e-government websites. The study found that
perceived usefulness is the strongest predictor of continuance intention. Similarly,
Ambali [10] also found that perceived usefulness has a strong relationship towards
continuance usage intention of e-filing system in Malaysia. Further Gao et al. [13]
has concluded that both trust and perceived usefulness has a significant relationship
towards continuance usage intention e-government services.

2.3 Perceived Usefulness

Perceived usefulness (PU) was defined as the prospective user’s subjective probabil-
ity that using a specific application system will increase his or her job performance
within an organizational context [19]. Research by Min Jiang and Heng Xu [20]
found that satisfaction and perceived usefulness have direct impact on continuance
intention of e-government in China. Compatibly, Hu et al. [21] found that perceived
usefulness as one of the key predictor of continued use of e-tax services in Hong
Kong. Similarly, McCloskey [22] found a significant relationship between trust
and perceived usefulness which indicates that the higher the trust that consumer
has the higher their belief on the usefulness of the system. Similarly, Pavliou [23]
also found that trust has a substantial consequence on intention to use electronic
commerce through perceived usefulness; which means that there exist mediating
effect of perceived usefulness on the relationship between trust and intention to use.
Study by Horst et al. [24] revealed perceived usefulness as the main determinant
in intention to use e-government services, however the study also found that trust
is the main determinant of perceived usefulness. As such, this present study adapts
perceived usefulness to mediate the relationships that exist between continuance
usage intention of an e-filing system and trust in the system. The hypotheses
developed are based on the study model.

Hla: There is a direct positive relationship between correctness and continuance
usage.

H1b: There is a direct positive relationship between response time and continuance
usage.

Hlc: There is a direct positive relationship between system support and continuance
usage.

H1d: There is a direct positive relationship between availability and continuance
usage.
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Hle: There is a direct positive relationship between security and continuance usage.

H2a: There is a direct positive relationship between correctness and PU.

H2b: There is a direct positive relationship between response time and PU.

H2c: There is a direct positive relationship between system support and PU.

H2d: There is a direct positive relationship between availability and PU.

H2e: There is a direct positive relationship between security and PU.

H3: There is a direct positive relationship between PU and continuance usage.

H4a: PU mediates the relationship between correctness and continuance usage
intention.

H4b: PU mediates the relationship between response time and continuance usage
intention.

H4c: PU mediates the relationship between system support and continuance usage
intention.

H4d: PU mediates the relationship between availability and continuance usage
intention.

H4e: PU mediates the relationship between security and continuance usage inten-
tion.

3 Methodology

3.1 Data Collection Method

A total of 900 questionnaires were distributed among the taxpayers in Selangor
and Kuala Lumpur, Malaysia using self-administered questionnaire. A total of 401
questionnaires were received back and out of it, 355 were usable while the other 46
were unusable. As such, the response rate was 44.5%. The questionnaire consists
of five sections. The first section elicited the screening question, the second section
collected the demographic data, the third section extracted information on trust in
the system dimensions, section four measured the perceived usefulness, and last
section measured continuance intention. The sample selected were taxpayers who
had used the e-filing system before at least once as the measures required them to
express the trust in the system, perceived usefulness and continuance intention.

3.2 Measures

The measures were all adapted from the published literature. The measures for
continuance intention were from Bhattacherjee [17]. Perceived Usefulness were
from Davis [25] whereas measures for correctness were adapted from Nicolaou
and McKnight [26], system support were adapted from Wangpipatwong et al. [27],
response time from Liu and Ma [28], availability from Ojha et al. [29] and security
from Carlos Roca et al. [30].
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3.3 Sample Profile

The demographic of the respondents tabulated in Table 5.1 were derived from
descriptive analysis. The majority of the age group were in the category of 30—
34 years old (23.3%). Male (63.8%) outnumbered the females (36.2%). In terms
of ethnicity, the result somewhat reflects the ethnic group distribution in Malaysia
whereby the majority of the respondents were Malays (55.2%), followed by Chinese
(25.0%) and Indians (19.8%). About 60.3% of the total respondents are highly
educated with Bachelor degree and followed by Master’s degree. In terms of
earnings, greater part of the respondents (31.9%) are earning within RM3000-
RM3999 per month with majority (81.0%) are married respondents. Lastly, about
84.5% and 57.8% of the respondents claimed to have experience in computer usage
and internet usage approximately 10 years and above, respectively.

4 Data Analysis

Smart PLS version 3.0, a variance based Structural Equation Modelling (SEM)
was used to analyze the hypotheses generated. The two step analytical procedure
suggested by Anderson and Gerbing [31] was adopted to analyze data whereby
the measurement model was evaluated first and then followed by the structural
model. Also following the suggestion of Chin [32], the bootstrapping method (500
resample) was done to determine the significant level of loadings, weights and path
coefficients. The research model of this study is as below (Fig. 5.2).

4.1 Measurement Model

Convergent validity is the degree to which the items that are indicators of a specific
construct should converge or share a high proportion of variance in common [33].
According to Hair et al. [33], factor loadings and Average Variance Extracted (AVE)
of more than 0.5 and Composite Reliability (CR) of 0.7 or above is deemed to be
acceptable. As can be seen from Table 5.2, all loadings and AVE are above 0.5 and
the composite reliability values are more than 0.7. Therefore, we can conclude that
convergent validity has been established.

Next, we assessed the Discriminant Validity which is the extent to which a
construct is truly distinct from other constructs [33]. This can be established by
the low correlations between all the measure of the interest and the measure of other
constructs. To address discriminant validity, the square root of the AVE is compared
against the correlations of the other constructs, when the AVE extracted is greater
than its correlations with all the other constructs then discriminant validity has been
established [34] (refer Table 5.3).
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Table 5.1 Demographic of
the respondents

95
Age Frequency | Percent
20-24 years 3 0.80
25-29 years 41 11.50
30-34 years 68 19.20
35-39 years 70 19.70
40-44 years 30 8.50
4549 years 62 17.50
50-54 years 57 16.10
55 years and above 24 6.80
Gender
Male 116 32.70
Female 239 67.30
Ethnicity
Malay 276 77.70
Chinese 42 11.80
Indian 33 9.30
Others 4 1.10
Education
Diploma/College 34 9.60
Bachelor Degree 87 24.50
Master’s Degree 146 41.10
Doctoral Degree 63 17.70
Others 24 6.80
Income
RM2000-RM2999 36 10.1
RM3000-RM3999 83 234
RM4000-RM4999 68 19.2
RM5000-RM5999 30 8.5
RM6000-RM6999 33 9.3
RM7000-RM7999 41 11.5
RM8000-RM8999 15 42
RM9000-RM9999 22 6.2
RM10,000 and above | 19 54
Marital status
Single 69 194
Married 281 79.2
Others 5 1.4
Computer usage
1-3 years 1 0.30
4-6 years 9 2.50
7-9 years 18 5.10
10 years and above 327 92.1
Internet usage
1-3 years 7 2.0
4-6 years 24 6.80
7-9 years 55 15.5
10 years and above 269 75.8
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Fig. 5.2 The research model
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4.2 Structural Model

The structural model represents the relationship between constructs or latent vari-
ables that were hypothesized in the research model. The goodness of the theoretical
model is established by the variance explained (R?) of the endogenous constructs
and the significance of all path estimates [35]. Together the R? and the path
coefficients indicate how well the data support the hypothesized model [32]. Figure
5.3 and Table 5.4, shows the results of the structural model from the PLS output.
Correctness was significantly related towards Continuance Intention (3 = 0.211,
p < 0.05) and Perceived Usefulness (3 = 0.293, p < 0.01) thus supporting Hla and
H2a of this study. Response Time was found in this study to be significantly related
to Continuance Intention (f = 0.181, p <0.1) and Perceived Usefulness (§ = 0.463,
p < 0.01), thus supporting Hlb and H2b. Perceived Usefulness was found to
be statistically significant to Continuance Intention (B = 0.536, p < 0.05), thus
supporting H3. However, System Support, Availability and Security was found to
be insignificantly related to both Continuance Intention (§ = —0.021; § = —0.018;
f = —0.011) and Perceived Usefulness (p = 0.027; p = 0.002; B = —0.071), thus
rejecting Hlc, H1d, Hle, H2c, H2d and H3e.

In verifying the mediating effect of perceived usefulness, Chin [35] testing
method for mediation was followed. To establish the mediation effect, the indirect
effect between (a) (independent variable and dependent variable) x (b) (moderator
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Table 5.2 Result of the Model construct | Items Loadings | AVE |CR
measurement model
PU1 0.905 0.838 |0.954
pPU2 0.909
PU3 0.922
PU4 0.925
Continuance
intention CINT1 0.936 0.895 | 0.971
CINT2 0.947
CINT3 0.945
CINT4 0.954
Correctness TCORR1 | 0.936 0.830 |0.936
TCORR2 | 0914
TCORR3 | 0.883
Response time | TRTIME1 | 0.879 0.744 | 0.897
TRTIME2 | 0.909
TRTIME3 | 0.796
System support | TSUPP1 0.864 0.766 |0.929
TSUPP2 0.850
TSUPP3 0.882
TSUPP4 0.903
Availability TAVAIL1 | 0.899 0.835 0.938
TAVAIL2 | 0.929
TAVAIL3 | 0913
Security TSECUR1 | 0.957 0.905 |0.966
TSECUR2 | 0.966
TSECUR3 | 0.930
Table 5.3 Discriminant validity of constructs
1 2 3 4 5 6 7
1. Availability 0.914
2. Continuance 0.492 0.946
3. Correctness 0.678 0.585 0.911
4.PU 0.491 0.743 0.551 0.915
5. Response time 0.679 0.613 0.608 0.625 0.862
6. System support 0.660 0.487 0.640 0.495 0.693 0.875
7. Security 0.602 0.384 0.599 0.367 0.527 0.597 0.951

Note: Diagonal represents the square root of Average Variance Extracted (AVE) while the other
entries represent squared correlations

and dependent variable) has to be significant [36]. To test for significance, the t-
value based on bootstrapping result is calculated [35]. If the t-value exceeds 1.28 at
p < 0.1 (1 tail) the hypotheses can be accepted. The t-value is formally defined as

follows:
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Table 5.4 Summary of the structural model

Path coefficient Standard error t-value
Availability — Continuance —0.018 0.116 0.151
Availability — PU 0.002 0.120 0.019
Correctness — Continuance 0.211 0.113 1.867**
Correctness — PU 0.293 0.122 2.409%**
PU — Continuance 0.536 0.118 4.554%#%*
Response time — Continuance 0.181 0.134 1.351%*
Response time — PU 0.463 0.143 3.252%%%
System support — Continuance —0.021 0.106 0.195
System support — PU 0.027 0.124 0.217
Security — Continuance —0.011 0.085 0.135
Security — PU —0.071 0.096 0.736
*#%p < 0.01, **p < 0.05, *p < 0.1

a*b

=
StandardDeviation (a*b)

The result supports the mediating effect of perceived usefulness between correct-
ness and continuance usage intention (¢ = 5.125), response time and continuance
intention (r = 5.691) and security and continuance intention (f = 1.628), which
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Table 5.5 Blindfolding CV Red | CV Comm

results X . .
Continuance intention | 0.535 0.796

Perceived usefulness | 0.368 0.838

implies that there is a mediation effect of correctness, response time and security on
continuance usage intention via perceived usefulness, thus supporting hypotheses
H4a, H4b and H4e. However System Support and Availability are not significant
(t = 0.467 and t = 0.034 respectively), hence H4c and H4d are not supported.

Apart from that, “blindfolding” procedure was also performed to measure the
predictive relevance (Q?) of the model fit. The Q? “represents a measure of how well
observed values are reconstructed by the model and its parameter estimates™ [32].
Models with Q? greater than zero imply that the model has predictive relevance.
Table 5.5 shows the result of the blindfolding results. Omission distance of 7 was
utilized as Chin [32] indicates that values between 5 and 10 are feasible (refer to
Table 5.5).

5 Discussion

The purpose of this study was to test the role of mediating effect of perceived
usefulness towards trust in the system variables; correctness, response time, sys-
tem support, availability and security towards continuance usage intention of
e-government services in Malaysia. The study also examines the relationship
between the five elements of trust in the system; correctness, response time, system
support, availability, security and perceived usefulness towards continuance usage
intention.

The result revealed that trust in the system variables; correctness and response
time was found to be positively related to perceived usefulness. This result is
similar to the previous studies by Yang and Fang [37], Floropoulos et al. [38],
Carlson and O’Cass [39]. Result of this study also consistence with findings by
Al-maghrabi and Dennis [40], Shiau et al. [41], Wheelen and Hunger [42], and
Brahmasrene and Lee [43] whereby perceived usefulness was found to be positively
influence continuance usage intention. Similarly a significant mediating effect of
perceived usefulness was found towards trust in the system variables; correctness,
response time and security towards continuance usage intention. This is consistent
with the previous studies that also found a significant mediating effect of perceived
usefulness, such as Ratna and Mehra [44], Belkhamza and Wafa [45] and Money
and Turner [46]. On the other hand, the insignificant effect of system support
towards perceived usefulness and continuance usage intention could be due to the
fact that the support received by the taxpayers will highly influence the satisfaction
of the taxpayers and not on the perception of the usefulness and continuance usage
intention. This has been confirmed in the study by Delone and McLean [47] claimed
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that effective system support improves user satisfaction of the system. Availability
on the other hand is considered as relative advantage of the e-government website
by previous researchers [48] and as a system quality [49] which is more likely to
provide convenience and operational efficiency to the users [49], as such the direct
effect of availability on these variables may deem to be irrelevant. Likewise, the
insignificant effect of security towards continuance usage intention could be due to
the fact that e-filing system is provided by the government and such the security
of the system is believed to be upheld. Previous researches also has claimed that
security is more concerned towards the behavior of the taxpayers which has a strong
influence towards the attitude of the taxpayers [50] (and not on the usefulness of the
system).

The model adopted in this study shows that the perceived usefulness, correctness
and response time can explain about 61% of the variance in continuance usage
intention. These results showed that the model has relatively good predictive power
on continuance usage intention. Further, the blindfolding result in Table 5.5 shows
that the CV Comm and CV Red are all above 0 which indicates the model has
predictive relevance [51].

As for the implication of the findings, theoretically, this study adds to the growing
body of literature of continuance usage intention by supporting the evidence towards
the determinant of the usage particularly in Malaysian context. On the other hand,
practically, it is important information to the Inland Revenue Board of Malaysia
(IRBM) to pay more attention and continuously improve the correctness and
response time of the system from time to time to boost optimistic attitude towards
the system. In the case of e-filing system in Malaysia, since it is a voluntary based,
trust is deemed to be very important.

5.1 Limitation and Suggestion for Future Research

Despite the useful findings of this study, there are several limitations that need
to be acknowledged. Firstly, the sample size of the study is only limited to 355
respondents due to the limited time. Secondly, the scope are limited to two states
in Malaysia only, as such caution need to be taken when generalizing to the
whole country. Lastly, this study only focus on testing the effect of trust in the
system variables; correctness, response time, system support, availability, security,
perceived usefulness and continuance usage intention and does not incorporate the
actual usage behaviour in the proposed model.

Therefore, this research can be done further in future by (1) expanding the study
to other states in Malaysia, (2) extend the model by incorporating the actual usage
behaviour or any other relevant variables such as availability or security of the
system, (3) replicate the study to any other e-government services.
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6 Conclusion

In this study, it was found that perceived usefulness is an important determinant of
continuance usage intention. This is supported by previous researchers such as Li
and Shi [52] and Islam [53]. This result implies that a web portal has to provide all
necessary and fundamental capabilities to avoid turning away users after their initial
usage [54]. Study by Ambali [10] has indicated that any technological devices that
are provided to enhance the service provided by the government must be found to
be useful by the citizens. Thus, in the case of e-filing system to be accepted and
continued use, it must be perceived as a better alternative, failure on this will lead to
citizens discontinue the usage of the system in long run. Furthermore, the findings
of this study reveal that perceived usefulness mediates the relationship between the
dimensions of correctness, response time and security towards e-filing continuance
usage intention. This indicates that correctness and response time had a primary
and secondary influence on taxpayers’ continuance usage intention of the e-filing
system while security has a secondary impact on continuance usage intention. It
appears that the system that works properly and produces correct output and a short
and reasonable response time is not only able to determine the usefulness of the
e-filing system but also affect their intention to continuously use the system.
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Chapter 6

Administrative Efficiency and Effectiveness
with the Application of E-Government: A Study
on Bangladesh Public Administration

Md. Abir Hasan Khan

Abstract Administrative efficiency and effectiveness is the key to positive admin-
istrative changes. Notably, most government in developing world have lack in
efficient and effective administrative mechanisms to meet the citizen demands. The
governments have a promise to gain administrative efficiency and effectiveness with
substantial administrative changes. Information and Communication Technologies
(ICTs) are considered as one of the most important tools behind these changes.
ICTs can leverage the concept of online or e-government where citizen can be a part
of government and actively participate to its functions to make the administration
effective and efficient. However, the administrative systems in the developing world
are more often reluctant in communicating with its customers and getting feedback
from them for positive administrative changes. The application of e-government has
failed to achieve its goals due to rigid administrative approach in these countries.
Bangladesh is not an exception where government has introduced e-government
with a bunch of positive visions without supportive administrative systems. This
paper finds some loopholes and crucial reasons of failing to achieve the efficiency
and effectiveness in the administration of Bangladesh.

Keywords E-government * ICTs e Efficiency ¢ Effectiveness ¢ Bangladesh
public administration

1 Introduction

The efficiency and effectiveness of an administration depends on multifarious
variables that should be carefully monitored by the administrators. With the demand
of time and the necessity of administrative modernization, these variables have
been replaced by the new one. An example of the administrative modernization
process is the New Public Management (NPM). In the early 1980s of last century,
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NPM has been considered as the most innovative appliance to replace the old
administrative system. However, it has been noticed that except some developed
countries, most of the countries in the world have become unable to install NPM into
their administrative mechanisms [1]. In principle, most of the innovations have been
initiated in order to improve administrative efficiency and effectiveness. However,
in most cases changes in the efficiency and effectiveness remain unseen and the
innovations have been remarked as failure [1, 2].

The process of administrative modernization cannot remain stagnant for failure
in innovations, rather the development process is to be continued with alternate
technique. A new tool with new hope using the most vibrant ICTs application called
e-government has been introduced into the process of administration. E-government
has been incorporated into public administration in the later part of 1990s
[3-5]. Analysts [6, 7] believe that the benefits of e-government are enormous and
administrative modernization process is very much possible with the application of
e-government. If we focus on the specific benefits of e-government, we would notice
that the efficiency and effectiveness of administration is the logical sequence from
the application of ICTs into the administration where citizens and other parties can
interact for mutual benefits. However, this has been considered as a failed initiative
for most of the administration in the world [8]. The reason of this failure, could be
assumed as because of rigid administrative approach in citizen participation, and
the overall vision of e-government being obscure to the administrative staffs.

Since e-government is initiated by the government, so, the government should
be aware of the vision that e-government has been incepted for. Moreover, the
administration should have to be well trained for the achievement of e-government
targeted goals through changing rigid administrative systems and establishing multi-
sectoral communication methods.

2 Objectives and Methodologies

The OECD E-Leaders conference [7] formulated four directives for the future e-
government agenda:

* Increasing coherency and integration of the public sector through IT,
 Citizen-centricity of the public sector,

* Local service delivery,

* Globalization of public services.

Here, emphasis has been given on the citizen-centric public services for the
national and global users using ICTs into the administration. However, ICTs
itself cannot gain the expected e-government benefits. The administration needs
to be efficient and effective in communicating and promoting available citizen
participation into their services. In this regard, the government should focus
upon the coherent administrative approach to gain administration effectiveness
and efficiency. The administration in developing countries, particularly Bangladesh
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public administration, are expecting to offer their services online since they have
initiated e-government into the mainstream of government administration. However,
their success is minimal due to bureaucratic and strategic reasons.

Considering the above scenario of e-government, the main aim is to see how
the government has planned for the implementation of e-government to gain
administrative efficiency and effectiveness in the long run. In order to have an insight
into the subject, the objectives are to see how government has set the strategies for
different e-government modules, such as the application of ICTs, human resource
development, change of management to ensure citizen participation and make the
administration open for all with available services.

This is a qualitative research where data has been gathered from the secondary
sources, i.e., from books, journals, reports, web-sources, etc.

3 Theoretical Background

Administrative process, all over the world, has been greatly impacted by the evo-
lution of ICTs. Although unknown in the 1970s, ICTs have been incepted into the
mainstream government operations in early 1980s [9], however, e-government has
been coined into government and its management since the 1980 [10]. Eventually,
the momentum of e-government has been spread worldwide basically in the field
of public administration since the late 1990 [11] Therefore, since late 1990s of the
last century, governments all over the world have paid their proper attention on the
application of ICTs in the mainstream of their administrative process.

3.1 ICTs into Government

ICTs have been considered as the fundamental tools for the success of e-
government. However, use of ICTs along is not a solution for gaining efficiency
and effectiveness among the administration. The administration should develop,
in one hand, human resources through available training facilities, on the other
hand, management should have proper spaces to work as a responsible body for
the delivery of public services. The most important factors behind the success of
e-government might be the creation process: plans and strategies must be proper
for the context i.e. the readiness, to get the expected outcomes from e-government
[12—-14]. In this section these issues has been elaborated and explained with other
related factors of e-government.

Before we go into the deep of how e-government plans and strategies facilitate
ICTs and other readiness for achieving targeted outcomes, here, it is important
to focus upon the incremental benefits from the application of e-government. The
e-government is supposedly considered to bring forth the following benefits [2, 6],
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* Improving services to citizens;

* Improving the productivity and efficiency of government agencies;

» Strengthening the legal system and law enforcement;

* Promoting priority economic sector;

* Improving the quality of life for disadvantaged communities; and

» Strengthening good governance and broadening public participation.

If we go through the benefits targeted to be obtained from the application of
ICTs into the government it would be noticed that all these benefits are impossible
without efficient and effective administrative process. That means proper plans
are very necessary for meaningful implementations and successful outcomes. Put
together it appears that a successful e-government initiative needs some background
work called creation process, context, and the content. Therefore, before starting
e-government application a government should focus upon this issues.

Context is considered the general condition, for example, organizational culture,
electronic knowledge of employees, technological requirements, and administrative
maturity of the realization of e-government. The creation process, on the other
hand, indicates the method of determining the progression of content where content
is the general indicator of e-government assessment, such as efficiency, citizen
relationship management, electronic trust, and e-justice. The creation process relates
to policy-making, developing strategy, identifying expected functions, identifying
critical success factors and barriers to developing architectural structure, selecting
methods of implementation, and evaluating results [15].

Government mainly starts e-government application following different imple-
mentation phases of digital efforts. The necessary digital efforts could be focused
in different ways [3]. The ways could be in the ‘back end’ of the administrative
organization and processes associated with e-government initiatives. This mainly
relates to the reform effort of the public sector with ‘digital divides’ to decrease the
gap between those who are able to access, create and use information through ICTs
and those who are not. Digital divides are basically to support the front end through
the open government data via portal where portal is considered as the most popular
one stop service point that facilitates primary website for e-participation. In order
to make portal as a means of connecting government with its customers through the
online structure with integration of both horizontally and vertically service delivery,
the portal should be regularly monitored and researched thoroughly.

Meanwhile, digital efforts should have proper plans and strategies to turn the
system of governance from ineffective to an effective and efficient type [16, 17]. The
notion of digital effort through the term e-government is to make the government
not only transparent and accountable but also to produce competent administrative
institution through their effective and efficient institutional practice [11, 18]. Recent
study shows that almost every part of the developing world has been administered
by an old system of administrative procedures [19]. However, the importance of
substantial administrative changes have been raised by people of their own, by the
community, and of course by the academics all over the world.
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3.2 E-Government Trend Towards Administrative Change

In early age, bureaucratic organizations have different kind of orientations and scales
of measuring the effectiveness and efficiency. Theoretically, these orientations have
changed with the change of time and demand from the society. In early bureaucratic
age the context of bureaucratic organizations had some basic features as explained
by Jain [20]:

1. Bureaucracies had a formal and clear-cut hierarchical structure of power and
authority;

2. Bureaucracies had an elaborate, rationally derived and organized division of
labor;

3. The governed process of bureaucracies were set by a general, formal, explicit,
exhaustive and largely stable rules that were impersonally applied in decision
making. Furthermore, all decisions and communications have been recorded in
permanent files and such records were used to refine existing rules and derive
new ones.

Based on the above features it could be seen that bureaucracy (basically in
old administrative system) was to maximize administrative efficiency only within
their given structures. They were not accountable to the citizen, whereas, they used
to serve their superiors. With the change of time the scenario changed with the
availability of computers and other advanced electronic gadgets. Governments felt
the necessity of using these tools into their system to cope with the new era. As
a result, governments started reforms and incepted ICTs into the administrative
process to change the old administrative system and make the administration
efficient and effective. Primarily, the outset of ICTs into government was for the
electronic commerce to deliver services to the citizen ‘on-line’ [10]. At present,
ICTs have been considered as the media to shift the ownership of government to
external users with the digital entities by an efficient and effective administrative
system [3].

An effective and efficient administrative system can never be possible only with
incorporation of digital entities. Prior to putting attention on digital entities an
important task is to make the administration ready so that they can proficiently
handle ICTs and achieve the respective goals. Moreover, an elaboration on the
digital entities are required with mentions of plans, strategies and how to explore
maximum benefits. As the plans and strategies of ICTs are for the success of
e-government, hence the success of e-government is dependent on the different
approaches of administration and governance.

Before the evolution of ICTs into the government and its administration the
functions of administration were governed with four types of governance models:
hierarchical model, rational goal model, open systems model, and self-governance
model [21]. In the hierarchical model, the total control of policy development
and implementation is restrained following the strict bureaucratic hierarchies. The
rational model, on the other hand, disperses the power across the wide range of
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agencies rather focusing on the hierarchical model. The open system model is
more dynamic and can constantly be reshaped to respond to new challenges and
demands. The self-governance model focuses on the relationship between state and
government rather limiting notion of governance of action of the state only.

In order to shift from traditional governance system to e-government, four
typologies in e-government approaches are available in practice [2]: such as reform
oriented e-government, authoritarian e-government, managerial e-government, and
open e-government.

Reform oriented e-government generally promotes the involvement of all social
actors, e.g., citizens, business, etc. It is worth mentioning that the traditional system
of administration follows vertical system of communication and considered as rigid
and one-way service providing system. Moreover, in this system actors of different
social sectors have been avoided or somehow neglected. Some countries have
followed the traditional administrative system in a reverse way where citizen could
be focused to initiate policies in case of public service through introducing bottom-
up approach replacing the old top-down approach of communication system.

On the other hand, authoritarian e-government is mainly the application of
e-government but not to shift power to the citizens or practice the process of
democracy. Here, government mainly tries to establish strong communication
system with the local government, so that, the central government could easily
monitor their work and impose the decision taken by them. Moreover, this seems
a top-down approach of controlling the whole government system. The system also
controls the web from national and international access and favors the administrative
systems for the economic and social growth of the country.

The managerial form of e-government utilizes the management system of private
organizations to increase the economy, efficiency, and effectiveness. The main
approach of introducing ‘e’ into the form of managerial type of government is to
reduce the cost of staff by introducing the application of e-government.

Finally, the open type of e-government mainly focuses on the transparency,
accountability, equity, and inclusion. The belief is that e-democracy is possible if
the opportunity for equal right of participation could be ensured. After ensuring
the participation of social actors government mechanisms will be transparent
and accountable automatically. Ghosh et al. [22] suggested using ‘open-source
software’ within the public administration with the slogan of everyone can get
insight, everyone can give his or her contribution and everyone can change the
result of decision. Moreover, open e-government combine institutional practice with
cultural ethos in a contemporary democracy in order to safeguard the fundamental
entitlement of individuals. It encourage the e-participation through the e-vote, and
finally contribute to the process of drafting and implementing policies.

It is an obvious fact that e-government effort cannot be accomplished without the
digital entities. Moreover, digital entities have benchmark to understand the highest
level of e-government maturity. Scholars [23-26] have emphasized that in order
to achieve the highest e-government levels a specific technological set-up should
be beset. In principle, five e-government matured levels have been outlined by the
scholars. The starting level (level one) has been termed where only web-link is
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presented whereas in the highest matured level many other technological set-up,
i.e., web, e-mail, digital signature, public key infrastructure, portals, secure sockets
layer and other available technologies should be available to cross the departments
and layers of government.

4 E-Government to Make the Administration an Efficient
and Effective in Bangladesh

Before going through the details of e-government setup in the administration of
Bangladesh it is necessary to outline the reform movement that has been started
since its independence. Bangladesh has got its independence in 1971 from Pakistan.
Since its independence different reform efforts have been pertained to generate an
effective and efficient administrative system. At present, the country could be seen
as a unitary administrative form of government. Prime Minister is the executive
head of the country who along with his/her cabinet is solely responsible for overall
policies and strategies. Subsequently, cabinet member are basically responsible for
specific Ministry and has been assisted by a senior permanent civil servant known as
secretary. The policies of the national administration is formulated by the Minister
in cooperation of the secretary in the secretariat and implemented by the field
administration [27].

Presently, the government of Bangladesh has four tiers of field administrations
[28]. These tiers are named as the division, district, upazila/thana, and the union
parishad. In Bangladesh there are seven administrative divisions and 64 district
with several upazilas/thanas, and the union parishads. The administration is unitary
in form and follow the instructions from the highest administrative authority i.e.
secretariat; the field administration only implement polices without comments or
any further recommendations.

If we go back bit upper-part of our discourse it would be noticed that after inde-
pendence, Bangladesh initiated reforms to speed-up administrative effectiveness and
efficiency. Therefore, e-government has been welcomed as a most vibrant reform
effort to the administration of Bangladesh. Moreover, after the commencement of
e-government in the later part of 1990s the government of Bangladesh has initiated
and implemented various projects in cooperation with the donors (i.e. UNDP, World
Bank, etc.) to promote administrative efficiency, effectiveness and to make the
administration more transparent and accountable to the citizens [29]. Eventually, the
present government took over power in 2009 and re-elected in 2014 with a slogan of
‘Digital Bangladesh’ to ensure the state services closer to the citizens. Accordingly,
the government has been emphasizing on e-government in all of its administrative
sectors.

The ICTs application in the administration of Bangladesh started in 1986 with
a vision of transforming public services to the citizens and business, to promote
democracy with achieving the highest level of transparency, accountability among
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the government and its administration, to become a mid-income country enhancing
the social equity. However, the first ICTs policy was formulated by the government
of Bangladesh in 2002 with an aim of becoming an ICTs driven nation by the
year of 2006 [30]. In order to succeed the ICTs policy 2002, government allocated
890 million Bangladeshi currencies (approximately US$12 million) in 2003 [4].
However, it has been noticed that after 6 years the outcomes were very minimal
compare to its expectations. Some reasons of the poor outcomes was pointed out by
the Ministry of Science and ICT, [30] as:

1. Underdeveloped internet facilities: the government of Bangladesh has very
limited internet facilities to operate their functions online,

2. Inability of responsible authority: The authority responsible for ICTs and the
related issues has inability to achieve the goals of the ICT policy 2002,

3. Inadequate capacity: Due to the lack of infrastructure to harness the benefits of
ICTs for improving the management and the processes of public sector ultimate
goal still in question,

4. Limited usability: Due to the small access of internet and e-mails of civil servants
the vast e-government application in administration is limited,

5. Improper planning: The ICTs planning and its strategic actions are not properly
maintained for the overall success of ICT policy 2002.

To overcome the identified problems, the government of Bangladesh took two
new partners Spinnovation and DNet to develop a short, medium, and long term
National ICT Action Plan or Roadmap for Bangladesh on the basis of the National
ICT Policy 2002 [30]. A detail action plan was drafted by these two partners and
in 2009 the government adopted a revised plan emphasizing the following issues
[31]:

* Expand and diversify the use of ICTs to establish a transparent, responsive and
accountable government;

» Develop skilled human resources;

* Enhance social equity;

* Ensure cost-effective delivery of citizen-services through public-private partner-
ships;

* Support the national goal of becoming a middle-income country within 10 years
and join the ranks of the developed countries of the world within 30 years.

The adopted revised plan basically required to make the government more open
and create an atmosphere to promote e-government [32]. In principle, this revised
plan was undertaken in two movements in cooperation with the UNDP (United
Nations Development Program). These two movements are: Firstly, Assistance
to SICT project (taken in the 2002 policy as SICT), and secondly, Access to
Information (A2I). In short, A2l is for the administrative efficiency generation
through the facilitation of online-services to the citizen and other stakeholders of
government. The vision of the ultimate success of e-government application and its
outcome has been targeted by the year 2021.
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The government, particularly the Prime Minister office, is working in cooperation
with the UNDP to utilize ICTs tools to increase socio-economic development by the
year 2021, consists of four pillars: (i) Developing human resources for the twenty-
first century, (ii) Connecting citizens in ways that is most meaningful, (iii) Taking
services to citizen’s doorsteps, and (iv) Making the private sector and market more
productive and competitive through the use of ICTs [29]. Although the growth
of e-government in Bangladesh is very slow considering the world e-government
development ranking. However, the government has still a very positive approach to
make e-government a successful one with increased efficiency and effectiveness of
the administration.

5 Discussion

Application of e-government, especially in developing countries, seems that just
like many other management doctrine, has spread through simulation or hype [19].
Moreover, still in most parts of the world e-government has been considered as the
means of ICTs installation. The concept is persisting in same fashion even though
the potential changes have been recommended by scholars in the mainstream of
e-government application. Eventually, it is very difficult to get benefit from ICTs
without proper administrative changes. Therefore, changes are required both in the
strategies and the actions for an effective and efficient government administration.

Government is an institution that has some specific goals to be performed for
the betterment of its citizen through its administrative mechanisms. Although the
main focus of government functions is between the government and its citizen,
there are other important bodies to maintain strong communication for the utmost
benefits from e-government. Seifert [33] in a study named Congressional Research
Service (CRS) has outlined that in order for the success of the main purpose of
e-government the interaction process should be maintained between government to
government (G2G), government to business (G2B), government to citizen (G2C),
and government to employee (G2E). However, it is very necessary to see how this
communication is maintained or why.

If the communication is developed for the control of local administrative
bodies by the central authorities then it would be a mistake in overall success of
e-government [2, 19]. Moreover, the government particularly its citizen will be loser
financially as well. The whole invested money will be wasted without sufficient
outcomes. This scenario has happened in the first ICTs policy 2002 of Bangladesh
government. The government has initiated ICTs policies with strong hope that
they would be able to make a democratic government atmosphere. However,
nothing remarkable development has been seen after a specific time frame of the
initiated policy. Moreover, under the same administrative condition the government
announced a new policy with new hopes. The only noticeable change is that two
new committees have been appointed to find a new way of investing more money.
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The visible landmark, since the massive ICTs application in the government of
Bangladesh administration, are different phases of creating the task forces, policies,
action plan, Acts, visions, etc. However, the main action plan has remain unchanged
and persist in same manner as has been in the old administrative system. After
the failure of first ICTs policy, the government has announced new policy to
make a transparent, responsible, accountable government through the skilled human
resources, enhanced social equity, and especially through public-private partnership.
However, in order to succeed all the goals, a strong and well trained management is
very necessary that is unfortunately missing in Bangladesh. In most cases it has been
noticed that there are very limited training facilities provided by the government and
the most training centers are based only in the capital city, Dhaka [34]. Therefore,
local bodies, mainly related to the implementation of government functions, are not
gaining the required training and the ultimate goal of e-government remain unseen.

Moreover, the application of ICTs into government administration has brought
some terminological changes. However, it is very difficult to say that terminology
can be effective without any substantial administrative changes. The administration
practiced traditional system for long time, hence due to lack of attitudinal change,
the application of ICTs into mainstream government administration has changed the
way of old administration into the fast method of that old system. For example, if
we go through the hierarchical model of traditional governance system we would
see that the application of ICTs only changed nothing more than from a paper based
communication to an online communication system. However, the main target of
e-government is not to fasten the process of communication between administrative
mechanisms. Moreover, the seamless communication between government admin-
istrations with its stakeholders, especially with citizens, has been considered as the
main target of e-government applications.

The traditional administrative system is vertical in communication with the
management and stakeholders. However, the main target of e-government is to
maintain horizontal communication [35] system where staff can work freely and
share their thoughts without fear moreover stakeholders can participate in the
decision making process of the government and its administration. Simultaneously,
seamless services do not mean the services from government administration for the
citizen and other stake holders. Moreover, in order to be matured enough for the
success of e-government, technological setup i.e. web, e-mail, portal should be used
and both-way communication process should be established.

With the traditional management system the administration can never be effective
and efficient in installing e-government and gaining benefits from it even if
the government spent huge amount of money. Before start-up the process of e-
government, government should decide the expected benefits they are going to
achieve. Moreover, the specific planning systems should be identified for the overall
success. Without proper plan and strategies the implementation cannot be made
in proper way and successful outcome is impossible. Governments all over the
world, before going for any plan, should set the strategies and the outcomes in
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a prudent manner. In order to benefit from any application, three most important
factors, such as the strategies, implementation, and outcomes should be treated with
equal priorities.

6 Conclusion

Administration has been considered as most important part of government opera-
tions where the success of e-government is dependent on proper functionalities by
the administrative bodies. The way of operating administrative functionalities are
considered as administrative approach. The government of Bangladesh has taken
policies and strategies for the success of e-government. However, e-government
success is not possible without the substantial administrative changes. Moreover,
the administrative effectiveness and efficiency cannot be gained with the traditional
administrative approach. Eventually, the government strategies should take into
serious consideration to cope with the actual demand of e-government.
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Chapter 7

Agile Collaborative Architecture for

the Development of E-Government Services
in Romania: Electronic Public Procurement
Case Study

Marian Stoica, Marinela Mircea, and Bogdan Ghilic-Micu

Abstract When speaking about electronic government, Romania is giving a special
attention to relations between government and organizations. The main reason is
the fact that private organizations are the driving force of economic growth. On the
other hand, are two principles of public procurement: more attention to transparency
and efficient use of public funds. SEAP (Public Procurement Electronic System)
as G2B eGovernment solution was gradually developed starting 2002, offering
numerous benefits. Still, it does not solve all the problems and challenges of
the procurement process. This chapter offers a general view of the current state
of the public procurement in Romanian organizations, highlighting the strengths
and weaknesses of SEAP. Also, we present solutions for improvement of public
procurement process, both from legislative and technological perspective. Special
attention is given to a performant collaborative system that helps solve challenges
of procurement, both on national and international level. Modern approaches like:
Service Oriented Architecture, Business Intelligence, Business Rules, Business
Process Management, Cloud Computing and others are used to create an agile
architecture for development of G2B e-procurement services.
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1 Introduction

A support element for implementation of basic processes in public institutions is
public procurement. In the current context, the use of information and commu-
nications technology is a must, considering the level of expenditures, complexity
vulnerability and importance of operations, the responsibility involved by public
procurement and the need to align to European requirements.

The Romanian Public Procurement Electronic System (SEAP) was gradually
developed starting in 2002. SEAP was built to provide transparency in achieving
goals, prevent corruption (through use of electronic means) and support the
European exchange of information about public institutions. In 2006 a new version
of SEAP was launched, aligned to the new regulations in the field and allowing all
kind of public procurement procedures allowed by Romanian legislation, aligned
to the European one. SEAP is an integrated system, built on a high availability
architecture, which ensures a high level of security. It is a mix of proprietary
and open source technologies, according to global trends in designing complex
information systems.

The new way of doing public procurement is an important driving factor for
integration in e-business: it is an element included in the suite of applications
required to implement the concept of “e-government”; it includes the use of internet
in administration and the dialog between administration, organizations and citizens;
facilitates the change to a paper-less administration, without bureaucracy; ensures
information confidentiality and legislative compliance to the status of electronic
signatures.

SEAP provides numerous benefits, like: increased transparency, reduced costs,
facilitates the development of electronic commerce, reduces time-consuming activ-
ities, increases the efficiency of local and central administrations, allows easy
auditing of public procurement processes, and provides a high security and trust
framework for public funds management activities. The success of the current
national electronic system for public procurement is highlighted by the published
statistics (Fig. 7.1).

The transition process towards an ideal public procurement electronic system
in Romania has faced challenges brought in by the legislative modifications to the
Government Emergency Enactment OUG 34/2006. Some of the most significant

Registered Contracting Authorities/Suppliers: 15,476/68,256

Published Notices/Request For Quotation Invitations: 293,768/361,793

Notices Sent To OJEC: 145,562

Published Catalog Products: 564,530

Published Requests For Quotation/Direct Aquisitions: 89,415/8,829,820
Awarded Aquisitions Total: 175,774,884,921.23 RON

Fig. 7.1 Published statistics for SEAP (according with www.e-licitatie.ro)
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challenges in the transition process are: resistance to transfer of information and
services to online environment, dispersed procurement activities, lack of institution
level procurement management, lack of monitoring and control systems on the
system beneficiary’s end, lack of inter-organization collaboration regarding procure-
ment. Also, the procurement process is influenced by lots of internal and external
factors like: diverse requests, changes in preferences, diversity of funding sources
and necessities, changes in legislation, interaction with providers and existing
problems within informational flows.

Political, legislative and technological challenges and problems (during
2006-2015) require a reform in national legislation and the creation and use of
a collaborative performant system that will ensure transparency and efficiency of
the public procurement process (national strategy in public procurement 2015—
2020). The information system must be based on an agile architecture that uses
modern approaches (like SOA, BI, BPM, BR, KM) as support in solving integration
challenges and helps solve current problems.

2 Current State of Public Procurement
in Romanian Institutions

Public procurement system in Romania has two components (institutional and
legislative) and currently undergoes a transition process towards a performant
collaborative system for public procurement, aligned to European legislation.
The institutional component comprises specific institutions that contribute to
regulation and oversight of public procurement contract adjudication (Fig. 7.2):

MONITORING COMPLIANCE WITHLEGALITY
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Fig. 7.2 Institutional component
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e National Public Procurement Agency (ANAP), founded in 2015 as public
institution, with juridical personality, subordinated to the Public Finance Ministry
(MFP) [1]. ANAP took over the attributions, activity, jobs and personnel
from National Authority for Regulation and Monitoring of Public Procurement
(ANRMAP founded in 2005), from the Unit for Coordination and Verification
of Public Procurement (UCVAP founded in 2006 under the Public Finance
Ministry) and from departments that verify public procurement within regional
general divisions of public finances.

* National Council for Solving Complaints (CNSC) founded in 2006 as indepen-
dent jurisdictional-administrative organism;

* SEAP, that functions according to OUG 34/2006 with all subsequent modifica-
tions and additions regarding public procurement process using and managing all
activities through electronic means. SEAP is managed by the Agency for Roma-
nia Digital Agenda (AADR) and is currently one of the most used government
systems. SEAP will be replaced by SICAP (Collaborative Informatics System
for a performant environment of Public Procurement), which will be launched
for national testing starting in August 2016.

Between 2006 and April 2015 the institutional component was confronted
with distributed functions fragmented and redundant between several institu-
tions with key competences in public procurement: ANRMAP, UCVAP, CNSC,
AADR, Romanian Court of Accounts and Audit Authority, Competition Council—
control activities; Appeal courts—instances with competencies in solving com-
plaints against decisions of CNSC (second body for solving complaints). Also,
the institutional component was concentrated on procedural aspects, detrimental to
efficient use of funds. Due to this situation, in 2015 ANAP was established.

The legal component comprises the legislative package that regulates adjudi-
cation of public procurement contracts, public works concessions contracts and
service concessions contracts available on ANAP site. Currently there are 52
normative acts that directly regulate public procurement in Romania. Figure 7.3
shows modifications to Romanian legislation during 2006-2015, without including
abrogated legislation [1].

Due to the large number of normative acts, frequent changes, lack of transparency
and efficiency of investments, numerous complaints and especially lack of project
sustainability, in 2015 ANAP has authored the national public procurement legisla-
tion, aligned to the European one. Current strategy is presented in a document that
proposes actions defining the government policy regarding the reformation of the
national public procurement system in 2015-2020.

In this context, public procurement becomes the main tool for unblocking
economic growth on European level. Through prime minister Decision no. 218/2014
regarding setting up of the inter ministry committee for reformation of legislative
and institutional framework for public procurement, Romanian government has
created an operative work frame for system reformation.

National strategy for public procurement, passed on 27.10.2015 is structured on
five chapters that tackle the major challenges identified, adequate action directions
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Fig. 7.3 Public procurement legislation dynamics during 20062015

to reform the system, as well as a series of support documents that describe the
identified situations. Each chapter provides an action plan with clear deadlines,
responsible institutions, and foreseen impact and performance indicators [1].

The identified problems are analyzed in detail in this strategy, which integrates
solutions to correct: the legislative framework, institutional system deficiencies,
public procurement process, strengthening of administrative capacity of contracting
authorities, monitoring and oversight. The proposed measures target mainly an
increased efficiency, effectiveness, economy, with integrity and responsibility.

The general objective of the national strategy is improvement of the public
procurement system in Romania, through implementation of the new European
directives into national legislation, reformation of institutional framework and
continued functionality of the system. In order to achieve the general objective, the
strategy seeks to achieve the following specific goals [1]:

* A new legislative package, flexible and coherent, passed in February 2016;

* Consolidation of ANAP, from functional and operational points of view, so it can
coherently fulfil the tasks stipulated in the strategy;

* Consolidation of the remedy and complaint system through dedicated legislation;

* Development of a professional evolution within the system for the personnel
responsible for public procurement;

» Fight corruption through increased use of electronic means for procurement
procedures and prevent conflicts of interests through the prevention system.

The new legislation (law 98/2016 regarding public procurement) brings more
transparency, since all procurement will take place exclusively online, through
SEAP (and soon through the new SICAP system). Already some of the procurement
procedures take place exclusively online, and until 2018 all procedures will be
carried online [2].
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2.1 Public Procurement Electronic System (SEAP)

The e-licitatie application, operational since 2006, was appreciated on international
level, repeatedly receiving awards and mentions as “good practice”. Also, since
January 1, 2007, the www.e-licitatie.ro portal has become OJS eSender, meaning
it is the point that sends electronic announcements to the European Union Official
Journal [3].

SEAP is an open and transparent system that provides access to public funding
contracts. It is a centralized system that facilitates meeting of offer and demand
on national level, providing economic operators fast and easy access to requests
from contracting authorities. By registering in a single system and choosing various
search criteria (CPV code—Common Procurement Vocabulary, contract type, pro-
cedure type etc.) SEAP sends alerts to economic operators with opportunities that
are added to the system.

Strategic implications of the system are important both for government, and
for the business environment. Legal regulations aim to create a global market,
where public and private sectors can do business in a simple, efficient, transparent
and correct manner, market size being very important (Fig. 7.4). For example, in
2013 the value of goods, works and services bought with public funds was 13.3%
of Romanian GDP, of which 9.46% (14,250 million Euros) form state budget
and ~3.87% (5,491 million Euros) from European funds and other sources [1].
Also, the ANAP president highlighted the importance of regulations because public
procurement totals 15 billion Euros, over 10% of Romanian GDP [4].

SEAP is permanently updated, according to legal regulations, but also by
offering new features that support both public and private sector. For example,
following the passing of new methodological normative for implementation of
public/sectorial/framework procurement contract award, starting on 08.06.2016,
SEAP provides new features like:

* Market consultation, as preliminary step in public procurement;

* Documentation on how to generate, fill in DUAE as Unique European Procure-
ment Document both for contracting authorities and economic operators as users
of SEAP;

* The possibility to publish Annual Public Procurement Plan/biannual excerpts
from Annual Public Procurement Plan;

* Technical ability to upload intermediary reports during the public procurement
process etc.

Also, awarding procedures may be initiated, including the simplified procedure,
which can take place in one or two stages; awarding documentation includes
new sections like contracting strategy and declaration of decision positions within
contracting agency that organizes the awarding procedure.

The government supports contracting authorities and economic operators
through a demo version of SEAP available at http://www.demo.e-licitatie.ro:8080/.
Also, it monitors the system information that may influence economic activities
(Fig. 7.5).
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The estimated value of procedures initiated
in 2015
14,441 million euro

The estimated value of procedures completed
by 01.07.2016 was 9.229 million euro, as
follows:

- 7,496 mil. euro completed by awarding the
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- 1,733 mil euro completed by cancellation
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Fig. 7.4 Market size (according with [5])
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SEAP provides numerous benefits, but according to studies carried out, current
awarding procedures in Romania are inefficient, hurdled by bureaucracy barriers
and do not target the efficient use of funds, which is a cause of low absorption rate
and corrections to European funds financing [1].

2.2 SEAP-SICAP: Moving to a Full Electronic Public

Procurement Solution

As a starting point in this transition, we propose an approach built on the model of a
complete electronic procurement process. Developed in an agile manner, this model
involves the three SCRUM methodology specific phases: pre-game, game and post-
game. In the context of public procurement, the game is the actual procurement
procedure, which leads to the generic model shown in Fig. 7.6.
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Fig. 7.5 Monitoring system information that may influence economic activities [5]

Fig. 7.6 Generic agile model
for e-procurement

Pre- | Post-
procedure Procedure procedure
activities (eAward) activities

(eTendering) || .\{eExecution)

\

In the context of public procurement, the pre-game phase (eTendering) must
include specific activities to facilitate the exchange of information between the
electronic system and participating actors in the procurement procedure (contract-
ing authorities, economic operators, public institutions involved). These specific
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Fig. 7.7 eTendering features in SEAP

information activities may be grouped in a specialized module—eDocumentation.
This phase must also provide features to enroll/authenticate in the electronic system,
through another specialized module—eSubmission. At the end of pre-game phase,
participants must be able to choose/decide the type of public procurement through
a dedicate module—eAuctions.

Romanian SEAP implements about 80% of the pre-game specific activities
(Fig. 7.7—print screen from SEAP). This is achieved through options Notices
(for publishing documentation, asking questions/receiving answers through SEAP).
Also, SEAP provides features to verify compliance to contracting authorities’
criteria compare offers and compute scores for them, description and use of
formulas.

SEAP completes the first phase of the agile electronic public procurement
model with the feature called AwardPocedures (Fig. 7.8—print screen from SEAP),
through which participants may decide on the type of procedure to be performed.
The next step of the proposed model is the actual electronic public procurement
procedure through the game phase (eAward).

The post-game phase (eExecution) of the generic agile eProcurement model
involves activities related to public procurement contract management and progress
(order management, bills, payment orders, addendums etc.), which currently are
not implemented in SEAP. This is why AADR considers a priority the implemen-
tation of Open Contracting Data Standard in SEAP, as an instrument to increase
transparency of public procurement; this is a feature of the project developed on
European funding—SICAP. Open Contracting Data Standard is available in SEAP
starting with August 2016 [3]. This involves providing (in a processable format—
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Fig. 7.8 Award procedures feature in SEAP

JSON) the following data: information about procurement planning, information
related to the contracting/procedure initiating authority, information related to
contract implementation (contract phase, description of contract phase, phase dead-
line, contract status, contract related documents, list of contract related expenses),
information related to payments made for a contract (transaction date, source
of money/transaction, payer, payment beneficiary, information about addendums,
modifications of the contract, reasons for rejecting the addendums).

SEAP provides a series of features and comes to support the legislation by
providing a central hub for procurement on national level, transparency, search and
reporting features, the possibility to take advantage of opportunities to buy/sell, a
space where offer and demand can meet etc. In order to implement the principle
of efficient use of public funds, SEAP must be used together with other modern
technological solutions.

Unfortunately, SEAP also has some shortcomings. For example, it is not designed
to conduct calculations and reports regarding cost-efficiency or cost-benefits indica-
tors [6], does not allow advanced searches and searching is slowed down by the need
to input a CAPTCHA code. Even more, the file format is not standardized for multi-
criterial searches and there are no management modules for contracts, payments,
orders, statistical analysis.

The analysis of the national public procurement system has led to identification
of a series of shortcoming that have lead, over time, to inefficient use of public funds,
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bureaucratic barriers and a lack of responsibility, numerous complaints that led to
prolongation of procedures or even cancelling them, low use of electronic means,
financial corrections and low absorption of European funds.

Considering existing problems (detailed in [1]), the current goal is to develop
a performant environment for public procurement aligned with European Union
requirements and current legislation regarding public procurement. SICAP provides
increased efficiency of public services through administrative services provided via
modern electronic means, which are efficient, effective and easily accessible, based
on interoperability paradigms, security and traceability, in order to create services
for citizens, juridical persons and public administration [3].

The new SICAP system comes to help solve the problems of SEAP, increase the
automation of public procurement and its management and the efficiency of public
procurement activities. SICAP has advanced search specifications, preliminary con-
sultation of market, a payment module and automated activation of pre-payments, a
dedicated module for public procurement, uses intelligent forms and provides online
training for users (according to SEAP). SICAP will have an intuitive interface,
starting with registration in the system, so it will be easy to use by contracting
authorities, economic operators and institutions involved in regulating, verifying
and monitoring public procurement, which will be interconnected with the system.

SICAP will have an extended reporting and statistics service, through which all
actors in public procurement will be able to generate reports that will help create a
better general view both on own procurement as well as all procurement activities
that take place in a given time frame. Also, the reports can be exported from SICAP
in editable formats to be processed and interpreted. There will also be a series of
statistics regarding public procurement in Romania available to the public.

The public procurement contracts module in SICAP will allow, both for con-
tracting authorities and economic operators, managing all types of contracts and
addendums signed as result of public procurement procedures performed through
the system. Also, SICAP will provide extended web services for interoperability.

Another goal is to interconnect SICAP and informatics system of CNSC, so
that ANAP can access all the data required for monitoring activities and access
aggregated decisions issued by CNSC for public procurement procedures.

3 Agile Architecture for Development of E-Government
Services in Public Procurement (G2B)

Considering the problems and challenges facing a general public procurement
process, there is a need for an agile architecture that adapts fast to legislative
changes and ensures efficiency of the process itself. Using an agile architecture,
based on modern technological solutions that lead to decreased costs and increased
flexibility, is a critical solution required to meet the challenges of the current
business environment and knowledge society.
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Fig. 7.9 Examples of principles underlying an agile procurement process

The proposed architecture includes modern technological solutions (SOA, Cloud
Computing, BPM, BR, Knowledge Management, BI) that will lead to achieving
government objectives (in general) and public institutions objectives (in particular):
(1) increased savings; (2) increased quality of provided services/goods/works; (3)
increased capitalization of opportunities in procurement process. The architectural
solution must be built in such a way that it is based on a series of principles, like:
legislative principles, SOA principles, BPM principles and principles of quality
management (QM), in order to improve the procurement process and increase its
agility (Fig. 7.9).

An agile architecture, oriented on services may provide numerous benefits
to the public procurement system, allowing a reduced complexity and increased
flexibility of business processes. In order to meet the increased organizational
needs, quality standards and increased funding available to public institutions, the
architecture must integrate specific informatics systems like Business Intelligence
for Procurement. A combined use of BPM and BR with SOA and BI leads to agility
and efficiency.

The use of ICT (Information and Communication Technology) must not be
a purpose by itself, but must be aligned to institution/government strategy. ICT
solutions used in the procurement process must be permanently adapted to current
legislation, recommendations of legit bodies, management of procurement risk,
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internal procedures and quality management policy. Additionally, creation of an
infrastructure that combines SOA and BPM principles, quality management and
legislative principles leads to operational efficiency and agility in public procure-
ment process.

There are frequent changes in public procurement, especially due to permanent
changes in legislation. Also, there are integration and interoperability issues due to
market size and the need to use different IT platforms/solutions on government level.
Government applications are not easy to change over time because many times the
business logic is buried deep in the system.

SOA is recognized by researchers and practitioners as an architecture that
provides flexibility to frequent market changes. SOA allows decoupling, extraction,
migration combination and reuse of software components to implement and support
public sector procedures and flows [7]. Also, SOA allows separation of data from
processes and user interface. Additionally, SOA provides interoperability and reuse
of various software components that can be executed on different platforms.

In public procurement process, the operations of each involved party may be
exposed as web services in a service oriented architecture. Orchestration and
choreography may be used to provide an open approach, standardized to connect
web services in order to create high level business processes [8]. Sustainability and
advantages of SOA in e-government process, and especially in e-procurement, are
recognized both by researchers and practitioners, SOA being used more and more
in e-government processes.

Cloud Computing: With ever increasing ICT demands and limited resources,
Cloud Computing offers a new model of providing, on demand, common config-
urable computation resources. Even if Cloud Computing is best suited for small and
medium organizations, the solution may be successfully used in creating a national
level agile architecture for public procurement services. Use of cloud computing
solutions requires rigorous analysis of institutional necessities and selection of those
service models (IaaS—Infrastructure as a Service, PaaS—Platform as a Service,
SaaS—Software as a Service) and development models (private cloud, community
cloud, public cloud, hybrid cloud) that lead to achieving government objectives.

The large volume of data processed on national level makes the use of cloud
computing advisable for storing data. Migration of data, services and processes
to cloud platform must be performed based on well-defined models/strategies.
Each migration model has specific objectives to be achieved, according to orga-
nization policies, information control and security [9]. Infrastructures, security
characteristics, norms, rules and policies are critical elements of the most successful
e-procurement solutions based on cloud [10].

BPM is frequently used in government solutions, being recognized as having
an important role in collecting data related to electronic government systems,
simplification of complex processes, automation and optimization of work flows.
Also, BPM is a central element of service oriented application development [11].
Thus, each business process is modelled as a set of tasks individually processed,
implemented as services. SOA exposes the services and BPM helps automate the
process, by calling the services. The combination of SOA, cloud computing and
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BPM may generate a synergic construction to ensure the success in implementing
agile eProcurement systems.

In order to have a dynamic system, that answers quickly to frequent changes,
mainly of legislative nature, system reengineering must be performed without major
changes in implementation, instead modifying (where possible) the business rules.
BR are used more and more in development of informatics systems, providing
flexibility and adaptability to internal and external changes of the environment. It
is important to use BR in an agile architecture because [12]: they can be reused,
allows fast changes in the system, support making decisions in real time.

In order to provide flexibility in implementation remodeling, business rules will
be described in separate modules. According to [13], business logic implementation
in separate modules leads to big advantages, like:

» Itis well designed and the business logic module is transparent to business users;

It allows adaptation of business rules to frequent changes;

e Itreduces duplicates, meaning that if the IT department decides to change an ETL
(Extract, Transform and Load) or BI instrument, business rules implementation
does not change;

e It allows inter-functionality, large scale IT usability and business rules
management.

Additionally, many times one only needs to change the processes or business
rules. For example, there may be new regulations or business strategies that
modify only the business rules, without requiring changes in the business processes
(changing the minimum threshold for some procurement procedures, for example).
Also, there are situations where changes in system implementation are required
(like changing the work flows), which do not involve changes on business rules.
In both cases, separation of business rules helps a faster implementation of changes
in the system. Modelling the business rules on various levels of abstraction may be
achieved by integrating a BRM (Business Rule Management) module in the public
procurement architecture.

The public procurement system involves the existence of a large volume of
data that must be analyzed in order to increase the system efficiency. The analysis
of large volumes of data regarding expenses from public money, calculation of
performance indicators, evaluation and classification of offers, management of
public procurement contracts and procedures lead to the need to use a specific
G2B electronic government BI solution. The BI solution must provide procurement
features, like: forecasts of future needs and required quantities, evaluation of persons
in charge of procedures and finding indicators to measure the efficiency of using
public funds, evaluation of providers, and calculation of performance indicators.

The features of BI in public procurement may be grouped in three categories
(Fig. 7.10): intelligent procurement (extraction of information about providers,
contract object—goods/services/works, procurement activities, support for making
intelligent decisions), portfolio management (practices/templates for sale, demand
forecasts, centralization and management of procurement plans) and performance
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management (procurement monitoring, verification pf compliance to legislation,
measure the efficiency of procurement, compute performance for buyer) [14].

In order to combine business processes with business rules, BI and SOA, a
modelling stage is required before creation of the system. In this stage public
procurement elements must be described in a structured or formalized manner. In
this stage business rules that govern business processes must be analyzed. Mircea
and Andreescu [15] presents a case study in public procurement that showcases
the use of BI, BR and SOA as support to achieve organization goals. The paper
highlights the links between BR and BI, presents BR patterns, and stages of creating
a public procurement dedicated BI: (a) Identify Goals; (b) Identify performance
quantitative indicators for public Acquisitions; (c) Describe each indicator as a
completely specified business rule; (d) Publish business rules service.

The knowledge based society leads to challenges in using knowledge as key
factor in achieving business competitiveness. An important role goes to Knowledge
Management. A knowledge base in Romanian public procurement has been accu-
mulating (Fig. 7.11) in recent years on national level, representing important sources
for making intelligent decisions on G2B market. The knowledge base consists both
of explicit knowledge (easy to manage, consisting of documents, data bases, used to
make decisions) and silent knowledge.

In public procurement explicit knowledge include mainly legislative regulation
regarding public procurement and norms for application of legislation. Also, in
order to increase efficiency, good practices and procedures must be recorded. Silent
knowledge, which belongs to persons involved in public procurement and their
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experience in this field are hard to define and transfer. The experience, qualifications
and competencies of buyers may be obtained during recruitment phase [16].

An agile architecture for public procurement must allow for adaptability to poli-
cies and legal regulations ensure the link between parties involved in procurement
and interoperability with their systems. It must include systems, hardware and data
that allow changes in public procurement processes. Starting from the technological
solutions discussed above, Fig. 7.12 presents an example of combining them in order
to create an agile architecture for public procurement process.

Creating and using an agile architecture for public procurement process does
not guarantee its success. The success of public procurement depends on a series
of factors like: IT infrastructure quality, size of organization culture, knowledge
management, quality of structural, processual and functional organization, quality
in organization and management, quality in system and technology etc. All these
factors are very well detailed in [17].

Building a successful and performant public procurement system is a vital
element in the development of G2B and achieving economic capitalization on
national and international level. The approach must be exhaustive, regarding the
three dimensions of the enterprise architecture: business architecture, technological
architecture and informational architecture.
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4 Conclusions

This chapter is the result of significant experience accumulated by the authors
in Romanian public procurement and specific information technologies for devel-
opment of agile architectures and systems. Beyond the current state of public
procurement in our country, in this chapter we have synthetized the research
directions and proposed solutions to improve general public procurement systems,
with focus on Romanian system. Even the Romanian authorities, represented by
authorized institutions, admitted that the Romanian electronic public procurement
system (SEAP) is not complete and fully compliant to the legislation at the time this
case study was elaborated. This is why, starting with August 2016, a new electronic
system for public procurement it was released in 2017 May for testing and general
use. The new system, at least on declarative level and design specifications (at this
time the platform is available at http://sicap.e-licitatie.ro/pub), provides real features
for full unfolding of electronic public procurement.

We must also note that Romanian legislation in public procurement was updated
and aligned with the European one, which again calls for a change in the approach
towards eProcurement. The European trend is to simplify the norms, procedures and
methodologies used for public procurement. This is a result of the relatively low
absorption of European funds in the member state (especially the newest members).
Without even touching the aspects of European policies in public procurement,
we must note that one of the European Union goals is to promote investments in


http://sicap.e-licitatie.ro/pub

134 M. Stoica et al.

countries that became members after 2003 (among which is Romania, member
since January 1, 2007). Investments require procurement, and when the funds
come from the European Union (therefore are public funds) public procurement
is recommended. Beyond these aspects, the main reason for the frequent changes in
public procurement is the drive to make procedures more transparent. Unfortunately,
too much desire for transparency may easily lead to breaking the principles of
public procurement (equal treatment, non-discrimination, proportionality, efficiency
in spending public funds etc.).

Avoiding such mistakes may be achieved by implementing electronic public
procurement systems based on agile, safe and performant technologies. From this
perspective, this chapter proposes this kind of solutions, using specific elements
of BPM, BRM, KM, BI, SOA and Cloud Computing. Proposing this architecture
for general e-business systems, but customized for eProcurement, comes from
accumulated experience, including system problems that we faced during public
procurement procedures. Even more, this proposal envisages a fully electronic pub-
lic procurement process, from drafting the procurement documentation to unfolding
the procurement contract, including specific features for contract management,
order and bill management and electronic payment through eBanking means.

This chapter may be a beginning of a “state of the art” of public procurement
in Romania, built on the current SEAP, with high expectations from the new
SICAP. The research may be continued with evaluation of the new Romanian e-
procurement solution from the perspective of the proposed agile architecture and
the extent to which SICAP provides participants to public procurement process
with opportunities to capitalize and exploit the success factors identified in this case
study.
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Chapter 8

User Centric Services Under the Web 2.0 Era.
Coproduction, Execution and Efficiency

of Public Services

Manuel Pedro Rodriguez Bolivar

Abstract Public agencies are being pressured for innovation, driving service
delivery towards a more personalized, outcome-driven, participative, efficient and
collaborative model. This paper captures the perception of policymakers responsible
of strategies for e-government in local governments about the influence of Web 2.0
technologies on: (a) the design and coproduction of public services; (b) the easy
access to services and the problem solving in the execution of public services; and
(c) the evaluation of public services and the improvement of efficiency and account-
ability. To answer these research questions, an e-survey was sent to policymakers
responsible of strategies for e-government in large Spanish local governments.
Findings indicate that Web 2.0 technologies are seen as simple adaptations of
offline behaviour in public services, which fail to generate meaningful interaction
with citizens. It responds to the “representation” strategy, which is focused on the
“push” tactic in which no interactions are allowed and a means of “crowdsourced
democracy” is produced.

Keywords Web 2.0 technologies ¢ Public services ¢ Policymakers ¢ Local
governments

1 Introduction

A recent demand-side survey performed by the European Commission [1] has put
emphasis on the need to address the needs and concerns of citizens as well as
on the need of more communicative actions to inform those that are unaware of
what public services are available on line. In fact, public administrations are being
pressured for innovation, driving service delivery towards a more personalized,
outcome-driven, participative, efficient and collaborative model [2, 3]. So, public
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administrations are now moving to scenarios in which citizens are involved in
both public services creation and the use of public e-services [4]. Also, public
administration is monitored regarding the performance of the delivery of public
services with the aim at improving efficiency [5] and raising levels of accountability.

In addition, citizens demand participation offers via the Internet and mobile
applications, a demand that will promote the use of Information and Communication
Technologies (ICT) in public participation [6]. This way, governments have sought
to engage citizens through the incorporation of Web 2.0 technologies' into the
governmental workplace, which have been seen as effective tools to promote public
goals [9]. The implementation of these technologies is changing the roles played by
citizens, who will no longer be mere ‘end-users’, but will become partners and co-
creators of information and services [10, 11], which promotes to put citizens into the
heart of the value chain [12], and expecting them to provide insight and knowledge
and thus improve public services.

The use of Web 2.0 technologies could help governments to involve citizens in
the coproduction of public services making them more user centric, friendly and
efficient. Having Web 2.0 tools available and being used more widely will help
governments to better identify the collective public value while still enabling them
to respond to individual preferences [13]. These new developments put pressure on
government organizations to innovate in their dealings with citizens, introducing
new competition for ‘nodality’ in social and informational networks [14, 15] and
offering the potential for ‘coproduction’ and even ‘co-creation’ of government
services [16].

Nonetheless, despite the great significance of the future implementation of
Web 2.0 technologies in public administration and calls for studies to analyse
the impact of legal, institutional, and political challenges regarding the use of
ICT in local governance [17], little research has been conducted in the field of
public administration to analyse the use of these technologies with the aim at
examining the capacities that Web 2.0 technologies provide to governmental actors
and stakeholders in transforming public services into user centric services and user
evaluation of these services.

This analysis is especially relevant in local governments because they are an
important subject for the study of social media and interactivity because of traditions
of citizen participation at the local level [18] and the tradition of these governments
to use more mechanisms that permit direct citizen involvement, in part because they
are more manageable at that scale [19] as well as they provide a wide variety of
services [20]. Inside local governments, the perception of policymakers responsible
of e-government is of great interest taking into account not only their significant
role in the policy-making process within local government, but also their direct

'In this paper, Web 2.0 should be viewed as a networked platform, spanning connected devices
to encourage collaboration, in terms of the creation, organization, linking and sharing of content
[7, 8]. Thus, it is related to the technical platform on which social media applications are built to
create and exchange user-generated content.
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involvement in the possible implementation of Web 2.0 technologies in public sector
delivery.

Therefore, this chapter contributes to the current debate on Web 2.0 technolo-
gies and its implication for the coproduction of user centric services, aiming at
identifying the perceptions of policymakers responsible of e-government in local
governments about the influence of Web 2.0 technologies on: (a) the design and
coproduction of public services; (b) the easy access to services and the problem
solving in the execution of public services; and (c) the evaluation of public
services and the improvement of efficiency and accountability. To achieve this
aim, a questionnaire was designed and sent to all policymakers responsible of e-
government in large Spanish municipalities (those with a population of over 50,000
inhabitants) in order to capture their perceptions to answer each one of the research
questions posed in this chapter.

The chapter is organised as follows. The next section is addressed to analyse
the coproduction of public services under the Web 2.0 technologies era, proposing
some research questions to be analysed in this paper. Then, an empirical research
is performed obtaining the policymakers’ perceptions regarding the participation of
citizens in the delivery and problem solving of public services. Finally, this paper
highlights the main conclusions and discussions of the empirical results and answer
the research questions posed previously.

2 Coproduction of Public Services Under the Web 2.0
Technologies Era

The advent of social media using Web 2.0 technologies has opened up unprece-
dented new possibilities of engaging the public in government work and has changed
the public’s expectations about how government work should be done [21-23].
Indeed, social media applications provide channels not just for mass dissemination
but also for mass production and collaboration [24], which can transform public
administration services, enabling the development of better policies and eliminating
data silos [25] see Table 8.1.

This way, Web 2.0 technologies have the potential to change the way government
delivers services and its relationship with the public. Among the several ways that
Web 2.0 technologies can provide added value to the delivery of public services are
the possibility of citizens’ engagement and collaboration with the government in
the design and coproduction of public services with the aim at achieving services
more personalized, faster, easier to use and deliverable, as well as the provision of
a development tool for internal staff that offers higher productivity than the Web
alone can provide [28].

Potential benefits of this engagement with citizens also include the improvement
of the citizen-government relationship, and enhanced policy implementation [29].
In this regards, citizen-sourcing can strengthen the relationship between citizens
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Table 8.1 Differences between Government 1.0 and Government 2.0

Direct and Orthodox government | Transformational government

Dimension Government 1.0 Government 2.0
Operating model * Hierarchical * Networked

* Rigid * Collaborative

* Flexible

New models of service delivery | ® One-size-fits-all * Personalized

* Monopoly * Choice-based

* Single channel * Multi-channel
Performance * Input-oriented * Outcome-driven

* Closed * Transparent
Decision-making * Spectator * Participative

Source: Author based on Deloitte [26] and Taylor [27]

and government, and may boost trust and confidence in government [30] helping
government to obtain legitimacy and political support to adopt new policies or test
novel objectives [31].

Also, regardless the citizen participation approach, with the help of Web 2.0 tech-
nologies, governments could capture citizens’ needs and, then, customize services
based on personal preferences and needs [32], which would largely enable users’
needs to be met [33], and it is a means to enrich citizens’ substantive knowledge
of issues, broaden their understanding of key actors and the government’s role, and
hone their civic skills in using governance tools [29]. Finally, Web 2.0 technologies
may boost innovation of information and service production modes converting
citizens in “makers and shapers” of policies and decisions [29].

Essentially, these new technologies empower the individual to voice opinions and
share thoughts on important issues [34]. This way, these technologies are putting
pressure on governments to innovate in their dealings with citizens, offering the
potential for ‘coproduction’ and even ‘co-creation’ of government services [16].
This way, citizens will no longer be mere ‘end-users’, but will become partners and
co-creators of information and services [11], which promotes to put citizens into the
heart of the value chain [12], and expecting them to provide insight and knowledge
and thus improve public services. Governments must now strengthen their capacity
to assess the needs of users and involve user groups through the use Web 2.0
technologies in order to engage users in the production of policies and to forge
collective initiatives and interaction [35]. In this regards, a push towards government
coproduction of services with citizens has been very clear in behavioural public
policy fields, the ‘nudge’ territory of changing life choices [36].

Despite previous comments regarding the advantages of using Web 2.0 technolo-
gies in governments, we cannot ignore potential threats to user privacy and security
[37]. Also, while the potential impact of social media technologies on the function-
ing of government is expected to be “profound,” it will come with “challenges in
the areas of policy development, governance, process design, and conceptions of
democratic engagement” [38]. Indeed, the use of social media introduces a number
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of policy problems, such as the interpretation of the information shared in networks
or the loss of significant control over the content and applications [39]. Therefore,
it would be relevant to know if policymakers are prone to implement Web 2.0
technologies with the aim at involving citizens in the design and coproduction of
public services. The first research question is therefore:

RQ1. Do policymakers think that the use of Web 2.0 technologies improves the
citizen engagement in the design and coproduction of public services?.

On the other hand, a growing number of public policy tasks involve “wicked
problems” that are ill-defined, difficult to respond to, require specialized knowledge,
involve a large number of stakeholders, and carry a high potential for conflicts
[40]. Indeed, even more interventionist European governments acknowledge that
government-only interventions are unlikely to be successful [16] and the imple-
mentation of Web 2.0 technologies by government has become an expression
of the recognizant that conventional governments are unable to address society’s
challenges alone.

In this regards, evolving Web 2.0 applications will demand a new environment
of collaborative culture within government agencies and organizations [7]. Such
novel approaches of connecting with citizens through Web 2.0 technologies create
conditions for improving transparency and fostering innovation [41]. Indeed, Web
2.0 technologies have the potential to share knowledge and enable problem solving
in the network [42].

Despite previous comments, little is known about how Web 2.0 technologies can
affect to the ease of access to reaching public services and to knowledge-sharing
purposes. Therefore, it could be relevant to focus research on the use of Web 2.0 for
this access and the resolution of problems in the execution of public sector services.
This way, the second research question is:

RQ2. Do policymakers think that Web 2.0 technologies promote easy access to
public services and problem solving?

Finally, according to the second eGovernment Action Plan [43], governments
will use eGovernment to increase their efficiency and effectiveness and to constantly
improve public services in a way that caters for users’ different needs and maximizes
public value [43]. This way, policymakers looking for public service cuts could
be prone to implement Web 2.0 technologies, which could lead to new interest in
Digital Era Government type models [16]. In fact, with public spending reductions
squeezing public services at all levels, the strategies adopted by public agencies have
been aimed at achieving higher levels of on-line service uptake and at developing
public e-services [44, 45], as well as obtaining the anticipated cost efficiencies [27].

Accordingly, local governments are increasingly embracing Web 2.0 technolo-
gies to encourage the use of means of bidirectional communication to change how
they interact with stakeholders and to become more efficient in their response to
stakeholders’ demands, thus providing the greater efficiency and accountability
demanded [46, 47]. Nonetheless, whether or not citizens actually participate online,
a municipal presence on social networks may convey the message that government
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is more responsive, open, and democratic, by allowing citizens to express their views
via this channel [48]. Therefore, the last research question is:

RQ3. Do policymakers think that Web 2.0 technologies enable the evaluation of
public services and the improvement of efficiency?

3 Policymakers’ Perceptions About the Use of Web 2.0
Technologies for User Centric Services in Spanish Local
Governments

3.1 Sample Selection

Social networks are becoming increasingly important to local governments due to
the long tradition of citizens’ participation at the local level [49]. Indeed, local
governments tend to use more mechanisms that permit direct citizen involvement
[19], in part because they are more manageable at that scale—see also Briggs [50]
and Sirianni [51]. Furthermore, local governments are a prime target for public
sector reforms [52], especially the largest cities, which have generally been at the
forefront in the adoption of innovations in e-government [32, 53] and the greater
complexity involved for public sector delivery [54]. Finally, the quantity and variety
of services delivered by these administrations are very comparable.

This paper is part of a wider research undertaken in Spanish local governments,
taking into account the legislative reform policies applied to administrative struc-
tures in Spain in the 1990s [55], the managerial devolution process implemented
in this country [56] and the rapid introduction of new technologies by these local
governments, which has been fostered by new legislation in this respect in recent
years. Thus, the Information Society Services and E-Commerce Act (No. 34/2002)
guaranteed access to government information, while the Local Government Mod-
ernization Act (No. 57/2003) promoted the use of new technologies in order to
enhance participation and communication with citizens and enhance interaction
with municipal authorities. Finally, the Electronic Access to Public Services Act
(No. 11/2007) guaranteed the access of all citizens to online public services and the
rights of all citizens to interactive communication with the government. As a result
of these legislative measures, all levels of public administration were required to
develop a wide range of Web-delivered services.

According to recent studies, 61% of Internet users in Spain make use of social
networks to chat with friends or organizations as well as to generate content, which
could indicate that Spanish Web users are sufficiently familiar with these new
technologies and could make use of e-services if local governments introduced Web
2.0 applications.

Therefore, the present empirical study is based on a sample of large Spanish
municipalities, defined as those with a population of over 50,000 inhabitants,
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together with municipalities that are provincial capitals, regional capitals or in
which the headquarters of regional institutions are located. In total, 148 Spanish
municipalities meet these conditions, and account for over 50% of the total
population of Spain [57].

Of the 148 municipalities that comprised the survey sample, seven stated that
neither had experience of Web 2.0 nor dedicated human resources to this area.
Therefore, the questionnaire was sent to 141 local governments and 47 com-
plete replies were received from policymakers (minimum response rate: 33.33%).
Nonetheless, some policymakers of local governments responded to some items
without finishing the full e-survey. In consequence, for some questionnaire items,
the response rate exceeded the above-mentioned minimum (see Tables 8.2, 8.3 and
8.4 in the analysis of results—see Annex).

According to Roscoe [58], a sample size between 30 and 500 is considered
satisfactory. By contrast, a high number of responses could be also damaged to
obtain a good picture of the perceptions of the sample policymakers due to the
problem of saturation. Data saturation is reached when there is enough information
to replicate the study when the ability to obtain additional new information has been
attained, and when further coding is no longer feasible [59]. Nonetheless, there is
no one-size-fits-all method to reach data saturation with many authors proposing
different figures and methodologies [60] because study designs are not universal
and there are numerous factors that can determine sample sizes in qualitative studies
[60]. Indeed, the point of saturation is a rather difficult point to identify and of
course a rather elastic notion and depends on the research skills of the researcher
[60, 61]. This way, the research undertaken in this paper has taken the saturation
as the guiding principle for the qualitative data collection, which is necessary
in a qualitative research like this [60], obtaining data from a random sample of
policymakers that come from sample municipalities with different characteristics
like size of the municipality, Web 2.0 technologies used, political factors in the
municipality and so on. This way a good overall picture of the perceptions of the
policymakers have been obtained in our results.

3.2 Questionnaire Design

This paper is part of a wider research focused on the use of Web 2.0 technologies
for citizen engagement in public services. Data were obtained by sending a link to
perform an e-survey, and this was sent to the policymakers of all the local authorities
studied, via email. The contact details were obtained from the Spanish central
government’s website. The global questionnaire of the research contained a total of
75 questions including the reasons for using Web 2.0 technologies, the advantages
of using Web 2.0 technologies for public services, the technological innovation of
public services with the use of Web 2.0 technologies, the improvement of efficiency
in public sector delivery with the use of Web 2.0 technologies, the legitimacy of
government in the use of Web 2.0 technologies and so on.
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For the purpose of the analysis in this paper, we focus our efforts in analysing 15
questions covering the following issues: design and coproduction of public services
(in Table 8.2 in Annex—five questions); advantages of using Web 2.0 technologies
for access to services and resolution of problems (in Table 8.3 in Annex—five
questions); the evaluation of public services and the improvement of efficiency
(Table 8.4 in Annex—five questions).

Policymakers were addressed in this survey taking into account not only their
significant role in the policy-making process within local government, but also their
direct involvement in the possible implementation of Web 2.0 technologies in public
sector delivery. In fact, recent research has confirmed that policymakers usually
act as “leaders” and “interpreters of the societal trends” by defining the general
policies for the continuous innovation of the service provision in the public sector
[62]. Before the e-survey was sent out, every policymaker in the sample population
was contacted and asked to participate in the study, after being informed of the study
goals and of what was required by the questionnaire.

Two draft versions of the survey were pre-tested on a selected group of
stakeholders. First, the research team drafted a preliminary version based on the
conclusions of previous research in the field of Web 2.0 technologies, justifying
the items selected on the e-survey. All these items were based on prior research
with the aim at capturing perceptions of sample policymakers regarding the use
of Web 2.0 technologies for participating in the design and coproduction of public
services (five items—items 1.1 and 1.2 for design of public services and items 1.3,
1.4 and 1.5 for coproduction of public services), regarding the introduction of Web
2.0 technologies to achieve an easier access to services and to solve problems in the
execution of public services (five items—items 2.1 and 2.2 for the ease of access to
public services and items 2.3, 2.4 and 2.5 for resolution of problems in the execution
of public services) and their perception about use of Web 2.0 technologies for the
evaluation of public services and the improvement of efficiency (five items—items
3.1 and 3.2 for the evaluation of public services, items 3.3 and 3.4 for analysing
the efficiency of public services and item 3.5 for analysing the improvement of
accountability).

In the second phase of questionnaire design, the initial text was presented to
two specialists on Web 2.0 technologies and to ten policymakers, to ascertain
their opinions on: (a) the understandability of the questionnaire; (b) the clarity
of the questions posed and possible ambiguities; (c) the possible inclusion of
other questions relevant to the study aims. The comments and suggestions made
were analysed and, when considered appropriate, incorporated into the text of the
questionnaire.

Local governments provided an institutional response to the questionnaire, one
that was non-personal and non-subjective. A single liaison officer was appointed
in each case, this being the person in the organization who was responsible for
implementing new technologies on public services. The institutional response was
supervised and supported by the policymakers of each local government. Moreover,
the possibility of clarifying any remaining doubts was offered before completing the
questionnaire and thus we may be reasonably sure that the questions measured the
intended constructs.
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Based on prior studies on attitude analysis [63], the respondents were asked
to describe their degree of agreement with each statement on a five-point Likert
scale (ranging from strongly disagree, “1” to strongly agree, “5”). Although the
Likert scale has some limitations, such as its inability to approximate intervals of
ordinal data [20] and its closed response format [64], it was used in this research
due to its suitability for attitude studies [65, 66]. Also, a 5-point scale can alleviate
the psychological distance between categories [67] and, as observed by Norman
[66], the closed nature of the Likert scale avoids the need to draw inferences about
differences in the underlying, latent characteristic, without this invalidating the
conclusions drawn.

After the questionnaire was completed, each item was analysed separately using
the median and the mode of the responses because it has been proved to be useful
in order to analyse data obtained using Likert scale [68].

3.3 Analysis of Results

RQI1. Do policymakers think that the use of Web 2.0 technologies improves the
citizen engagement in the design and coproduction of public services?

Table 8.2 in Annex collects the information collected from policymakers regard-
ing the improvement of citizen engagement in the design and coproduction of public
services with the use of Web 2.0 technologies. As it can be seen, policymakers
think that Web 2.0 technologies could mainly help to collect information from
citizens regarding their preferences and needs of public services (see median and
mean scores of item 1.1 in Table 8.2). It could make to obtain well-targeted public
services (see median and mean scores of item 1.2 in Table 8.2), which could help
governments to better decide how to design the services for the citizenry.

By contrast, results indicate that policymakers are not prone to the active
participation of citizens in the design or coproduction of public services. Indeed,
respondents indicate that citizens should not be encouraged to participate in the
generation of content or information about public services (see median and mean
scores of item 1.3 in Table 8.2), perhaps due to the additional “noise”, destructive
behaviour by users or the manipulation of content by interested parties and privacy
infringements [69]. These issues could make policymakers to stop the effective
involvement of citizens in the coproduction of public services.

By contrast, policymakers think that Web 2.0 technologies could foster the
collaboration with citizens in the delivery of public services (see median and mean
scores of item 1.4 in Table 8.2), although the experience in public services before
their final implementation is not seen essential for respondents (see median and
mean scores of item 1.5 in Table 8.2). In fact, policymakers did not show interest
in promoting spaces or tools where citizens could use public services as a trial
prototype before their final implementation. It means that policymakers only think
relevant to involve citizens to capture their needs but not to test whether these needs
have been met.
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In brief, results indicate that, according to policymakers’ perceptions, Web 2.0
technologies could be the means to collect information and to collaborate with the
government but not the means of citizens to actively participate in the design and
coproduction of public services.

RQ2. Do policymakers think that Web 2.0 technologies promote easy access to
public services and problem solving?

Results shown in Table 8.3 in Annex indicate that Web 2.0 technologies could
facilitate the access of citizens to all public services (see median and mean scores
of item 2.1 in Table 8.3), as well as the reduction in time on obtaining the public
services (see median and mean scores of item 2.2 in Table 8.3). Therefore, it
seems that policymakers think that Web 2.0 technologies could help to make public
services more available for the citizenry.

In addition, according to the results, policymakers think that Web 2.0 technolo-
gies could help them to collect suggestions of citizens to enhance the quality of
public services and the information about them (see median and mean scores of item
2.3 in Table 8.3). This result seems to be contrary to that in which they think that
citizens should not participate in the generation of content and information about
public services (see item 1.3 in Table 8.2). Nonetheless, the difference between
these results lies in the active (item 1.3) or passive (item 2.3) attitude of citizens
in the execution of public services.

This way, it seems that policymakers are prone to collect information about
the public services from citizens but no participation of citizens is encouraged by
them. In addition, they are not prone to use the knowledge, skills and talent of the
population to help them in solving problems in the execution of public services (see
median and mean scores of item 2.4 in Table 8.3) or to use tools like Wikis to create
knowledge to solve problems in the delivery of public services (see median and
mean scores of item 2.5 in Table 8.3).

Thus, no active participation is fostered by governments. Respondents seem to
indicate that the use of Web 2.0 technologies could only be helpful for information
disclosure and for putting available public services. So, Web 2.0 technologies seem
only to be used as a means for communication and crowdsourcing which involves
the use of technology to foster the exchange of information and ideas among
participating agents.

RQ3. Do policymakers think that Web 2.0 technologies enable the evaluation of
public services and the improvement of efficiency?

As it can be seen in Table 8.4 in Annex, policymakers think that Web 2.0
technologies could be used as tools for evaluating the efficiency and transparency
of public services (see median and mean scores of item 3.1 in Table 8.4) but they
are not relevant for improving the quality of public services (see median and mean
scores of item 3.2 in Table 8.4).

In addition, according to the policymakers’ perceptions, Web 2.0 technologies
can be used to improve efficiency of public services because these technologies
allow the reduction in costs and the increase in revenues (see median and mean
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scores of item 3.3 in Table 8.4). Also, these technologies allow the better allocation
of financial resources (see median and mean scores of item 3.4 in Table 8.4) because,
among other reasons, governments can be led to meet the citizens’ needs directly in
an electronic way since governments can capture the data necessary to achieve this
aim (see median and mean scores of item 1.1 in Table 8.2).

Finally, respondents indicate that Web 2.0 technologies should be used for
disclosing information regarding the performance of the government in public
sector delivery. This way, local governments could accomplish better their duty of
accountability (see median and mean scores of item 3.5 in Table 8.4).

Therefore, respondents think that Web 2.0 technologies could help to improving
efficiency but also accountability. According to our results, these technologies could
be used, firstly, as a means of collecting the need of citizens regarding public
services and, later, these technologies could help to disclosing information about
them and to putting them available in an electronic way. All these actions make
public services to achieve a better efficiency because they are driven to meet
citizens’ needs, and cost cutbacks and higher revenues are achieved. Also, the
higher volume of information disclosed could help citizens to evaluating better the
accountability of the government.

4 Conclusions and Discussions

Citizen participation is not always good for efficient and effective government
decision making. It may entail poor decisions and a significant expenditure of
resources that could be used elsewhere to achieve better on-the-ground results
[70]. Nonetheless, the use of innovative participation technologies can reduce
administrative costs and raise instrumental benefits, reinvigorating the frequently
criticized public hearing [71]. In this regard, the advent of Web 2.0 technologies
has allowed the two-way communication and rich data exchange among different
actors for purposes of communication to the network, knowledge exchange, and
problem solving [42]. These technologies have raised expectations in citizens and
other stakeholders about the quality, availability, and effectiveness of public services
and these stakeholders are demanding tailored services [72, 73].

Nonetheless, findings indicate that sample policymakers seem to think that
Web 2.0 technologies should mainly play the role of simple adaptations of offline
behaviour in public services, which fail to generate meaningful interaction with
citizens, because they do not offer active participation to involve citizens in the
design, coproduction or problem solving in public services. This finding does not
confirm prior literature that indicates that social media could be related to solving
specific problems and/or coproducing a specific good or service [74]. In contrast, our
findings confirm recent research which points out that the desires and expectations
of the citizens and public sector differ significantly [6]. Our findings show that
policymakers do not simply reject the idea of additional public participation in the
generation of content of information about public services (see median and mean
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scores of item 1.3 in Table 8.2); rather, they are restrained in terms of a desire for
more public participation in the delivery of public services.

Therefore, why to use Web 2.0 technologies? Recent research has indicated
that the use of Web 2.0 technologies in public sector is positively related to
satisfaction and perceptions of public sector trustworthiness, because they are used
to convey less detailed information than other forms of e-government such as e-
government websites [75]. The main purpose from this point of view could be to
increase trust in government operations by providing more frequent and transparent
online information, which makes government to accomplish better its duty of
accountability (see median and mean scores of item 3.5 in Table 8.4).

This way, Web 2.0 technologies can be seen as a means of “crowdsourced
democracy” because it is used or thought to be used as a means of communication
and crowdsourcing of collected information regarding public services, but their
use is limited to a passive role of citizens. Recent research has indicated that
importance of online platforms in crowdsourcing can have a consistent impact on
services delivery system in local public administration [76]. Our findings confirm
previous comment, because sample policymakers think that Web technologies could
be relevant to collect information about citizens’ needs, to foster the effective
collaboration between citizens and governments in the delivery of public services, to
disclose information regarding public services, to put them available in an electronic
way and to serve as an instrument to evaluate efficiency and accountability of
local governments. It describes the “representation” strategy in the use of Web 2.0
technologies pointed out by Mergel [77], which is focused on the “push” tactic in
which no interactions are allowed. This way, this new form of representation can be
seen as the lowest degree of online engagement and is oftentimes misinterpreted as
true citizen participation.

Nonetheless, recent research [62, 78] and international organisations [79] have
indicated that public innovation, focused on service innovation, may generate
complex processes of social change that will eventually lead to the emergence of
new modes of public governance [62], taking their underpinnings in the Networked
Governance model [80]. Therefore, it seems that ICT can be used to support and
enable bureaucratic practices in favour of government reforms and service delivery
improvements [81].

In fact, Web 2.0 technologies should enhance the ability of citizens to demo-
cratically engage with political discourse and decision-making and hence influence
meaningful change in public policy with the aim at achieving citizen-centric
e-governance [82]. Citizen centric e-governance argues for “we government”,
meaning that citizens work collaboratively with government and promote real and
meaningful change together [83]. In fact, governance is not about what governments
do but about the outcomes of interactions between all actors in the public domain
[84]. This way, according to Reddick et al. [82] citizen-centric e-governance aims to
explain the postulated theoretical relationships between political efficacy and civic
engagement, and fosters citizens to take power and engage themselves actively and
democratically to influence public affairs and policy.
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So, based on the use of Web 2.0 technologies, citizens should be encouraged
to play a more active role to become more and more able to influence the rate
and direction of innovation and often coproduce it. This is especially relevant at
the local level of government, because these governments hold key positions in
the development of digital spaces for civic participation in the issues that directly
impact citizens’ everyday lives [85]. In addition, cities around the world are ever
increasingly piloting new technologies to become “smart” by providing data for new
management platforms, informing authorities, businesses, and citizens with relevant
information and evidence to make informed decisions regarding policies and daily
life activities [86]. The engagement of citizens in all the steps of smart city initiatives
have been identified as key challenges in the successful scaling up of the smart city
initiatives in the pioneering cities in America and Europe [87].

But, why not to involve citizens in an active participation in the design,
coproduction and problem solving in the delivery of public services? Recent
research has demonstrated that technology, organisation, and environment factors
including perceived benefits, perceived security risks, compatibility, and degree
of formalisation are important predictors of social media impact in local gov-
ernment [88]. In this regards, the implementation of Web 2.0 technologies make
policymakers to potentially fear the loss of power and influence through greater
public participation [89, 90], which could lead to a defensive reaction toward
greater public participation. Perhaps, the existence of a clear regulatory framework
for the activities related to social networks or the establishment of a process to
combat unauthorized or fraudulent postings could mitigate this risk and could
make policymakers to be more prone to the effective involvement of citizens in
the coproduction of public services.

In addition, the defensive reaction of policymakers could be due to the fear
that their control will be weakened [91]. Perhaps this is the result of the current
inexperience of local governments in Spain in managing social media tools, in
providing public sector services with Web 2.0 technologies and in the way of
interaction with individuals through these technologies [92]. Indeed, experience
has been shown to be a highly significant factor for networking and network
management [93] and, in Spain, we are viewers of the early stage in the development
and implementation of social media tools into governments. Therefore, future
research should analyse if experience in using Web 2.0 technologies for the delivery
of public services could be a main factor to solve this defensive reaction shown in
our study by sample policymakers.

On another hand, do citizens really want to interact with government and
discuss all important (local) public affairs?. Prior research has demonstrated that
citizens wish to participate in public affairs [94] but their participation depends on
the different conceptions of democracy they have [95], on the need to perceive
advantages (cost savings, less time to contact with government, etc.) for their
e-participation [96] and on the organizational capacity of the government to be
transparent and innovative [97]. Also, recent research has demonstrated that the
information quality characteristics, i.e., accuracy and completeness, and the channel
characteristics, i.e., convenience and personalization, have also significant effects
on citizens’ intentions to use e-government [98]. Thus, the improvement of the
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government capacity and the existence of educational programs to “create” good
citizens could be key aspects to foster a higher participation of citizens in public
affairs [99]. Educating for democratic citizenship is possible but educational choices
we make have consequences for the kind of society we ultimately help to create [99].

In brief, local governments must make greater efforts to improve their relational
strategies regarding the use of Web 2.0 technologies in providing public services.
These technologies could be good tools for citizen engagement in public policies
and in the delivery of public services, but the technology has not yet changed
the interactions considerably. In fact, our findings demonstrate that policymakers
do not consider them as the main channel for citizen participation. A recent
research undertaken by Diaz-Diaz and Pérez-Gonzalez [100] have found that several
elements are required: the determination and involvement of the government, a
designated community manager to follow up with the community of users, the
secured privacy of its users, and a technological platform that is easy to use. Also,
citizens’ willingness to participate in public affairs should be built by governments,
firstly improving their organizational capacity, second with educational programs to
foster deliberative actions and, finally, with the implementation of tools to disclose
information for taking informed decisions and for making citizens to perceive
advantages about their participation (collective or personal advantages of their
participation). The questions are: are there only technical and organisational issues
necessary to implement Web 2.0 technologies for citizen participation? Or is it a
cultural change needed to include these technologies as a main vehicle for citizen
participation in the delivery of public services?. These questions remain without
answer and future research should contribute to answer them.
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Chapter 9
Towards User Centric E-Government

Madeeha Saqib and Asiya Abdus Salam

Abstract Governmental organizations play an important role in any society to
offer services to their citizens. Digital media has transformed the conventional
government administration into e-government. However, the successful adoption to
e-government systems by citizens is still a bigger challenge. User centered design
approach focuses on involving citizens in the design of e-government systems.
In this chapter, we re-emphasize the need for user centric e-government to motivate
e-government researchers to use this approach in the design of e-government
systems for better user acceptance.

Keywords E-Government ¢ User centred design * User centric e-government

1 Introduction

Technology has transformed operations of modern day work environments more
efficient and effective. E-government is broadly defined as use of technology
in delivering governmental services by any governmental organization [cf. 1-3].
The success of e-government systems is dependent on appropriate technological
systems provided by governments and citizens’ acceptance of these systems. The
governments operations are not uniform globally and same is the case with the
skills of citizens, which makes designing e-government systems very specific in
each organizational setting. It has been observed that many e-government projects
fail since they are not appropriated according to the needs and skills of end users.
To enhance the acceptance of e-government systems, users’ work practices need to
be analyzed deeply and e-government systems need to take these work practices
into consideration during system design. Recent emergence of social media has also
opened new avenues for e-government [cf. 4-8]. Social media not only brings
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in more transparency in societies but also provides citizens an opportunity to
participate effectively in policy making [cf. 9-13]. In this chapter, we discuss user
centred e-government approach and emphasize e-government researchers to use this
in their system design approaches.

2 User Centric E-Government

User centered design is a specialized design approach where end users play an active
role in the design process of software artifacts [cf. 14, 15]. The shell of user centric
system design approach is involving the end users in the system design to take
human factors into account to increase the technology acceptance [cf. 2, 16]. The
user centered design has different emerging themes such as participatory design,
usability engineering and interaction design. E-government systems need to adopt
user centric methodologies in the development process to involve end users [cf.
17, 18]. E-government adoption is not uniform among all the governments and the
implications of designing e-government systems become more evident especially in
the developing countries where the impact of digital divide is more evident. Khan
et al. identified the challenges for developing countries in fostering user centric e-
government infrastructures and conclude that technical skills are not the core skills
required by end users to effectively use e-government systems [19].

Along with the involvement of users in design process, usability evaluation
is also an important concept in human computer interaction domain. Usability
can be defined as the degree of easiness in effective interaction among users and
computer systems [cf. 20-23]. Wang et al. believe that core determinant of success
of e-government system is based on easy information access by end users and
they present a model to evaluate the e-government websites to understand the
reasons of success or failure of users in locating desired information [24]. Usable e-
government systems enable users to carry out their tasks efficiently. Donker-Kuijer
et al. has presented heuristics for e-government web applications, which will enable
developers to quickly evaluate the usability of their e-government systems [25].
There have been similar research projects to evaluate usability of e-government
systems in different geographical regions e.g. in United Kingdom [cf. 26-29], Spain
[cf. 30], Romania [cf. 31], Hungary [cf. 32], Korea [cf. 33], Saudi Arabia [cf. 1, 34,
35], Pakistan [cf. 36-38] and so forth. These research projects advocate for more
rigorous usability studies of e-government systems to better design such systems in
future.

Another challenge faced by e-government systems is to include every citizen
rather than excluding who have hindrances in using technological systems to
formulate an inclusive society [cf. 20, 39, 40]. The concept of universal access in
usability engineering advocates for designing usable systems providing equal acces-
sibility irrespective of age, gender, skills, and physical abilities of end users. Huang
presented different recommendations to make e-government websites accessible
for disable users based on his empirical research on Taiwan’s center government
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website [41]. Jaeger has investigated the federal e-government websites in US to
identify the accessibility of disable citizens and provide recommendation for better
accessibility [42].

3 Conclusion

Despite these contributions, there is a need to enrich the body of knowledge to
document best practices and more case studies on involving users in design of
e-government systems. With the emergence of web 3.0 applications the need to
tailor e-government systems as per user needs has become more evident [cf. 43,
44]. Despite the e-government adoption by different governments, there is a need for
more rigorous measures to enhance the performance of e-government infrastructures
[45—47]. Tcheir et al. believe that despite the adoption of e-government systems
the service quality for citizens has not improved [48]. It is very important to
measure the effectiveness of e-government systems for continuous improvement of
service delivery to citizens. Alanezi et al., propose that quality of e-government
can be measured by seven key factors which are website design, reliability,
responsiveness, security/privacy, personalization, information, and ease of use [49].
The involvement of users in design process can improve the performance of e-
government delivery due to better alignment of e-government systems and work
practices of citizens.
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Chapter 10
Enacting Digital Government Services for
Noncitizens: The Case of Migration Services

Luz Maria Garcia-Garcia and J. Ramon Gil-Garcia

Abstract Historically, e-government approaches have focused on citizens as the
most important audience for government information and services. This focus is
appropriate for most traditional public services. However, a large number of service
users are noncitizens, including, for example, people applying for immigration
services. Theoretically and practically, there are interesting differences between
government services targeted to citizens and migration services. Some of these
differences are due largely to the rules and laws that apply in each case, but there
are also differences related to the fact that the majority of users of migration
services are not citizens and they are very diverse in many respects. For instance,
in the case of noncitizens the audience and their needs can be as broad as their
different nationalities and different contexts they reside in. This chapter identifies
and explains some of these differences and also a few similarities. It considers
the variables from Fountain’s technology enactment framework and includes some
additional environmental conditions based on a previous extension of that initial
model, applying them to the case of immigration services for border workers in the
south of Mexico. Based on this analysis, this chapter suggests a preliminary rein-
terpretation of the technology enactment framework and highlights the differences
between e-government services for citizens and for noncitizens, in order to propose
a discussion about a group of users that has not been thoroughly analyzed in the
literature, but which is important for scholars and practitioners to consider.

Keywords Digital government ¢ Noncitizens * Migration services * Migration
management ¢ Border workers * Mexico ¢ Web portal
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1 Introduction

The terms citizen-centered and user-centered e-government have been used syn-
onymously in the literature to refer to the user orientation of e-government projects.
In fact the two terms are often used interchangeably in articles, which might refer
to citizen-centered e-government in their titles, but they use the terms users and
citizens interchangeably in the actual content of the articles [1]. However, in this
work, we want to emphasize the difference between users and citizens. A user can
be any individual or group, but the term citizen implies a specific political status.
A citizen is a subject with rights and obligations, while a user can be a citizen of the
nation that offers the service or may be a citizen of another country. We argue that
these differences are important in conceptualizing e-government and its successful
implementation.

In addition, it seems that there is more e-government literature related to citizens.
To illustrate this, the theory that defines e-government considers the relationship
between government and citizens. One approach defines e-government as the
interactions with several stakeholders: government to citizens (G2C), government to
business enterprises (G2B), government to government (G2G), and some scholars
even talk about government to employees (G2E) [2]. Most of the time, e-government
theories focus on government services that are aimed at citizens, not to more general
users, such as individuals from foreign nations.

It is often assumed that e-government is only for citizens, with little attention
to e-government services that are provided to individuals from other countries.
This discussion becomes more relevant when e-government is implemented in
government agencies that do work specifically for domestic and foreign users,
such as migration services. Foreigners are not within the category of citizens;
therefore, we should consider e-government for noncitizens as an important, distinct
phenomenon. This term could create confusion though, as immigrants are not
citizens in the host country, but they are citizens in their country of origin. There
is likely to be a debate about how to label the target audience for e-government
services: citizens, noncitizens, or the more inclusive term of users. The contribution
of this book chapter to the literature, however, is to start a discussion about
citizenship as a defining feature of e-government and to consider the relationship
between e-government and immigration services, since this subject has clearly been
underdeveloped.

Based on the technology enactment framework [3] and including some envi-
ronmental conditions based on a previous extension to that initial model [4],
this chapter reviews the technology enactment framework and reinterprets this
model in relation to services for noncitizens. This reinterpretation aims to be a
methodological and theoretical tool for the study of e-government initiatives, not
only for citizens, but also noncitizens. The model will be illustrated using the case
of immigration services in the south of Mexico [5] and will include descriptions of
the following variables and their interrelationships: (1) organizational structures and
processes, (2) institutional arrangements, (3) enacted technology, (4) results, and (5)
environmental conditions [4].
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2 The Technology Enactment Framework

The technology enactment framework [3] explains how a given technology is
implemented within a government agency. Broadly speaking, technology enactment
is understood as the perception, design, implementation, and use that organizations
and individual users give to technology.

The technology enactment framework is based on institutional theory, as technol-
ogy is adapted from institutional arrangements maintained by organizations. That is
why technology enactment varies according to the different organizational factors
and institutional arrangements in each organization. The technology enactment
framework features a socio-technical approach, as neither technology nor its
implementation within an organization is previously determined, but rather the
actors decide how to incorporate it according to traditional ways of behaving. The
technology enactment framework uses institutionalism to explain the impact that
formal and informal institutions have on the adoption of information technologies
[3, 6, 7]. The technology enactment framework consists of five constructs: insti-
tutional arrangements, organizational forms and structures, objective information
technologies, enacted technology, and outcomes.

In the case of institutional arrangements, institutions are understood as con-
straints on choice and they frame how those constraints operate during technology
adoption. Fountain [3] describes how, in the process of technology incorporation,
the actors implement the new information and communication technologies (ICT) in
ways that reproduce, strengthen, and institutionalize socio-structural mechanisms,
even when such implementations lead to irrational and suboptimal use of tech-
nology. The actors enact technology by trying to follow the traditional networks,
routines, frames, and patterns within the organization.

A different way to operationalize Fountain’s institutional arrangements [3] is
to classify them in three groups. The first one is formal institutions such as laws
and regulations, budgetary processes, and government agencies’ autonomy. The
second group relates to culture, the value system, and informal institutions. Finally,
the third group are the macro institutional arrangements, such as the institutional
relationship between government and the IT industry or international governmental
agreements [7].

Another construct is the organizational forms and structures, including bureau-
cracy in the form of hierarchy, communication methods, rules, and interorganiza-
tional networks. The most frequent organizational variables in scholarly analyses
are organizational structure (organization’s size, hierarchical structure, central-
ized or decentralized authority allocations), human resources, marketing, financial
resources, feedback mechanisms, and technological infrastructure.

According to Fountain, there are two ways of conceiving technology—objective
and subjective. Objective technology refers to technology as it is conceived: hard-
ware, software, internet, and telecommunications. Whereas subjective technology is
the actual use of that technology by individuals, without taking into consideration
whether the technology’s capacity is fully realized.



170 L.M. Garcia-Garcia and J.R. Gil-Garcia

Objective
Information
Technologies

Enacted

Technology Outcomes

Organizational
Forms

(I

Institutional |- oo oo o]
Arrangements

Fig. 10.1 Technology enactment framework (adopted from [3])

Enacted technology is the perception, design, and use of objective technologies.
The new information technologies are enacted, one finds the meaning of them,
and they are designed and used through existent organizational and institutional
arrangements, with their own logics and internal trends. These multiple logics
are inserted in operational routines, performance programs, bureaucratic policies,
regulations, cultural beliefs, and social networks, as shown in Fig. 10.1.

A great deal of technology used in e-government services is provided through
a website that users can access; in that sense, the enacted technology includes the
website’s technical specifications, which are usability, functionality, and accessi-
bility. The three approaches are seen as key factors to user-centered e-government
evaluations [8]. Usability is whether users can easily access and navigate the website
[9-11]. Accessibility has to do with the website’s universal access, particularly for
those with visual, auditory, and/or motor disabilities [8, 12—16]. It also considers
potential social inequalities, including language proficiency [17] or even material
limitations such as access to the internet, hardware, and software. Finally, the
outcomes of technology enactment, according to Fountain [3], are unpredictable
and variable. Therefore, the effect of ICTs on the government will be profoundly
influenced by local organizational, political, and institutional logics in often unex-
pected ways. For outcomes in the government context, accountability, transparency,
cost reduction, time reduction, and enhancement of services are all considered in
the government-citizen relationship.

In addition to Fountain’s original constructs, scholars have added environmental
conditions as a theoretical construct of technology enactment, which has been
applied in other models [4]. In the case under discussion in this chapter, the
environment is fundamental to understanding the user conditions when interacting
with e-government, and we examine some of the case’s broader economic, political,
and social factors. Economic factors are one of the most influential forces for
enhancing e-government use. In developing countries, an e-government project’s
success is related to that country’s economic status, because it is directly related to
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the government budget, but also because many people do not have access to Internet
and, therefore, cannot use online services easily. In fact, the spread of the internet,
e-commerce, and e-government are significantly influenced by the availability of
wealth, measured by GDP per capita in a country or region [18]. Consequently,
countries with more financial resources have larger programs for e-government
website services.

Political factors are also crucial for the success of information systems [19,
20]. Bolgherini [21] argues that political and administrative traditions play an
important role in e-government, pointing out that only when an e-government policy
has political support will it also have a good chance of success. Therefore, e-
government policy must be part of a larger, more politically-centered project with
a long-term goal. Political factors include the political party of the elected leaders,
citizens’ political orientation, and the percentage of votes for each party in recent
elections. Talking about social factors, these are useful to understand the context and
conditions surrounding the user, which influence whether the user has the skills and
capacities to use the information as presented on government websites. The concept
of the digital divide considers gaps in individual skills for digital literacy, the
resources available to individuals (computers and internet access), and the potential
impact of socio-demographic characteristics: gender, age, level of education, and
income [22-26].

The technology enactment framework offers an explanation about technology
adoption and use within government and the possible outcomes. In Fountain’s
approach [3], the user’s perspective is not included explicitly and is separate from
the organizational perspective. This chapter, however, focuses on the user, including
noncitizens, in the case of migration services for border workers in the south of
Mexico.

3 Context: Migration of Border Workers
in the South of Mexico

In Mexico, the phenomenon of migration consists of emigrants, immigrants, and
transmigrants. In this case, we are interested in the documented immigrants who
come from Guatemala and cross the southern Mexican border in order to work,
which requires them to have a relationship with the Mexican government. These
workers cross the border in order to harvest coffee in one of the poorest regions
of Mexico. Most of these workers are men, mainly between 20 and 34 years old,
some of them speak an indigenous language, some are illiterate, and the majority
have only completed 6 years of school at best. It is with this backdrop that this
chapter presents the delivery of electronic services for noncitizens from divided
social conditions.

Mexico’s southern border is 1149 km long and sits next to Guatemala and Belize.
It is not physically visible like the US-Mexico border in the north, but there are
natural borders, like the Suchiate River, separating Mexico and its neighbours.
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As a result, the border is extremely porous as it lacks the natural infrastructure
and authorities to patrol it. In addition to formal border crossing points, there are
hundreds of informal pedestrian and vehicle crossings, in addition to the frequent
raft crossings on the Suchiate. This border was historically disputed by Mexico and
Guatemala at the end of the nineteenth Century, particularly the Soconusco region
in Chiapas. Finally, the two countries signed a deal in 1882 declaring this border
belonged to Mexico [27, 28]. From then on, the dynamic there is one of a cross-
border region with important commercial exchanges and population movements,
mainly due to Guatemalan workers crossing for employment in the agricultural
sector of the border state of Chiapas. The Guatemalans have crossed the border to
work in the coffee states since the end of the nineteenth Century, although Mexican
authorities did not track migration flows at that time [29].

Migration to Mexico changed in the 1980s. Due to armed conflicts in Central
America, greater numbers of migrants came to Mexico from that area; migration
ceased being solely for labor and switched to refugee migration. The Mexican
Commission for Refugee Aid (COMAR) was created in 1980 and it began to operate
in the border state of Chiapas to manage Guatemalan refugee flows. The large
refugee population made it necessary to register these Central American citizens
and to somehow legalize their stay in Mexico.

At the end of the 1990s, a series of reforms in migration management at the
southern border of Mexico began to record foreigners seeking work or engaging in
other lawful activities (visiting their relatives, going shopping) at the border. The
first record of agricultural workers was done through a collective list that employers
presented, which included the names of the agricultural workers who would be
hired. In 1993, the National Institute of Migration (INM) was created, which is a
technical body dependent on the Secretary of the Interior and which implements
the secretary’s migration policy. In 1997, the Institute set about registering all
Guatemalan workers individually by means of the Agricultural Visitor Immigration
Form (FMVA), which was a paper document. It included some restrictions—they
could only have a job in Chiapas, exclusively in the agricultural sector—and it was
only given to Guatemalans. This immigration form was valid from 1997 to 2008.

Migration management in the southern border received greater attention from the
Mexican government during the 2000-2006 presidential administration, particularly
in 2005 when new plans were created to discuss migration policy in the south of the
country [30]. The newly proposed plans would include legal, procedural, and techni-
cal changes that would take into account the unique context of the Mexican southern
border. In addition to updating immigration laws and increasing border security, the
plans called for an upgrade to the migration services infrastructure to modernize
and automate entry and exit at the border. A new information system, the Integral
System of Migratory Operation (SIOM), was designed to be used in all southern
border states and included capabilities for migration flow tracking, issuance of
temporary work visas, and identity verification. These technical improvements were
accompanied by updates to the documentation required for border crossings.

In 2008, the Border Worker Visitor Card (TVTF) was created, which had an
ID format and expanded the employment categories from the agricultural field to
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other areas, such as construction and hospitality services. In addition, workers were
now allowed in the states of Chiapas, Tabasco, Campeche, and Quintana Roo. The
TVTF is valid for 1 year and workers can come in and out of the country whenever
they wish [31]. To obtain a TVTF, Guatemalan workers must present a written
job offer signed by the employer, three photos of themselves, and have paid the
fee (approximately US$18). The Guatemalan workers must go to any of the seven
points of entry at the southern border, a migration officer checks their documents
and interviews them, and after that the officer checks the SIOM and submits the
resolution. If approved, the worker’s biometric data is registered: fingerprints, iris,
signature, and digital photo. Finally, they are given the Border Worker Visitor Card.

Beginning in October 2009, revisions were made to the migration process
and the INM developed a new information system: the Electronic System for
Migration Processes (or SETRAM). In 2010, not only were there important reforms
in regulation, but also greater ICT adoption in order to improve the tracking of
migration flows. The principal administrative reform was the publication of the
Manual of Criteria and Migration Procedures in which INM issued newer and
simpler immigration forms, as well as an electronic application procedure. Among
the technical aspects this modernization implemented were updates to computer
equipment, the SIOM re-engineering (including revisions to the “Central Biometric
Engine” that scans and stores workers’ irises, fingerprints, and photos), and the
creation of SETRAM’s biometric identification technology that allows INM to
verify the identity of individuals regardless of whether they are carrying paper
documentation.

Part of the INM’s procedures to complete immigrant workers’ documentation
is the use of the information systems SIOM and SETRAM. The use of these
information systems for document processing is important because of the number
of people who are granted this working visa. From 2008 to 2014, an average
of 23,734 Guatemalans received a TVTF each year. However, from the user’s
perspective, migration management and the information systems only provide them
with information. The actual process to obtain the Border Worker Visitor Card has
to be done in person.

Life in the cross-border region between Mexico and Guatemala has a long history
in which the citizens of these two nations had family and other relationships even
before their borders were defined and the region was divided into two countries. In
spite of the establishment of a legal border, the economic dynamic in that area has
continued to function, but the conditions of interaction have become more complex
as time passes and have been accompanied by a rise in problems such as crime and
violence.

One of the resources Guatemalan border citizens have had is that they can work
in the Soconusco region between Mexico and Guatemala. This access to workers
has helped companies in the region, mainly the coffee industry, as they require a
cheap labor force. Since the entry of Guatemalan workers has long been part of the
economy of the region, and it has contributed to both countries’ economic stability, it
justifies the existence of this complex migration process. These workers’ registration
and documentation allows them to exercise their working rights and legally secure
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their stay in Mexico. In a case like this one, noncitizens are important stakeholders
who require quality government services that are easy to access and ensure their
personal safety.

4 An Application and Preliminary Reinterpretation
of the Technology Enactment Framework for Noncitizens

This work aims to be used as a guide for the electronic administration of migration
services, shifting the citizen-centered approach into the context of noncitizens.
There is complexity in immigration services, because when we talk about the
“user” as a non-citizen, the possibilities for the potential user’s profile are broad
and the challenges for personalized attention are major, since the aims of migration
can be very diverse: work, tourism, or business. Furthermore, migrants may come
from different nations, where local conditions may have an effect on the procedure
they follow. For instance, some countries may be experiencing political and social
conditions such as armed conflicts, the operation of organized crime, or even
terrorism that influence access to migrant services, whereas other countries that
are not experiencing these events may have fewer constraints on access. Plus,
the profile of the immigrant him- or herself may be very different from that of the
citizens. For instance, speaking a different language may pose a challenge since
some immigration services websites do not have translation options to universal
languages such as English. Another aspect is being comfortable with technology;
some users are familiarized with it, whereas others are not. These access barriers
represent a relevant problem that can lead to an applicant’s misunderstanding of the
procedure and slow down the process.

In this case, we selected Fountain’s framework [3] and applied it to the migration
management approach and services described here, emphasizing the differences
and similarities between citizen and non-citizen users (Fig. 10.2). Focusing on this
application, we will start by describing what happens with the original constructs
of the technology enactment framework, to which we have added the analysis of
environmental conditions as a variable.

4.1 Organizational Processes and Structures

In this case, the organizational processes can vary between a citizen and a non-
citizen. Within the organizational structure of government, there are areas and
positions specifically designed to assist with immigration. In general terms, citi-
zens and noncitizens encounter different organizations within government, thereby
leading them to have different experiences of organizational structure and processes.
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Fig. 10.2 Enacting digital government services for noncitizens

The size of the organization is another variable that may present interesting
similarities and differences in terms of its effect on online migration services. It
is related to the size of the migration flow, with the number of entry points to the
country, and even with the foreigners’ mobility. That means that there are borders
where the economic and social dynamics cause the need for more facilities and staff,
which is similar to other government services. Linked to the size of the organization,
there are the human resources that can change, including something as simple as
the number of people who work in the migration department. Training can also
be different, leading to differences in the staff’s understanding of regulations and
the need for additional training when a new information system is introduced. The
processes that an organization’s staff follow may also vary according to each of
the migration conditions of the users. In addition, other types of training in foreign
languages to communicate with the users or cultural knowledge of other countries
are likely necessary.

In the organization there is a specific budget for the activities related to
immigration. Apart from this budget, there are external funds coming from other
sources, including those from international agreements signed with the purpose
of increasing border security or communicating and exchanging information with
international security agencies. The ICT budget can therefore come from different
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sources, not all of them domestic, which is not necessarily the case for other
government services.

The feedback mechanisms are understood as the recommendations, suggestions,
or comments that the users of the services provide that can then be used to improve
service. In the user-centered approach, feedback is a key aspect to achieving success.
Feedback mechanisms include satisfaction surveys or any other section of a website
that can be used to leave comments or complaints about each of the processes. If
these sections do not exist, then the users’ perspective is never captured. A user-
centered approach assumes that the information systems and websites are designed
according to the needs and interests of users. However, it is not clear whether the
opinions of citizens and noncitizens will be equally taken into consideration and in
the case of migration services there are not clear feedback mechanisms. Finally, not
only can citizens provide their opinions about the service, but they could also vote
to re-elect the current government—or not. This is not the case for the noncitizens,
who do not have voting rights or any other political means to voice their interests,
needs, and opinions about government information systems and services.

With regards to marketing, the advertising and diffusion of the migration services
for citizens and foreigners may vary. For citizens, there are more communication
opportunities thanks to proximity and there is a wide range of resources such
as broadcasting, billboards, and adverts in airports and bus or train stations,
whereas for foreigners, marketing resources are mostly focused on the internet.
ICT infrastructure is no necessarily different for citizens and noncitizens, but the
information systems must be adequate for immigration, with certain modules in the
system to assist immigration processes or foreigners’ arrivals, which goes beyond
a web page. For example, technology enables biometric identification (which has
become necessary due to the environmental conditions related to border security)
and that biometric information is found on identification cards such as visas and
work permits. The level of security and identity verification for migration services
is high when compare to other government services.

4.2 Institutional Arrangements

Institutional arrangements are understood as laws or regulations and there are
important differences between the rules applicable for citizens and noncitizens.
In the case of migration management, most of the rules apply to foreigners only.
There are laws and norms established for each type of process depending on the
conditions of the migrants and their country of origin. Therefore, the rules indicate
how to perform procedures, which has also been incorporated into ICTs. There are
a series of laws that apply to immigrants. These laws determine how migration
management should proceed, from constraints or conditions to enter the country
to duration of stays, fees, visas, or other types of permissions. These constraints
depend on the immigrants’ nationality, reasons for immigrating, length of residence,
and many other aspects.
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Migration policy is considered as an institutional aspect. It changes according to
migration flows and a series of conditions related to the background of an applicant,
such as economic, political and social aspects. That is the case of the border in the
south of Mexico; the migration policy for some migrant groups was nonexistent until
the number of undocumented immigrants was so high that it drew more attention and
better recordkeeping began. Ten years later, during another federal administration,
efforts were made to create a migration policy for the southern border in the context
of a change of government and different social and economic conditions.

At the same time, migration policy modifies organizational processes. The orga-
nizational structure, the size of the organization, its resources, and its infrastructure
change according to the actions that the government takes around immigration.
Since some international agreements are linked to international security, they may
also have an effect on the entry policies for immigrants. Therefore, the effect of
institutional arrangements on organizational structures and processes also exists for
migration services, but some rules vary for different foreigners, even if they are
applying for the same service, and there are also some additional rules that need to
be carefully considered such as international agreements.

4.3 Enacted Technology

In theory it may seem that technical matters are not closely related to citizenship,
however, technology is influenced by the organizational variables and by institu-
tional arrangements, which, at the same time, are influenced by the environmental
conditions that will indirectly modify the use of technology. And since technology
is placed in an institutional context in which a set of cultural and cognitive elements,
values, and rules are related, then when that technology is adopted it will make sense
in the place where it is enacted. For those who are outsiders of that institutional
context, technology is adopted differently and, therefore, understood differently.
For instance, in the beginning, the technical features of websites could be
indistinguishable for citizens and noncitizens. It is likely, however, that some
citizens may have an easier time accessing certain services because the technology
will be introduced in particular institutional and cultural contexts, and it will be
understood inside those contexts. In the case of citizens, a government website,
from their perspective, would be easier to navigate and more usable, because they
speak the same language and are immersed in the same culture. Use of that site
becomes more difficult when users are not native to the country and therefore cannot
easily understand what the processes are, taking into account that not all websites
have translations and that the cultural context could be very different. Furthermore,
the structure of the page can be similar to other governmental pages that citizen
users have previously used, making the design and the location of its elements more
familiar. While the technical rules of accessibility require websites to meet certain
standards, the degree to which accessibility is achieved can vary with the interest
and the will of a government organization, regardless of the rules established by
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the law. The context and social conditions of immigrants are often unknown and
can vary widely, as we previously said, making it difficult to adapt the technical
elements to that population.

4.4 Results

Results are where we see the largest difference between citizens and noncitizens.
In general, the outcomes of government services for citizens can have a series
of advantages such as time and cost savings or better communication between
government and citizens, among other potential benefits. In contrast, for the
noncitizens results are determined by what the legislation states, by the country
they come from, and by the constraints related to the specific purpose for migration.
One of the main advantages of e-government is time savings. However, in the
case of migration services, the differentiated application of rules and the additional
security concerns mean that most websites only provide information, but do not
allow transactions; therefore, users normally need several face-to-face visits to
government offices. Therefore, time and cost savings are not as clear as in other
government services designed for citizens.

Another potential benefit of e-government is that it improves the relationship
between government and citizens, according to the majority of the literature. In
the relationship between government and noncitizens, however, the government has
fewer incentives to seek a better or more direct relationship. One of the typical
ways to improve the relationship between government and citizens is through
participation. However, participation is generally understood as citizens contributing
to the improvement of a service or public policy, but this role is not clear for
noncitizens and migration services websites rarely have multiple participation
mechanisms. Another area in which e-government can provide improvements is
in transparency and accountability. In the case of citizens, they have the right to
transparency in governmental actions, whereas for noncitizens these rights are not
as clear, and sometimes are even invalid, depending on the legal framework of a
specific country. The same happens with accountability; it is the government’s duty
to be held accountable to the citizens, but not necessarily to noncitizens, arguably
because they do not pay taxes and do not hold voting rights.

In practice it is easier to create personalized services for citizens rather than for
noncitizens. Citizens and companies from the host country usually need the same
types of processes and services in relation to migration. These services will be very
few for citizens (such as a permit to hire a foreigner in a small business), plus users’
profiles are more or less homogeneous (same language, same culture). In general,
the relative homogeneity helps to design highly functional websites and information
systems for citizens, irrespective of the type of service and the policy domain.
It also helps to include more participation and feedback mechanisms that truly
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reflect a user-centric approach. In contrast, noncitizens have a variety of profiles,
with different types of processes, applicable laws and regulations, different cultures,
multiple and diverse countries of origin, and different admission conditions.

4.5 Environmental Conditions

With regards to economics, the situation for citizens and foreigners may also
vary. Some users come from countries where there are better economic conditions,
but others come from countries where the economic conditions are much worse.
The economic conditions are aspects that influence most immigrants, positively
or negatively. Based on the country of origin, if the economic conditions are
unfavorable, it is likely there will be more migration flows. This volume of migration
also can lead to greater visibility of those migration flows, which can lead to changes
in the dynamics of the approach to migration management and create constraints in
the destination country.

On the other hand, the social conditions of noncitizens and citizens of a country
may be similar or vastly different. It may be possible that some noncitizens have
better opportunities and capabilities for the use of ICTs than the citizens themselves,
whereas other foreigners have less capability. In the most developed countries,
people will have the opportunity to speak more than one language and greater
access to the internet or different technologies, while in underdeveloped countries
the opportunities would be more limited. In the case of the border between Mexico
and Guatemala, the environmental condition of armed conflict led to a change in
the regulations for migration and its associated records. The social conditions of
crime and organized crime have also initiated the use of biometric identification.
In economic terms, citizens that cross to work in a poor region such as the south of
Mexico are likely to be poorer and their distance in the digital divide will be even
greater.

5 Conclusions

Migration is omnipresent around the world and it is forecasted that in the future
it will increase, from voluntary migrations (work, study, family) to forced migra-
tions (refugees, displacement). That is why it is important to consider migration
management as a government task that requires revision and constant adaptation
to the environmental conditions and circumstances, including the use of emergent
information technologies. Through the case of the border workers in the south
of Mexico, we have shown some of the differences between services for citizens
and services for noncitizens. Most of the variables of the technology enactment
framework were modified or reinterpreted in order to consider how the aims, the
background, and the results affect the way services are managed for noncitizens.
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However, in most cases the reinterpretation refers only to the details of the indicators
and specific circumstances and not to fundamental changes to the constructs and
overall hypothesized relationships.

There are greater similarities in organizational processes, although there are
specialized areas of migration services. And, even when the information systems
could be considered the same, the system modules and their rules vary for different
noncitizen users. The institutional arrangements are also different for citizens
and noncitizens, particularly in terms of additional international rules and the
differentiated application of certain laws and regulations. Regarding technology, it
can be stated that both have the same aspects, however, the technical features and
the usability and usefulness of the systems may differ due to differences in culture
and skills. For instance, to make it easier for a noncitizen to use web pages, there
should be translations or explanations of the processes that must be followed in
more universal terms, which is not always easy to accomplish.

Another aspect that is different are the results, because a great deal of the
expected results or benefits of e-government do not take noncitizens into account,
such as improvement of the relationship between the government and citizens,
transparency or accountability, increases in participation, and personalized services.
Many of these potential benefits rest on strong assumptions about the nature of the
relationship between government and users, which are normally thought of as citi-
zens. One of the main constructs that change in the migration management context
is the environmental conditions. It is important to consider that for noncitizens there
is a very different context from that of citizens, which can be related to how the
websites and information systems are used and the success of certain government
services and programs in national and cultural contexts.

Finally, this reinterpretation of Fountain’s framework aims to provide a useful
example to remind practitioners and academics that the services for noncitizens
should not only consider the standards for citizens, but also all the conditions
that surround the noncitizens’ reality and their environment. Considering all these
variables will help to develop information systems and digital services that would
be more appropriate for different users, including noncitizens.
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Chapter 11

The ‘engage’ System: Using Real-Time Digital
Technologies to Support Citizen-Centred Design
in Government

Brian Cleland, Jonathan Wallace, and Michaela Black

Abstract Much of the literature on citizen-centric e-government focuses on the
evaluation and classification of systems, while relatively little research exists on
methods to ensure that such systems are designed around unmet user needs. This
chapter focuses on the use of a specific ICT-based tool for citizen-centred service
design within Northern Ireland. The ‘engage’ system is a novel technology for
user research developed by Ulster University and commissioned by a variety of
public sector clients to support the development of new policies and services. The
‘engage’ platform is examined in the context of the wider trend towards user-
centred design and digital transformation in government. The relative advantages
and disadvantages of the system are analysed in light of alternative user research
methods and tools currently in use in the public sector. Lessons from real-world
trials over a period of approximately 5 years are discussed, and implications for the
future adoption of user research technologies in the public sector are explored.

Keywords e-Government ¢ Digital government ¢ e-Participation ¢ User
research ¢ User-centred design * Citizen-centric

1 Citizen-Centred Service Design in e-Government

Policy and research interest in the impact of technology on the structure and function
of the public sector has continued to grow in recent years [1, 2]. At the same
time, there has been an increasing demand for more citizen-centred public services.
Links have been drawn between these two trends, with some experts speaking of
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the demand for citizen-or user-centred e-government [3-5]. Despite this alignment,
there has been relatively little exploration of how technology can be used to support
user-centred service design. In this chapter we will investigate one example of how
digital tools can support user-centred design in the public sector, and consider the
implications for future adoption of such technologies.

1.1 Overview of e-Government

The move towards internet-based services in the private sector has increased demand
for similar forms of interaction with government. Edmiston [6] argues that citizens
now expect the same service standards and levels of satisfaction in their dealings
with the public sector. The promise of e-government is “more efficient, transparent
and accessible public services” [7]. As a research field, e-government is relatively
young [8], and has generally been multidisciplinary in character [9]. Some experts
argue that the field is showing some signs of maturity, and alternative labels have
been suggested, including “transforming government”, “online government”, and
“digital government”. Irani et al. [7] point out that it is not yet clear whether e-
government should be considered a field in its own right, or is more properly
understood as a subset Public Administration or Information Systems research, or
even as an intersection of these two disciplines.
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According to Welch et al. [10], research on e-government addresses how the
public sector can use online information exchange and deliver services relevant
to the needs of citizens, businesses, and other government bodies. Others have
suggested that e-government promises efficiency and process improvement within
government alongside enhanced public services [11, 12]. Irani et al. [7] highlight
the need to identify effective strategies, practices and processes in order for
e-government to become broadly adopted. In addition, the benefits, challenges
and organisational change requirements of each e-government project must be
understood in relation to its specific context [13]. It should also be noted that the
benefits of e-government, such as better transparency and higher quality services,
come at a significant cost to the public sector [14], and that the uptake of e-services
by citizens may sometimes present a challenge [15].

A review of the literature by Irani et al. [7] observed that while earlier research
tended to emphasise the challenges of e-government delivery (e.g. [12, 16—-18]),
later studies were more likely to address questions of diffusion and adoption (e.g.
[15, 19-21]).

1.2 Citizen-Centred e-Government

Early discussions of citizen-centred e-government by Chen [5] suggested that
e-government had arrived at an important turning point, as progress was slower
than many had hoped [22, 23] and that its potential was not being fulfilled [24].
Digital interactions with government were still relatively rare, with the exception of
a few popular examples such as driver licence renewals and online filing of taxes.
According to Scott [25], e-participation had an even lower level of uptake, following
an examination of US-based municipal authority websites. Despite these issues, the
continuing global trend towards online services in the private sector has created an
expectation that governments will follow suit.

Chen [5] argues that the tension between expectations and delivery has encour-
aged experts to question existing research assumptions. Alternative perspectives
have been proposed, critiquing standard linear models of e-government maturity
[16, 22, 26]. Chen [5] proposes that such innovators are characterised by their
ability to deviate from the linear model of progress. Citing the UN report on e-
government [27], he suggests that the research should focus on citizen-centric
services as “the ideal manifestation” of e-government. The implication is that
government information needs to be shared across internal silos, organisations, and
sectors [28]. Furthermore, service users should not be required to have knowledge
of the internal structures of the public sector. On the contrary, government agencies
should be interconnected in order to enhance their efficiency and effectiveness. Chen
[5] illustrates this point with the example of 311, a single phone number which
connects users to non-emergency services in many parts of the United States and
Canada.
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1.3 Engagement and Digital Government

More recently, many practitioners have been using the term “digital government”
to describe the transformative impact of technology on the public sector. This has
been reflected to some degree in the literature. One example is Janowski [29], who
presents a model of digital government evolution which proposes that the concept
tends towards greater complexity, contextualisation and specialisation over time,
mimicking the evolutionary processes one finds in culture and society. Janowski’s
model has four stages: Digitization (Technology in Government), Transformation
(Electronic Government), Engagement (Electronic Governance) and Contextualiza-
tion (Policy-Driven Electronic Governance). Evidence for the model is provided by
an analysis of the digital government research published between 1992 and 2014 in
Government Information Quarterly. The author also describes a Digital Government
Stage Analysis Framework to explain the evolutionary process.

In the context of this chapter we are particularly interested in the Engagement
Stage. According to Janowski, this stage is intended to transform the relationships
between government and non-government institutions, including citizens, busi-
nesses, and the voluntary sector. Some of desired outcomes include the promotion
of the knowledge-based economy, enhanced civic participation, and better access
to government information and services. Janowski argues that the Engagement
Stage dovetails with the more general trends towards Digital by Default and Open
Government, and thus should enable greater transparency, accountability and trust
between government and external actors. This stage builds on the earlier Digitisation
and Transformation stages, facilitating improved interactions and collaborations
internal and external organisational boundaries.

Examples of activities typically carried out during the Engagement Stage include:
increasing adoption of e-services by citizens (e.g., [30-32]); growing levels of civic
engagement and participation (e.g., [33, 34]); more open, transparent and account-
able government (e.g., [35-37]); and increased trust and cultural transformation
(e.g., [35, 38]).

1.4 Digital Government Exemplars

We have described how e-government research has developed in recent years
and examined where engagement might fit in terms of the evolution of digital
government. However, as Brown [39] points out, while maturity models can be
useful to understand global behaviours they are less effective in explaining the
behaviour of individual organisations. We will therefore take a closer look at
two exemplars commonly cited in research and policy literature—the UK and US
governments.
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1.4.1 UK Government

Brown et al. [40] explore the example of the UK’s Government Digital Strategy,
outlining how the public sector might realise the government’s concept of “digital-
by-default” services. The authors point out that the term “digital” might be best
understood as a vision of new organisational practices and values, highly focused
on user needs, with an emphasis on speed, agility and flexibility. While technology
is often the catalyst for such changes, digital transformation is not restricted to
technical innovations. The aims include services that can respond quickly to changes
in policy and user expectations, reduced costs and increased efficiency, as well as
the exploitation of novel technologies.

A key part of this digital transformation strategy has been the establishment and
growth of the Government Digital Service (GDS), a new agency that is designed to
grow digital capacity in the heart of the public sector. GDS has been charged with
developing the vision for digital government in the UK, as well as implementing
key changes and new online services. One of the architectural principles that the
GDS team are working towards is “Government as a Platform” (GaaP), which
envisions a suite of shared e-services and digital standards to be implemented across
government. GDS are also extremely vocal about the central importance of user
needs to service design. Thus the first of their ten Design Principles is “Start with
needs”, which they explain means “user needs not government needs” [41]. From
April 2014 it was mandated that all new public services must meet the GDS digital
design standards in full [40].

1.4.2 US Government

In the US, an important catalyst for digital transformation was the Presidential
Innovation Fellows programme, launched by President Obama in early 2012 with
the aim of saving lives, reducing the burden on taxpayers and enhancing private
sector job growth. A key aspect of the programme was the hiring of private sector
innovators to bring experience of agile and user-centred design methods to apply
[42]. Of the over 700 people who applied, 18 were eventually appointed as Fellows.
During the last 6 months of Obama’s first term, small innovation teams were
effective in making bidding processes 12 times more competitive and reduced
contract costs by 30%. They also developed a range of tools for making government
services easier to find and use, and enabled US citizens to access their personal
health data.

As awareness grew of what had been achieved, demand for Fellows also
increased. Working alongside the General Services Administration, the White
House created a completely new agency—called 18F—to promote wider adoption
of successful practices that had originally been championed in the Presidential
Innovation Fellows programme. 18F has since established a strong reputation
for innovation and leadership in open collaborative networks in the US public
sector [43].
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Around the same time as 18F was being established, the US government
launched its much-heralded Healthcare.gov website in October 2013. It’s aim was
to provide access to information and services associated with the Affordable Care
Act, but the site failed to work from the start. Drawing on private sector skills and
Presidential Innovation Fellows, the White House created a small team of experts to
correct the problem. By April 2014 the site was operating properly and eight million
citizens had been signed up for health insurance. Following the high-profile success
of the rescue operation (including a Time magazine cover feature), the White House
decided to create the US Digital Service, partly modelled on the UK Government
Digital Service. This organisation works within the Office of Management and
Budget to support other public sector agencies to design, develop and deploy online
services [42].

Strong links exist between the UK and US government initiatives, with the US in
many instances emulating practices that originated in the UK Government Cabinet
Office. Common themes emerge when looking at both programmes side-by-side,
such as the emphasis on recruiting external talent into Government, the adoption of
agile processes and the focus on user needs. While it is too soon to speculate on the
long-term impact of these initiatives, the overall level of public investment suggests
a significant commitment to creating a fundamental organisational shift.

1.5 The Purpose of This Chapter

From the preceding analysis, it seems clear that e-government is about a broader
transformation of government, and not simply about adopting new technologies.
It is about evolving culture and practice, introducing new approaches such as agile
development, and focusing on user needs [44]. This focus on the user applies not just
to online activities, but to everything that government does. Despite the link between
digital transformation and citizen-centrism, there is a marked lack of attention being
paid to how technology can enable better user-centred design. This may be due in
part to the fact that engagement happens only in the later stages of e-government
[29]. In the rest of this chapter we will examine one particular example of how
technology can support effective user engagement.

2 The Use of ‘engage’ in the Design of Citizen-Centred
Services

The engage e-participation system has its origins in the PARTERRE project,
which was funded by European Framework 7’s Competitiveness in Innovation
Programme (CIP). One of the core goals of the project was to pilot a number
of workshops—called “Electronic Town Meetings” (eTMs)—across the partner
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countries, in order to address a variety of public policy issues. These pilots were
designed to determine the viability of the eTM framework, which comprised a
specific technical framework and methodology based on small group discussions.
Ultimately, the aim was to analyse the effectiveness of the eTM as a tool for
engaging with communities of “lead users” [45, 46] in the context of developing
public policy. Ulster University, as one of the partners in the PARTERRE project,
was responsible for piloting the eTM framework within Northern Ireland.

2.1 The engage Methodology

The eTM methodology was implemented in Northern Ireland in the following man-
ner. Each eTM is a workshop-style event, typically coordinated with members of a
particular stakeholder network. These members normally invite other stakeholders
to attend an event to discuss a matter of importance to the network. At the start
of each event, a short introduction to the topic is provided to the entire room
of participants, which can number from 20 to 150. The room is then organised
into small round-table discussion groups, which then discuss typically 3-5 sub-
topics related to the overall theme of the workshop. Each discussion is normally
15-30 min in length. Instant minutes of each group’s conversation are taken by
table facilitators, using wirelessly networked tablet computers. In another part of
the room, a team of domain experts collects and reviews the comments in real-
time, clustering emerging issues, removing duplication and identifying conflicting
perspectives.

The system also allows polling so that participants can select their preferred
option from multiple alternative opinions. Comments, themes and polling results
can be visualised on a projector screen, and feedback is given to the room at
regular intervals during the event. An “instant report” is also generated in parallel
with the discussion, and is available for distribution as soon as the workshop is
completed. This report summarises the aims of the debate, the process which has
been undertaken and the key results of the work [46] (11.1).

2.2 Technical Implementation

The design of the engage system is deliberately focused on the needs of users
who hold regular consultative and participative events. For this reason, the system
is intended to be unobtrusive to workshop participants, highly interactive and
responsive to group discussions, and easy for table facilitators and event organisers
to use. It is also designed to minimise the workload for organisers pre- and post-
event. Thus, setting up the equipment before the event and taking it down after the
event can be done quickly by one or two individuals in under an hour.
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These requirements are enabled by the strategic use of specific technologies.
Thus, mobile devices with bluetooth keyboards can be quickly deployed to a large
number of tables and connected to a wireless network without worrying about either
power or ethernet cabling. The use of off-the-shelf tablets provides familiar, user-
friendly controls for table facilitators and other participants. Node.js, a software
framework for building real-time applications, is used to allow the rapid capture of
comments and voting data and to provide immediate visual feedback on a projector
screen. By combining consumer hardware with open source software the entire
system can be made available at a relatively small cost.

2.3 Application in Service and Policy Design

The use of the engage system as a policy tool consists of two main phases. The
first phase was the PARTERRE project, during which it was deployed across
Northern Ireland in a range of policy contexts. This initial phase included eight
pilot events, which are described in Table 11.1. For each of these eTM pilots, the
topic was identified by a representative of a specific community, who approached
the project team with a request for an event. User-centred research methodologies
were employed during the organisation and implementation of each eTM. The
research team found high levels of interest and motivation among Lead Community
Coordinators (LCCs), who were keen to professionalise the engagement process,
make it more efficient and improve the outcome of the civic engagement [46]. LCCs
can be defined as highly motivated experts who take a leadership role to connect user
communities. The number of participants of each eTM pilot ranged from 40 to 50
per eTM, with a total of 380 participants across the eight cases. The pilot events
took place over a period of approximately 12 months.

The second phase of engage deployment took place after the PARTERRE Project
ended. The pilot events have successfully identified and catalysed a market for
novel stakeholder engagement tools and methods, which lead to ongoing demand
following the end of the research project. Due to strong research network links the
majority of these additional workshops took place in collaboration with the public
health sector. A range of strategy, policy and service design issues were addressed
in 16 events which took place between 2014 and 2016. The specific event topics are
detailed in Table 11.2 below.

3 Comparison of ‘engage’ with Other Approaches

In order to gain a deeper understanding of the context of the ongoing demand for the
engage platform, six in-depth semi-structured interviews were carried with users of
the system. These users included health sector managers and university staff who
had co-organised and delivered engage events, and were selected for their ability to
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Table 11.2 Post-PARTERRE engage workshops

B. Cleland et al.

Date Client Topic

21 Feb 2014 Health and Social Care Board Strategic Futures Workshop on eHealth
and Care Strategy for NI

28 May 2014 | BCS Health NI and HSCNI Better Data Better Care

06 Jun 2014 Telecare Service Association Best Practice Workshop on ECRs,
Interoperability and Big Data

05 Sep 2014 European Connected Health Exploring Engagement Between

Alliance Academic, Business and Clinical
16 Sep 2014 Assoc. British Pharmaceutical Increasing collaboration with the
Industry Pharmaceutical Industry in NI

09 Dec 2014 Public Health Agency Beyond 2015 Staff
Engagement—Internal

10 Mar 2015 Public Health Agency Beyond 2015 Staff
Engagement—External

26 May 2015 | Public Health Agency Making Life Better in Partnership

19 Jan 2016 MAGIC Project Pre-Commercial Procurement
Stakeholder Engagement

21 Jan 2016 MAGIC Project Pre-Commercial Procurement
Stakeholder Engagement

16 Feb 2016 Public Health Agency Electronic Clinical Health Record
Benefits

07 Apr 2016 HOME SBRI SBRI Stakeholder Engagement

12 Apr 2016 HOME SBRI SBRI Stakeholder Engagement

16 May 2016 | Public Health Agency Research for Better Health & Social
Care

15 Jun 2016 Health and Social Care NI Domiciliary Care Workforce Review

22 Jun 2016 Ulster University Employers Engagement Event

provide feedback on organisational drivers and barriers, usability issues, and policy
impacts.

A key theme that quickly emerged was increasing organisational demand for
stakeholder engagement, along with a growing expectation that policy and service
design should be focused on user needs. In some cases, this was linked to a policy
drive for greater openness and accountability. This trend in the Northern Irish
public sector reflects the push for user-centred design that we observed in the
context of digital government, which in turn suggests a deeper shift in public sector
culture, permeating from the national down to the regional level. It also reflects the
observation of [29], that the Engagement Stage of digital government evolution is
often linked to the concept of Open Government.

In this context we will explore how user research is currently carried out by the
leading digital transformation agencies, as well as public bodies in Northern Ireland.
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3.1 Alternative User Research Methods

In the US and the UK, there has been a shift towards bringing technically
skilled individuals and agile methodologies into government, accompanied by an
increasing emphasis on user-centred design. In the case of 18F and GDS, each of
these organisations have published online guides to agile development in the public
sector. Within these guidelines, specific user research methods are suggested for
adoption by government agencies. Both 18F and GDs divide the design process into
four phases. 18F name the phases “Discover”, “Decide”, “Make”, and “Validate”,
and categorise the research methods according to the appropriate design phase.
GDS, on the other hand, name their development phases “Discovery”, “Alpha”,
“Beta”, and “Live”, and while they note that “Different types of research are more
appropriate depending on what phase of service development process you are in.”
[47], they do not provide specific guidance on when each method should be used
(Tables 11.3 and 11.4).

In terms of research methods commonly used in the Northern Ireland public
sector, our investigation of engage users revealed that the most frequently mentioned
methods were interviews, focus groups, workshops and online surveys. Methods
mentioned by interviewees were limited in variety compared to those listed by
organisations like 18F and GDS. This is perhaps not surprising, given the difference
in available resources and cultural focus between these high-profile digital trans-
formation agencies and local organisations in Northern Ireland which are primarily
focused on operational matters. Nevertheless, there was a consistent message from
respondents that stakeholder engagement and citizen-centred service design were
increasingly important.

Table 11.3 User research methods used by 18F

Discover Decide Make Validate
Feature dot voting Comparative analysis | Protosketching Card sorting
KJ method Content audit Wireframing Multivariate testing
Metrics definition Design principles Design pattern library | Usability testing
Design studio Site mapping Prototyping Visual preference testing
Bodystorming Task flow analysis
Cognitive walkthrough | User scenarios
Contextual inquiry Affinity diagramming
Heuristic analysis Journey mapping
User interviews Mental modeling
Personas
Storyboarding

Style tiles
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Table 11.4 User research methods used by UK Government Digital Service

Method
Evidence-based personas

User Journey Maps

Eye tracking
Unmoderated usability study

Surveys
A/B and Multivariate testing

Remote user research
Pop-up research
Depth interviews
Community research panel
Ethnographic research
Affinity mapping
Card sorting
Co-design

Day in the life

Guided tour

Map your use

Think aloud

Write a diary

Description
A persona is a fictitious individual, based on a composite of the
characteristics of a group of real users

A technique that helps teams to understand the full experience
that users have throughout the lifecycle of the service

User attempts a task or series of tasks alone and the moderator
observes in a separate room

A survey is user research that includes a questionnaire

A/B tests are controlled experiments on the web. Show two
randomly assigned groups of users different designs of a page
User research can be done over the phone or using a VoIP
system. Can be done in conjunction with screen sharing

Take questions and prototypes to where target users are likely to
be, such as libraries, day centres and colleges

Semi-structured conversation that help learning about users’
needs. Ideal for exploring attitudes, aspirations and preferences
A group of pre-selected users who have agreed to participate in
research activities on a regular basis

Ethnographic research is sometimes called contextual research
or contextual inquiry

A technique for sorting large volumes of unstructured
information, as a means of understanding patterns and themes
Helps to understand how users naturally organise different
kinds of information. Can also be used for sorting user needs
A co-design workshop involves getting users in the same room
creating sketches/prototypes and generating ideas

Mapping someone’s activity over a day, including what
products and services they use at what time of day

Helps to understand what people actually do rather than their
reported experience

Can be used to understand a user’s current use of services and
their feelings towards them

A way of testing how users experience a service. Using a
service while thinking aloud about what they are doing

3.2 Alternative Tools and Technologies

There appear to be limited alternative technologies specifically tailored for citizen
engagement—perhaps reflecting the fact the engagement happens at the later stages
of e-government development according to Janowski’s evolutionary model [29].
The UK’s Government Digital Service provides a list of user research tools that
it uses, which is given in Table 11.5 below. According to Northern Ireland users of
the engage system, technology-enabled engagement was restricted to online surveys
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Table 11.5 UK Government Digital Service user research tools

Tool Description of usage

UserZoom UserZoom is used for quarterly benchmarking of the usability of
top tasks on GOV.UK. It also enables remote testing by external
stakeholders

What Users Do WhatUsersDo allows for rapid usability testing with people who

are in their own home/work with their own computers. Teams can
quickly and inexpensively conduct iterative usability testing at a
feature based level. Teams can also able to see videos of user
sessions

CRM A CRM system is used to build and manage a panel of people who
have agreed that they are interested in participating in user
research

GoToMeeting GoToMeeting supports moderated remote user research with users

who are either too busy or otherwise unable to come into the lab,
or when it important to talk to them in their own context

FluidSurveys FluidSurveys are used to perform online surveys

Optimal Workshop OptimalWorkshop enables testing about information architecture
and navigation, including card sorting and tree testing

Mental Models Template | GDS use a mental model template to structure discovery research
data. A mental model skyline diagram can be generated using a
Python script (CSV to Visio)

(which were widely used) and electronic voting systems (which were less common).
The limited range of available technologies is somewhat surprising given that all
respondents recognised an increasing demand for stakeholder engagement at the
organisational level.

3.3 Where Does engage Fit Into Existing Practices?

According to Daae and Boks [48], user research methods can be divided into three
categories, according to how information is collected: methods for communicating
with users, methods for investigating what users do, and methods that both inves-
tigate what users do and communicate with users. This classification is illustrated
with examples in Table 11.6. Within this framework the engage system would be
most appropriately classified as a method for communicating with users.

It was clear from talking to engage users was that the system, which in
many ways resembles a traditional roundtable workshop, fitted easily into familiar
business practices. This is not surprising, given that Preece et al. [49] consider
workshops to be one of the five basic data collection methods. All the respondents
had taken part in such workshops before, and some had used them for stakeholder
engagement in the past. In this sense, the system felt familiar to both organisers
and participants and did not require a steep “learning curve”. For organisers, the
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Table 11.6 Three types of user research method (from Daae and Boks [48])
Methods that include both

Methods for communicating Methods for investigating investigation and
with the user what the user does communication
Interview Observation Applied ethnography
Focus group Studying Contextual enquiry
Survey Documentation

Verbal protocol Video ethnography

Conjoint technique Shadowing

Wants and needs analysis User testing

Card sorting Empathic design

Group task analysis Culture-focused research

Probes/diary study

burden of preparing for an engage event was no greater than it might have been for
a more traditional workshop. For participants, the process of engaging in a series of
structured conversations was a familiar and comfortable activity.

3.4 Comparative Advantages of engage

User feedback from the PARTERE pilots was in general very positive, particularly
in terms of the methodology [46, 50]. Stakeholders felt that participation levels
were good, and that the quality of discussion and debate was high. An analysis of
user responses showed that engage offered advantages over traditional workshops
in a number of ways, which might be classified as “immediacy”, “connectedness”,
“transparency”, and “efficiency”.

Immediacy—One of the frustrations that users expressed with traditional work-
shops was the delay between participating in a discussion and receiving a formal
report of that discussion. Some users felt that this gap between contribution and
feedback lead to a sense that such events were merely a “box-ticking” exercise, and
that the lack of tangible outputs was a sign that their contribution would have little
impact on actual policy or service design. For these users, the engage framework
addressed this issue by allowing for real-time feedback during the event and for a
final report to be distributed immediately after a workshop was completed. Thus
“immediacy” appeared to be a significant source of value for many respondents.

Connectedness—Another benefit of the engage approach was the ability to
connect multiple different discussion groups, and thus multiple perspectives, within
the context of a wider shared conversation. One example given by a frequent
user of the system was the facility to compare and contrast the views of different
professional groups—for example, pharmacists and physiotherapists. The user
pointed out that such groups inevitably have a different view of how services should
be delivered and how value can be created for service users. By allowing conflicting
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perspectives to be surfaced and discussed, the user felt that it was possible to achieve
a more robust consensus and thus a more effective overarching strategy.

Transparency—The value of transparency was raised by a number of users.
In the context of engage, this meant the transparency of the process by which
participant comments were converted into the final report and recommendations.
One of the problems with a traditional paper-based workshop is that the delay
between recording ideas and opinions on paper, and converting those statements
into a final report is slow and opaque. By making feedback immediate and visible
to all, users of the engage platform can see straightaway whether the outputs of the
discussion are reflective of their inputs, thus enhancing trust and increasing user
satisfaction.

Efficiency—A fourth major theme that emerged from interviews was that the
engage framework was attractive to event organisers due to its ability to reduce
their workload compared to conventional workshops. Stakeholders felt that relevant
data was collected, analysed and distributed in a more timely and resource-efficient
manner. It was suggested that engage workshops allowed for effective consultation
at scale, making it significantly more cost-effective that running multiple interviews
or focus groups.

3.5 Challenges of Wider Adoption

The engage methodology has a number of limitations in its current state. The
level of engagement of participants depends to some degree on the skills of the
individual table facilitator. Also, by their nature, roundtable discussions do not allow
for the same level of in-depth analysis as one-to-one interviews. Nevertheless, the
experience of the engage platform suggests that an acceptable level of participation
can be created through the use of untrained facilitators, with a minimal technical
introduction to the system.

Perhaps the largest methodological barrier is the need for trained event organ-
isers, particularly with regard to the structuring of discussions and presentations.
In particular, the correct wording of questions is critical to ensuring satisfactory
outcomes [46, 50]. Defining effective questions is an important challenge that
requires some experience in terms of what typically works, but also a specific
understanding of the discussion topics and purpose of the engagement. At the
moment, the need for trained event coordinators is a major contributor to the cost
of using the system. Wider adoption is likely to be accelerated if this cost can be
reduced through a training programme, or perhaps partial automation of core tasks.

A further challenge to the engage method is the need to have all participants
in the same room at the same time. While this requirement supports high levels
of engagement and inclusion for those in the room, it may occasionally exclude
stakeholders who are unable to attend the event in person. In the context of health
sector service design and policy development, this created a challenge for service
users and carers. It is possible that this issue might be addressed in future through
technical enhancements to facilitate remote participation.



198 B. Cleland et al.

There are a number of costs associated with the use of the system that may be
addressed through technical improvements. For example, the price of hardware is
continuing to come down over time. Another significant cost is the requirement
for university staff to attend each event. This could be addressed by the provision
of a cloud-based software model, accompanied by a suitable training programme
for clients. Furthermore, from talking to users it became clear that further technical
enhancements could increase the value of the system and reduce overheads. Specific
examples could include increased automation of core tasks (including report
generation), richer visualisation and analysis tools, and easier integration with social
media.

One of the key messages from users is that significant obstacles to technology
adoption exist in the public sector. Some concerns raised during user interviews
included challenges relating to IT infrastructure, including the difficulty giving
novel hardware and software systems access to public sector networks. These issues
were associated primarily with security and resource concerns—i.e., getting access
to IT staff who can enable integration, and justifying perceived risks to security.

Another issue, related to organisational culture, was ensuring that engagement
activities had credible impacts. A number of stakeholders suggested that it was
often the case that consultation was a “box-ticking” exercise, and that actual
stakeholder empowerment might be met with resistance from senior management.
It was suggested that stakeholder opinions could be diluted or distorted to the
point where they had little real impact. One respondent suggested that a possible
solution to this problem would to have repeat engagements, allowing stakeholders
to evaluate ongoing policy impacts. This was referred to as “closing the loop”.
This implies that in order to maximise impact (as well as stakeholder satisfaction),
engagement should be an ongoing process or “conversation” rather than a one-off
activity, echoing the iterative approach found in agile development practices.

4 Future Trends and Conclusion

As we noted at the start of this chapter the discourse on e-government has evolved
significantly in recent years. One of the most influential concepts has been that of
Digital Era Governance, originally proposed by [44]. A key insight from the authors
is that changes in governance are driven not simply by public sector adoption of new
technologies, but by changes in society at large. These social changes take many
forms—cognitive, behavioural, organizational, political, and cultural—but all can
be linked back in some way to the evolution and impact of information technology.
Mike Bracken, formerly of GDS, makes a similar point when he says: “Digital
means applying the culture, practices, processes and technologies of the internet
era to respond to people’s raised expectations.” [51].

This insight may help to explain why digital transformation is occurring in
parallel with the drive towards more citizen-centred government, insofar as low-
cost, disintermediated forms of communication enabled by the internet create an
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expectation that governments will embrace deeper citizen engagement. Dunleavy
et al. [44] label this mode of governance “Needs-Based Holism”. Citing Hood
[52], they point out that “detector”” mechanisms (which enable information-seeking)
are as important to government functioning as “effectors” (which enable delivery).
The engage platform may thus be considered a novel “detector mechanism” for
government.

It is worth noting how scarce and underdeveloped such tools appear to be
given the demand for effective solutions. Even in the case of technology-orientated
practitioners and early adopters such as GDS and 18F, non-digital user research
methods seem to predominate. It may be that user research data—which is often
qualitative, complex and subtle—may not lend itself to digital capture or analysis.
Or perhaps it is merely that suitable solutions have yet to be developed. Or perhaps,
as Kotamraju and Geest [53] suggest, there is a fundamental tension between user
and government needs that creates a barrier to adoption of user-centred methods and
tools. Such questions inevitably point to opportunities for further research.

If we speculate about what form such technologies might take, the experience
of engage suggests that the greatest opportunity lies in unobtrusive user interface
design, systems that complement well-established forms of human interaction, and
approaches that are tailored towards the capture and analysis of qualitative data.
While the engage system is undoubtedly an early-stage technology, it perhaps
illustrates the potential for digital tools to support a new era of citizen-centred
governance.
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Chapter 12
Play It to Plan It? The Impact of Game
Elements on Usage of a Urban Planning App

Sarah-Kristin Thiel and Titiana Ertio

Abstract Public participation experts and scholars alike are experimenting with
gamification in their quest to motivate citizens to participate in urban planning.
This chapter investigates the impact specific game elements can have on citizens’
motivation in a mobile participation application. We present findings from a long-
term field study with a gamified mobile participation prototype where we explored
participants’ awareness, acceptance, and experiences of using gaming elements in
the application. Our results indicate that the effects of gamified participation are
limited as it seems to only be an effective strategy to increase participation for
those who are affine to games. For others, the majority who is usually already
intrinsically motivated, gamification has little to offer. Yet, when gaming elements
offer added value to their engagement, our participants approved of these elements.
This work contributes to both gamification as well as to the burgeoning field of
mobile participation in urban planning by providing insights about the effect of
specific game elements and recommendations for the use of gamification in urban
planning applications.

1 Introduction

Electronic participation (e-participation) refers to the use of information and
communication technologies (ICT) with the goal to reduce traditional barriers
of participation such as physical presence at a specific place at a specific time.
e-Participation opportunities started out as web-based. Aiming to increase the
overall level of their citizenry’s participation, municipalities all over the world have
developed their own e-participation platforms. As of now, this goal has not been
met yet [1, 25, 45]. One could argue that the main reason for these efforts not
having fruited yet, is because of their novelty: citizens struggle to keep track of their
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governments’ “latest” engagement tools [29]. Other evaluations of e-participation
tools have shown that merely offering information (a one-way interaction channel)
is not engaging enough for people to start using them. To address this situation,
several practitioners and researchers have turned to gamification [40]. But can game
elements in participation applications actually meet the goal and promote public
participation? gamification has proved successful in influencing user behavior (i.e.
increase engagement) in several domains [17, 44], including education, business, or
health. By introducing gameful aspects potentially tedious tasks have been made
more enjoyable (e.g. [14]). In this chapter, we investigate whether such positive
effects can be replicated for urban planning mobile applications.

Today, citizens have the opportunity to engage in urban and political affairs using
mobile applications, commonly denoted as mobile participation. Undoubtedly,
the biggest asset of mobile participation is situated engagement and ubiquity:
citizens can participate on-site whenever they transit a planning location [11, 26].
For instance when walking through a park, a citizen could deem that it should
include a playground and instantly submit this idea to the city administration. The
proliferation of mobile phones coupled with their cost-effectiveness, simplicity,
and convenience of using applications has led to unprecedented numbers of urban
governance applications [7, 13].

This contribution investigates if and how game elements impact participation
with mobile urban planning applications. Based on previous results from gamifica-
tion studies it could be posited that game elements will boost people’s motivation
to participate in urban planning applications. Despite an rapidly growing body
of literature on the subject, little empirical research yet exists explaining how
gamification works. Attempting to shed light on which specific implementations
work best (or better) in certain scenarios [30], apart from effects on motivation,
we examine the effects of individual game design elements [8]. While youth is
commonly assumed to be quite open-minded towards anything game-like, less is
known about other generation’s attitudes towards game elements, particularly in
the context of public participation. Departing from previous findings that “usual
suspects” are usually older and the older generation not particularly being in favor
of games [43], it is possible that the current users of e-participation systems might
not appreciate game elements in this context. On the other hand, this notion is about
to change as nowadays elderly start discovering and enjoying games [23]. It is hence
relevant to explore citizens’ attitudes towards gamefulness in public participation
contexts. And in case gamified participation is accepted among (some part of)
the population, the next step is to explore which of the mechanics and elements
characteristic to games can effectively promote public participation. It is hence
relevant to explore citizens’ attitudes towards gamefulness in public participation
contexts.

We present findings from a 5-months-long field trial conducted with a urban
planning application in the city of Turku, Finland. The platform served as an official
channel to contact local authorities and it was openly communicated that the trial
was part of a research project. The research team repeatedly encouraged officials to
provide feedback to citizens’ input. The application itself was uniquely designed to
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respond to issues the municipality wanted to address. Our findings are reflective of
the specific conditions under which we tested the application and therefore might
only to a limited degree be generalizable to other digital participation tools (i.e.
web-based platforms) or to other contexts.

2 Background

Research on e-participation is well established, but gamified electronic participation
is yet in its infancy. In contrast, gamification and gaming elements are very common
in mobile applications for entertainment, edutainment, health and other disciplines
(see [22] for a review). There are few studies that fit the context of our case study;
most of which are small-scale trials testing the digital participation tools. We begin
this section with a short overview of how gamification and public participation in
urban planning can be defined and combined into gamified urban planning apps.

2.1 Adding Game Elements to Influence Motivation
to Participate

The most commonly accepted definition describes gamification as the use of “game
elements in non-game contexts” [9]. Gamification is most commonly applied
to proclaim the usage of services. By adding concepts characteristic to games
(achieving mastery or autonomy), gamification attempts to add a gameful layer to a
system rather than building an entire new game [20]. The main objective of applying
gamification is to influence users’ motivations. In that respect gamification differs
from persuasive technologies, which aim to change attitude or behavior directly
(see [32)).

Gamification can be described as adding a hedonic layer to purely utilitarian
systems [21]. Hedonic refers to the entertainment aspect that ought to arise when
engaging with the game. As users in that moment are anticipated to forget or
suppress the external objectives of the service (utilitarian aspect), the game part
plays on users’ intrinsic motivation to engage (and keep engaging) with the service.

Before gamifying a system it is important to understand what game aspects
exist and how they link with other components of the system. In both games
and gamification research, several models and frameworks exist that describe and
structure game aspects. While providing a conceptual structure, these frameworks
can further be used to examine the effect of individual game elements.

MDA (mechanics, dynamics and aesthetics) framework is among the most
popular models for games [24]. The MDA model describes the interactions between
the rules of the game (mechanics) and the system (dynamics) to generate the
gameful experience (aesthetics). Hunicke et al. describe games as a collection of
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mechanics and dynamics that together trigger aesthetics in players [24]. Mechanics
describe the components of a game on a data and algorithm level, referring to
the actions, behaviors and control mechanisms afforded to players (e.g. shuffling
and betting in card games). Dynamics are the run-time interactions and player’s
behaviors that are induced by mechanics (e.g. time pressure, opponent play).
Dynamics also evoke specific emotional responses (aesthetics) in players (e.g.
fellowship, competition).

The MDA model provides a good starting point for describing what makes
a game gameful. At the same time, it lays a foundation for understanding the
influence of a particular game element on the gameful experience as well as on
the player’s behavior. It thus presents a good structure for investigating the effect
and effectiveness of specific game elements.

We use the term “game element” to describe visible implementations of a game
aspect or component that uses or builds on one or more game mechanics. In short,
game elements represent interface-based artifacts with which users can interact
either directly (e.g. avatar that can be played with) or indirectly (e.g. earning points
awarded for in-app activities). The inclusion of the game element concept extends
the MDA model, allowing us to refer to an established theory of game research in
order to present the key measurements and link experiences to game mechanics.

2.2 Public Participation in Urban Planning

Traditionally, public servants engaged citizens in urban planning through estab-
lished face-to-face participation methods like public hearings, citizen panels, and
deliberations. With the adoption of ICTs, e-participation became an umbrella term
for everything from e-voting, e-petitioning to online budgeting. In urban planning,
Geographic Information Systems (GIS) gained traction and finally established
themselves as a preferred public engagement method for planners. However,
especially early on, electronic tools were highly specialized and citizens lacked the
skills to use them effectively. In fact, while the digital divide with the increasing
proliferation of digital devices loses significance, lack of sufficient skills to use e-
participation tools still remains a major barrier to participation (see second-level
digital divide or generational divide).

The jury is still out for what might be considered effective public participation
in urban planning. A common understanding is that involving diverse groups of
citizens yields better plans [5]. This statement lies on the assumption of crowd
intelligence, postulating that large and diverse groups of individuals outperform
small groups of experts. Again this implies that e-participation platforms succeed in
engaging a broader population, hence going beyond the “usual suspects” of public
participation. For this gamification might be a promising approach [3, 39].

Brown and Chin advocate two types of criteria for evaluating the effectiveness
of public participation: process and outcome criteria [4]. Process criteria evaluate
how a participatory tool has been constructed and implemented; outcome criteria
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evaluate the results of the public participation process. For example, representa-
tiveness (understood as representative sample of the population), involvement in
the design of the participation, and convenience are assessed as process criteria.
Workable solutions, consensus or participants’ satisfaction are, among others,
considered outcome criteria. Public participation has been extensively researched
in political sciences too. From this perspective, “effectiveness” of participation
includes educating citizens, impact on policy, deliberation, and increased trust.

For e-participation tools to make a valuable contribution to public participation
they need to effect either process or outcome criteria. When experimenting with
gamification in urban planning, the balance between participation and engagement
needs attention: the goal is to increase participation (the number of users and
contributions) as well as engagement (the quality of the discussion, deliberation
and argumentation). In terms of enjoyment and fun, the game elements need to be
smoothly integrated so as not distract participants from the “seriousness” of urban
planning. As mentioned, citizens’ choice of how to participate (which tool, when
and where) is also part of evaluating public participation effectiveness. Next, we
introduce gamified urban planning and unravel the reasons for gamifying citizen
participation.

2.3 Gamified Urban Planning

While gamification itself has not received much attention in the domain of citizen
participation, simulation games have a long history in urban planning [16]. Building
on the success of commercial simulation game SimCity, research dealt with the
development and evaluation of serious civic games designed to support and simulate
urban planning.

The rationale behind this approach is grounded in the argument that games
facilitate learning processes [10]. While playing games that simulate urban planning
processes, it is anticipated that citizens learn about planning procedures and
instruments as well as about the roles of various stakeholders involved [18]. Civic
games are employed to train urban planners but also to support decision-making.
In this context civic education refers to the provision of an environment in which
citizens can broaden their understanding of urban and political issues, deepen
and enrich their substantive knowledge about key actors and the government’s
role in the planning process [37]. With regards to learning processes, it is further
distinguished between collective reflection and collective exploration [10, 18].
Collective reflection refers to citizens improving their civic skills by way of
collectively reflecting on spatial issues in their environment. Features allowing for
social interaction between participants can support collective reflection.

Drawing on the success of social networking sites, features enabling social
interaction are often integrated in participation tools [21]. This practice has become
so popular, that social features have almost become an integral part of gamification
strategies. The second concept, collective exploration, refers to processes where
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citizens playfully investigate various options until achieving consensus. While
research on simulation games has grown into a research discipline, introducing
playful activities into participatory processes and gamified participation are only
now starting to be explored. In practice, the norm are so called “reporting apps”
(e.g. FixMyStreet), allowing citizens to fill in service requests which the city
administration then attends to. Gamified urban planning apps are still few and as
a consequence, research on the effect of game elements for urban planning is in its
infancy.

2.3.1 Notable Examples of Gamified Participation Tools

Albeit not classifying as public participation as we define it (i.e. involving two
distinct stakeholders, where one is an public institution), DoGood supports civic
engagement the mobile application allows sharing and coordination of good deeds.
A user study showed that especially the game elements linked to social aspects (e.g.
social influence, social recognition) were able to tap into the intrinsic motivation of
participants.

Love Your City! [38] is a mobile application that includes game aspects like
emoticons, profiles, statistics and a fading date for contributions (i.e. determining
when the contribution will be removed from the app). The app facilitates visu-
alizations for urban planning sites by using augmented reality. Other examples
resemble the popular simulation game SimCity. Apps like NextSuisse and StreetMix
provide users with online spaces for creativity (addressed in the previous chapter
as game aesthetics). NextSuisse allows citizens of cities in Switzerland to explore
opportunities for a future development of their neighborhood in two phases. In
a first phase, citizens can develop their home town by placing assets (e.g. trees,
public transportation, housing) from a tool box on the scene representing their home
town. In a second phase, citizens can test their design against developments (e.g.
population growth) that are based on real-world data as well as calculated factors
such as living quality. Shifting to a smaller scale, StreetMix focuses on one street
at a time. The app allows users to design a street by adding or removing lanes for
public transport, bike lanes or widening sidewalks. To the best of our knowledge,
the gaming aspects of these apps haven’t been evaluated.

On the contrary, Poplin evaluated how serious games could be used as means
for solving complex urban planning issues. Among her findings of the evaluation
of NextCampus [33] was the critique of the game being too complex; therefore, she
suggested to reduce the number of game elements, which would provide a clearer
structure to the game. With NextCampus essentially being a game, Poplin was
confronted with the question of whether results from this system can be considered
serious opinions from players or just results of the game-play. In a notable example,
B3-Design your marketplace was evaluated by two user groups [34]. Both university
students and the elderly appreciated the game aspects and were enthusiastic in
learning about their environment. However, the elderly did not comment directly
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on the integrated game elements, which raises the question whether this group had
actually taken note of the game aspects.

Thiel and Lehner evaluated a first version of the present prototype [41]. In
contrast to the study presented here, the study only lasted one afternoon and
took place without the municipality’s involvement in the trial. The study did not
investigate the effect of individual game elements but rather looked at the gami-
fication strategy as a whole. Participants’ reaction towards gamified participation
were explored and whether adding gamification to a participation platform yields
in different usage patterns and topics/themes addressed. No significant differences
were found regarding posted contributions and thematic focus. Some participants
raised concerns that game aspects might devaluate the process as some people might
attempt to “play” the system. Overall, game elements were regarded as a sideshow
to voicing their opinion.

Detailed evaluations of the effects of gamification on planning apps are scarce
[40]. As noted, the majority of previous work has focused on the development of
serious games or civic games, which were then evaluated with regards to the general
acceptance of game aspects. In summary, the evaluation of specific game elements
for civic participation is missing in both research and practice. This study addresses
this research gap.

3 Examining Game Elements in Tésa

In order to gain insights into the potential impact of game elements that were
incorporated in urban planning apps, we analyzed the results of a long-term field
trial. In close cooperation with the local municipality of Turku in Finland, a sophis-
ticated mobile participation prototype was introduced as an official communication
channel for the duration of 5 months. During that time, the application (named Ts#)
was available for download from all major app stores (Android, Apple, Windows).
Instructions for using the application were provided on a separate website.

3.1 Data Collection and Assessment

Our methodology to collect data from this user study consists of three parts: (1)
an in-app pre-survey, (2) usage of the app logged in the backend and (3) a post-
survey distributed via e-mail. To keep the registration process light-weight, we did
not inquire any demographics upon registration. Users could voluntarily answer an
in-app questionnaire (1), which consisted of socio-economic background variables
(age, education, gender, mobile phone skills, etc.) as well as a set of political
questions (trust in institutions and efficacy). It was mainly modeled after questions
asked in the ESS (European Social Survey). 185 users completed this pre-survey,
giving us some indication about our user base. After the trial, we send all registered
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users a post-survey (3) to which 129 out of our 800 registered users answered. This
questionnaire contained some 30 questions evaluating user experiences with the app:
motivation, social interaction, technical features of the app, desired improvements.
Each question in the survey was optional as a measure to counter-fight general
low response rates of questionnaires. This resulted in some of the responses in
the survey being incomplete (17%). Some participants skipped all closed questions
and only answered the open-ended questions that asked for additional feedback and
comments. This suggests that our users truly reflected on the opportunity of mobile
participation for urban planning. We asked app users directly to rate their perception
of the influence of game elements. In doing so, we believe that the responses are
more reliable than asking indirectly.

This study reports on a batch of questions (i.e. blocks) that evaluate participants’
awareness, perception and experiences with the game aspects included in the
application. The first block inquired whether certain game-related aspects in the
application influenced participants’ motivation to use the participation platform.
Looking into this is of great relevance as it provides us insights on what aspects (e.g.
elements of the technical realization or the nature of the participatory process) make
people participate. There is yet a lack of studies on e-participation that evaluate
the user experience. We argue that taking the user perspective into account is at
least equally than focusing conceptual aspects of participation methods such as their
connection to policy implementation. Therefore we added two more user experience
relevant aspects to our investigation. Apart from asking about the influence of
(all) game elements in general, we further asked about the effect of the aesthetic
competition and achievement (see Table 12.2). If not stated otherwise, responses
were measured on a five point Likert-scale from 1= “not at all” to 5= “very much”.
A second block assessed participants’ awareness and appreciation of the included
game elements and mechanics. Here answers were measured based on four items
combining the factors awareness and appreciation (4-point Likert scale from “I
did not notice” to “I noticed and liked”). The third block inquired how the game
aspects affected participants’ usage behavior (dynamics). We measured this block
using Boolean values (yes or no; see Table 12.5). Towards the end of the trial we
further conducted semi-structured interviews with 12 participants, who had up to
this point not become active in the participation app.

3.2 Tisd: The Mobile Participation Application

The prototype had been developed in an iterative user-centered process and hence
was tested in various smaller scale studies (e.g. [41, 42]). It builds on the partici-
patory sourcing approach, where citizens’ voluntary input is used for deliberation,
ideation and feedback processes. Central to the concept are contributions, which are
geo-referenced pieces of content. Ideally, a contribution would include all possible
fields in the template: location; classification (Idea, Issue, or Poll); picture; title
and description; tag (infrastructure, transportation, architecture, urban planning,
recycling, innovation); emoticons; attached to (name of mission).
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Fig. 12.1 Screenshots of the prototype (left: profile; right: a contribution)

The image on the right side of Fig. 12.1 shows an example of a contribution.
Contributions are publicly visible on both a map and as a list. They can be com-
mented and voted upon by other users. The detailed contents of contributions are
outside the scope of this chapter. In short, contributions belong to three categories:
urban environment (river banks, market square, service requests), transportation in
the city (public and private transportation, parking, biking, including safe areas to
cross streets), and leisure activities (green areas, public spaces, sports and events).
Civil servants responded to those contributions, discussing suggestions with citizens
who uploaded contributions and providing status updates. The servants requested
feedback on upcoming plans or controversial topics themselves, known as missions
in the Tasd app.

This form of communication between a city and its citizens shall not only give
city administration a better understanding of citizens’ wishes and opinions, but also
give citizens the opportunity to become involved in processes and decision-making
regarding plans that affect their life. Participation therefore holds benefits for both
parties. People are more likely to be supportive of the implementation of related
policies, projects as well as collective efforts if they have been involved in the
planning process [19, 35].
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We integrated a series of game elements in the Tdsd prototype with the goal
to cast a wider net of participants as well as increase its usage. We started by
identifying mechanics characteristic for games that served as a pool for designing
the gamified elements in Tdsd. The final selection of game elements was based
on (1) interviews with users of location-based and pervasive games, where we
explored the motivations to engage with such systems [27]; (2) experience reports
of participatory processes from practitioners; (3) review of existing gamified public
participation platforms [40].

A first version of the prototype was evaluated in two user studies, where the
first was an internal test focusing on usability and technical problems [42]. The
second study was designed as a 1-day field trial in which the general concept and
the acceptance of the game elements were evaluated [41]. In the context of that
study, ten participants were instructed to freely walk through a city district and post
about anything they came across and found worth suggesting or reporting to the city
administration (e.g. opportunity to turn an abandoned park into a playground; fix
a broken street lamp) using the application. Participants of this study appreciated
the game elements and reported to have had fun engaging with the system. In
the following paragraphs, we describe the game elements (all caps) integrated in
the final version of Tisd detailing their implementation and the associated game
aesthetics. In order to enhance readability, game elements are capitalized and
aesthetics italicized. Table 12.1 summarizes the game elements incorporated into
the mobile participation platform.

As mentioned, contributions are the core of Tdsd. The danger of being spammed
is omnipresent, particularly when allowing for social interaction (i.e. commenting
other people’s posts). We therefore developed a mechanism that automatically
controls the quantity of input while at the same time taking quality into account:
the LIFETIME element. Upon creation, all contributions start with an initial
LIFETIME, which decreases over time. In-app activities such as commenting
and voting prolong the LIFETIME of a contribution. Without such activities, a

Table 12.1 Summary of game elements included in the Tésé prototype

Element Description Aesthetic

Lifetime Each contribution has a limited lifetime that can be Challenge
prolonged by commenting or voting on it

Points In-app activities (e.g. comments, votes) are Achievement and
rewarded with points competition

Profile Overview of a users’ in-app activities and status Expression

Progress overview Overview of for which in-app activities a user has Progress

been awarded points

Missions In-app tasks relating to a specific topic that can be Challenge
answered by assigning contributions to them

Reputation system Number of stars awarded reflects the prominence Achievement
of content
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contribution dies, meaning they disappear from the system (i.e. the post becomes
invisible to users but is archived in the backend). The LIFETIME element is a form
of challenge with the goal to keep contributions alive over time. The mechanics
behind this aesthetic is further known as time constraint or as subordinate concept
scarcity. Our implementation is based on the assumption that people are more likely
to be interested in and hence interact with contributions that they consider relevant
and ignore those irrelevant.

All in-app interactions earn users POINTS, which are displayed in individual
PROFILES. These POINTS are measured in square meter and symbolize a user’s
area of influence that he or she has gained through active participation. Different
activities earn users a varying amount of POINTS. Posting a contribution for
instance as active and deliberative activity is awarded with more points than express-
ing one’s interest by voting on a comment or contribution. This further reflects
recent arguments rating voting as a “watered-down form of participation” [15],
equal to slacktivism. POINTS are characteristic for achievement systems, where
users are rewarded with either virtual or physical artifacts. Apart from personal
satisfaction of having achieved a certain amount of POINTS or receiving visual
and quantifiable feedback for their participation, POINTS are not connected to a
universal meaning. They do however allow for comparison and competition among
users. This is facilitated through a HIGHSCORE list and a LEADERBOARD, both
displayed in a user’s PROFILE. We decided to include two distinct visualizations
of user-rankings with the aim to (1) engage those who have been active in the
application for a long time and those over-achieving, and (2) encourage those who
have recently joined the platform. New users might not have seen their names on the
HIGHSCORE list, but users ranked above and below their own achievement. They
could still set themselves the goal to overthrow the user ranking directly above him
or her. In this case, the competition between users could turn into mini-challenges.
The PROFILE further contains an overview of a user’s past ACTIVITIES, detailing
when and for what activities he or she has received POINTS. This allows users to
reflect on their PROGRESS (also referred to as progression).

Posting contributions, thereby proposing own ideas is essentially a bottom-up
process, where citizens make use of their democratic rights by starting their own
initiative. The prototype further allowed for top-down initiatives. By creating in-
app tasks (so called MISSIONS), the municipality and urban planners could receive
targeted feedback from citizens. In such missions, the city administration but also
citizens may ask for input on specific topics. For instance, inquiring suggestions
regarding the placement of further bike racks across the city or for suggesting
temporary uses of buildings and urban areas. We argue that these missions represent
challenges when formulated in a way requiring users to provide suggestions or
solutions regarding a particular topic. Missions can be responded to by assigning
contributions to them. We aimed at creating a balanced app, part of which was
enabling citizens to create Missions in the same way public servants did. Findings
from an earlier evaluation showed that users appreciated MISSIONS, as they gave
the application and discussions a certain focus [41].
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The REPUTATION system is a game-related feature that was only introduced
near the end of the trial. Instead of being based on quantity (i.e. number of in-
app activities such as POINTS), this game element reflects the (perceived) quality
of participation/posts. The more valuable the community rates a user’s generated
content (user’s comments and contributions), the more stars this user is awarded.
The REPUTATION level is determined by the total number of votes a user has
received for his or her content. Contributions are richer in content than comments.
Thus votes for contributions are counted double in the computation of a user’s
REPUTATION level. Whenever a user performs an activity her REPUTATION level
is displayed alongside his/her username. The amount of stars (zero to five stars)
indicates the relevance of the content posted by the respective user. As such, it can
be seen as status symbol. Further, a PROGRESS bar in the user PROFILE informs
how many votes a user has yet to receive until receiving another star. In that respect,
the REPUTATION system also implements the game aesthetic achievement.

Social aspects have become common for games and gamification [20]. Yet, it is
still debated among game researchers and also other scholars about whether social
interaction actually qualifies as game element or even belongs to the game context.
Magerkurth et al. note that particularly for pervasive gaming, social interaction is an
important component [28]. Social aspects include social interaction, social influence
and social relationships (i.e. teamwork, fellowship). Although the application did
not allow users to send each other private messages, it still enabled social interaction
through commenting features. Social influence of a user could be dependent on a
user’s REPUTATION level and social relationships be formed through taking part
in discussions (from which collaborations could arise). Following this argument,
we argue that Tdsd was built for social interaction or provides opportunity for
socializing on urban planning topics.

3.3 Overview of Tdsd Usage

From June 2015 to October 2015, 780 people registered with the Tédséd app, which
was free to download from three major app stores (i.e. Apple App Store, Google
Play and Windows Phone Store). We informed the citizens about the existence
of the app as an official communication channel with the municipality and local
newspaper and flyers. As part of the marketing campaign, posters with QR codes
were physically placed at locations that asked questions (MISSIONS) by the city
authorities. With the having been accessible only in the Finnish, Swedish and
Austrian' app stores, in theory only smartphones linked to these app stores could
download the app. This entails that also people not living in Turku (= the trial site)
could interact with Tdséd (e.g. tourists). We had no way of ensuring that the app
was exclusively used by residents of the City of Turku—neither did we want to

nstitutions from these countries formed the consortium of the respective research project.
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exclude temporary visitors to Turku as they might introduce different perspectives.
Unless they filled in the questionnaire, we have no way of knowing where they
were residing. Our sampling method can hence be described as voluntary sampling.
While this self-selection can result in the sample not being representative it does
reflect a real-world scenario of how other e-participation systems acquire their user
base.

According to the in-app survey data, most of the respondents who participated
in the trial were young professionals (20-30: 36%, 31-40: 34%), highly educated
(62% had an academic degree) who were both curious about testing the app as well
as interested in urban planning (see [12]). The gender distribution was balanced even
though men participated slightly more than women (f: 41%; m: 59%). Participants
indicated a relative high interest in politics and a very high interest in urban
planning. A third of the participants stated affinity to games, another 28% reported to
play games often or constantly. More detailed insights on who participated and what
motivated them as well as the influence of attitudes towards politics on participation
are summarized in other papers [2, 12].

We did not use any monetary incentives to compensate for participation. Partic-
ipant data was generated voluntarily by active participants of the app, who agreed
to be part of this study (i.e. accepting a disclaimer in the app). Participation varied
significantly over the 5 months (see Fig. 12.2). The participation pattern exhibits a
long-tail of activity distributed until the end of the trial without changes after the
introduction of the reputation system. As it happens with most digital tools, the vast
majority of registered users were lurkers, people who only read the content without
contributing (cf. [31]).

Participation over time
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Fig. 12.2 Participation reached its peak in June 2015. Overall, most in-app activities were votes
on content
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4 Results

We structure our results around the game aspects components identified in the
Mechanics-Dynamics-Aesthetics model [24]. In the mechanics section, we report on
users’ awareness of integrated game aspects. In the dynamics section, we provide
insights as to how participants interacted with these game aspects. The aesthetics
section describes how participants perceived the influence of the game aspects on
their experience of using the mobile participation platform.

Without specifying specific aspects or elements, we asked participants whether
the inclusion of game elements impacted their motivation (see Table 12.2). The
results show that the game elements did not influence (hence neither increased
nor decreased) participants’ motivation to take part (M>=1.63). About 60% of the
respondents replied that game elements did not affect their motivation at all. Only
seven participants (6%) indicated that the game elements had some or a considerable
amount of impact.

4.1 Mechanics

One question asked participants to state to which extent the possibility to earn points
impacted their motivation to use the mobile participation platform (cf. Table 12.2).
Similar to the overall impact of game elements, collecting points had close to
no influence on motivation for 60% of the respondents. Again, merely four users
(3%) said the points motivated them “much” or “very much” to be active in the
application.

Apart from inquiring about the impacts on people’s motivation, we were further
interested in the awareness and acceptance of individual game elements (cf.
Table 12.5). From interviews during the trial, we had learned that some game
elements had not been noticed as such by participants. We therefore wanted
to investigate how many participants were unaware of some or even all game-
related elements. A post-survey question thus asked on a multivariate scale whether
users were aware of the respective elements and in case they were, whether they
liked them (see Table 12.3). This scale was used for the elements LIFETIME,

Table 12.2 Influence of game aspects on users’ motivation (1 = “not at all”’, 5 = “very much”)
To what extent did the following influence your motivation to use Téasd? M SD
Game elements of the app influenced my motivation 1.63 0.90
Possibility to earn points when using the application 1.66 0.93
Ability to compete with other users for points 1.41 0.75

2In this chapter “M” refers to the mean values of assessed measures.
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Table 12.3 Awareness and acceptance of game elements included (1 = “I did not notice”, 2 =
“I noticed, but did not like”, 3 =*“I noticed, but was indifferent”, 4 = “I noticed and liked”)
Game element 1 2 3 4
Contributions disappeared from the app when their“life” ended 68% | 7% |18% | 7%
Lifetime of contributions increased by voting and commenting on them | 71% | 4% | 11% | 14%
Earning reputation stars when others liked content you created 53% | 7% |24% | 16%
Being able to judge the relevance of content based on reputation stars | 54% 9% | 30% | 7%
Being able to browse own and others’ profiles 48% | 11% | 30% | 11%
Keeping track of one’s progress in the game 62% | 14% | 21% | 2%

REPUTATION SYSTEM, PROFILE and PROGRESS. For the game elements
LIFETIME and REPUTATION SYSTEM, we inquired two aspects. For LIFETIME,
whether users noticed (1) that contributions disappeared from the application when
they had run out of lifetime and (2) the possibility to prolong contributions’ lifetime
by voting or commenting on them. The two aspects of the REPUTATION SYSTEM
asked participants’ awareness regarding (1) earning reputation stars by receiving
votes for their content and (2) judging the relevance of other users’ input based on
their respective reputation level.

Across all four elements, 62% of respondents to the post-survey noted that they
had not taken notice of at least one of the elements. In fact, 36 users indicated that
they had not noticed any of the listed game elements. The most noticed element
(51% of our respondents) was the PROFILE. The element that had been overlooked
by most users was the LIFETIME and to be more concrete, the fact that the lifetime
of contributions could be prolonged by voting or commenting on them. In case
they had been aware of the features/game elements, participants were asked to
state on a three point Likert-scale (1 = “did not like”; 2 = “indifferent”; 3 =
“did like”) whether they had liked the respective feature. The feature rated negative
the most was the PROGRESS information (16%). The game element, which got
the most positive votes was the ability to earn REPUTATION STARS (13%). The
possibility to prolong the LIFETIME of contributions was noticed least among all
game elements (25%). 5% of respondents noticed the LIFETIME but did not like
the element, 10% noticed it but were indifferent and 15% noticed and like it. Hence,
the limited effects of the LIFETIME effect are partially due to the elements’ design,
which should have been more clear.

We further asked those participants who used our gamified participation tool
to rate the appropriateness of including game elements in the domain of citizen
participation. We measured the responses again on a five point Likert scale (1 =
“Not appropriate at all” to 5 = “Very appropriate”). Slightly more than half of the
respondents did not view it appropriate to add game elements to public participation
(M = 2.57, SD = 1.08). 21% of these respondents believed that gamification and
public participation shouldn’t be merged. Only 16% rated gamifying participation
as somewhat appropriate. As few as 4% perceived it as very appropriate. Another
third (32%) reported to be indifferent.
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Table 12.4 Correlations between selected game mechanics and level of participation

Variable 1 Variable 2 r p
Appropriateness Game affinity 0.346* 0.000
Appropriateness Interest in urban planning 0.056 0.697
Appropriateness motivation by game elements 0.468* 0.000
Game affinity motivation by game elements 0.338* 0.000
Activity count Appropriateness —0.601 0.509
Activity count Game affinity 0.058 0.525
Activity count Interest in urban planning —0.265* 0.000
*p < 0.001

In order to investigate how the three aspects (motivation, acceptance and experi-
ence) as well as attitudes are connected and might determine a citizen’s engagement
within a digitally mediated participation process, we calculated correlation indexes
(= r, see Table 12.4). We found a moderate, positive correlation between perceived
appropriateness of gamified participation and game affinity (r(120) = 0.346, p =
0.000) suggesting that those liking games in general were also in favor of adding
game elements to public participation. The latter was not found to hold when
conducting the test with interest in urban planning. While perceived appropriateness
of gamified participation did not associate with liking individual game elements
included in the app, perceived appropriateness did correlate with being motivated
by them, r(121) = 0.468, p = 0.000. Moreover, being affine to games correlates
with being motivated by the included game elements, r(121) = 0.338, p =
0.000. Controversially, neither game affinity nor being motivated by these game
elements did yield in participants liking them. Being able to increase the lifetimes
of contributions is the only exception here, as those motivated by it also liked this
feature r(120) = 0.240, p = 0.000. Summarizing, these findings suggest that
gamefulness in this context can motivate people that have an intrinsic interest in
games to engage in public participation. This group was also found to be in favor of
the concept of gamified participation.

Previous studies found that hedonic aspects drive actual use [21], yet our data
cannot confirm this tendency for game-related attitudes. For instance, the belief
that gamified participation is appropriate did not lead to increased participation
(r(121) = —0.601, p = 0.509). Conversely, interest in urban planning positively
correlated with the level of participation (r(180) = 0.265, p = 0.000). This finding
supports Hamari and Koivisto’s claim that attitudes do not directly affect actual
use but that utilitarian and social aspects have an effect on use intentions through
attitude [21].

We further analyzed whether liking individual game elements led to an increased
participation. Our results show that in this trial, appreciating specific game ele-
ments can lead to increased participation. Liking the mechanic of slowly dying



12 Play It to Plan It? The Impact of Game Elements on Usage of a Urban. . . 219

contributions positively correlated with activity counts’ of participants, #(122) =
0.367, p = 0.000, resulting in more contributions, comments and votes. In contrast,
being aware and liking the opportunity to prolong the lifetime of contributions
merely resulted in more comments, r(120) = 0.255, p = 0.005. This suggests
that implementing a method that controls the quantity of content posted (here the
LIFETIME element), leads to more content being posted. For gaining reputation
stars, we could not find any correlation with the level of participation, r(122) =
0.175, p = 0.054. Yet, being able to judge the relevance of posts based on
reputation stars awarded to users yielded in more comments, r(122) = 0.195, p =
0.032. It remains unclear whether participants commented more because they
wanted to improve their own reputation or whether the fact that the relevance the
community attributed to a specific user increased their motivation to reply to this
user’s posts.

4.2 Dynamics

According to Hunicke et al., dynamics define the player’s behavior and how these
work to create aesthetic experiences [24]. As these dynamics describe how users
react to game elements, third block of questions in the post-survey asked participants
to rate items on a list of statements that applied to their experience of using Tasa.

One common critique of gamification is that users might “game” the application,
that is either manipulate the system or cheat in the game. With regards to
gamification, we argue that there is a difference in manipulating and cheating.
While “manipulating” refers to acts that are motivated by the objective to achieve
something in the non-game context, “cheating” is an approach to progress in the
game. In the context of our gamified application, the LIFETIME of the contributions
can be tampered with. Voting and commenting on relevant contributions in order
to keep them “alive” is an encouraged activity within Tésé, one that is rewarded
with points. Keeping irrelevant or one’s own contributions alive is not encouraged,
particularly if the only motivation is to gain more points. 93% of participants
indicated that they have not actively tried to keep contributions alive, 9% tried to do
so by voting and commenting. These findings serve as indication that the majority
of participants neither tried to manipulate nor cheat the system.

Another point of critique assumes that gamification might increase usage of a
system by only encouraging participation (reach) but not engagement (depth of
participation). In this field study, neither participation nor engagement was directly
rewarded (e.g. no vouchers as compensation). Indirect or emotional rewards such
as feelings of altruism and having a say in how the city is planned, were subject to
the individual participants. Given the lack of incentives for participating, the only
motivations to become an active contributor can be associated with genuine interest
in urban affairs or with voicing one’s opinion, gaining social influence or recognition
within a community and, finally, the fun of playing a game.
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Table 12.5 Participants’ experiences of succeeding in the game while using Tasé

Statement No Yes
I actively tried to keep posts in the application alive 93% | 7%
I tried to keep contributions alive by posting and voting on them 91% | 9%
Sometimes I posted content only in order to succeed in the game 9% | 1%
I tried to get more points by posting content 98% | 2%
I repeatedly checked my points 8% | 2%
I was aware of other users’ points 93% | 7%
I felt a competition between the users 94% | 6%

I attributed more relevance to posts from people with a higher reputation level | 86% | 14%
I felt discouraged by seeing how many points other users had already gained 97% | 3%
Seeing other users’ progress encouraged me to become active as well 95% | 5%

We asked participants if they sometimes posted content only to succeed in the
game (binary scale, see Table 12.5) to find out how prevalent the motivation of
advancing in the game was. With 99% of participants denying having done so, we
are confident that the percentage of people who took part only because of the game,
is vanishingly small. As an inference, we can also claim that participation came from
motivations beyond playing the game. At this point, it is important to remember that
these results are based on self-reported data, meaning that a considerable amount of
participants might have still tried to game the system but did not want to admit in
doing so.

The question as to whether participants tried to gain more points through in-app
activities such as posting content and voting yielded in a 98% negative response
rate. Keeping track of one’s points was an activity that only 2% of the participants
pursued. Although participants seemed disinterested in their own profiles, 7% of all
participants indicated to have been aware of other users’ points.

4.3 Aesthetics

Another block in the post-survey aimed to address the aesthetics of the participation
platform. Aesthetics are brought about by the integrated game elements. In contrast
to game elements which can be “used” by interact with them (e.g. writing contri-
butions to earn points), aesthetics arise when interacting with a gamified system (or
playing a game). They aim to evoke emotional responses in users and players [24].
Table 12.1 lists the aesthetics in Tdsd and matches them with the respective game
elements that brings them about.

We asked participants to what extent the ability to compete with other users for
points had an influence on their overall motivation to participate. Our goal was to
investigate how allowing for and creating competition between participants was in
increasing engagement in public affairs. As with the other measurements, we used a



12 Play It to Plan It? The Impact of Game Elements on Usage of a Urban. . . 221

five point Likert scale (1 = “not at all”’; 5 = “very much”). Responses showed that
competition with fellow users did not affect participants’ motivation at all (M =
1.41, SD = 0.75). 22% said that being able to compete for points only had a minor
impact on their motivation. This shows that participants were not out to compete
with their fellow citizens. In fact, only 9% of the participants felt some kind of
competition between the users.

We further explored whether the achievement system (here points) had a positive
(encouraging) or negative (discouraging) effect on users (see Table 12.5). 97%
participants responded that they did not feel discouraged by seeing how many
points other users had already gained. The same magnitude (95%) disagreed
with the statement that seeing other users’ progress encouraged them to become
active as well. 87% of participants were indifferent to keeping points (e.g. neither
discouraged or encouraged).

We inquired what role the opportunity to interact and exchange ideas with other
users had on engaging in public affairs because we were interested in the effect
of social interaction among participants. For over one third of our participants, the
ability to socially interact with others somewhat impacted their motivation to use
Tisd (M = 2.69, SD = 1.06). Almost half (45%) indicated that social interaction
had little or no influence, whereas for 20% of participants being able to interact with
others did at least impacted their motivation to a great extent.

Apart from direct social interaction (e.g. communication with other participants),
there are also other behaviors and experiences that are evoked by being exposed to
a community (i.e. publicly posting one’s opinion). As participants of Tédsd could
stay completely anonymous by choosing a pseudonym instead of their real names,
the application offers few possibilities to people’s personalities and attitudes. The
REPUTATION SYSTEM was introduced as a way to give participants an indication
of another user’s reputation by summarizing the overall quality of his or her previous
posts (e.g. star level). The idea was that users would attribute more relevance to posts
from users with a higher reputation level and therefore be inclined to also engage in
discussions this user was involved in or initiated him/herself. 14% of the participants
confirmed this tendency (see Table 12.5).

5 Discussion

Based on the results of our case study, we discuss the effectiveness of game elements
in mobile urban planning applications structured around three themes: motivation,
participation, and appropriateness. As our results are based on the evaluation of
a specific mobile application with a distinct selection of game elements, results
should be considered carefully and with this context in mind. Where we deem it
appropriate, we try to generalize aspects beyond the scope of our field trial and
draw conclusions for the design of future participation applications.
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In the Tisd Trial, Game Elements Contributed Little to Motivate Citizen
Participation

Our results show that the game elements we included in our mobile participation
prototype did not succeed in raising participants’ motivation to engage in discus-
sions about urban planning.? Particular elements (e.g. points) supporting competi-
tion do not seem to stimulate engagement in the context of public participation.

Information and feedback are commonly considered very important elements
in applications, particularly so in games. Therefore it is somewhat surprising that
most of those users who had been aware of the progress information (i.e. activities
they had gained points for), had been either indifferent (17%) or did not like this
display (16%). Hardly any of the participants repeatedly checked their score, which
further indicates an indifference to points in general. With almost none of the
participants being interested in gaining points, we conclude that points were not an
effective method for increasing the motivation to participate in our trial. Moreover,
the aesthetic of competition, which can be stimulated by the comparison of points,
seemed to have little impact on the vast majority of users. In fact, only very few
actually felt a competition between users. Even if there had been competition going
on, responses to the post-survey indicate that participants would not have been
influenced by it. This suggests that competition as an aesthetic is rather ineffective
in motivating people to participate in urban planning. A reason for this might
be that democratic principles (e.g. every opinion should carry the same weight)
do not align with mechanics such as competition. On the other hand, being able
to contact fellow citizens is not a strong motivation either. It seems that when
engaging in urban affairs, people are not looking for opportunities to interact or
compare themselves with others. While introducing the point system almost had no
encouraging effect on participants in terms of group dynamics, seeing other users’
progress did not discourage them either. For the vast majority keeping track of users’
success or failure (e.g. in leaderboards or highscore lists) had no impact on their
participation. This leads us to conclude that point systems are at least not harmful in
the context of public participation. Overall, public participation can be described as
an individualistic activity, which is supported by the idea of democratic actions that
should also not be influenced by others.

A finding that mitigates the statements above concerning the effectiveness
of gamification in mobile urban planning applications, is that over 70% of our
participants indicated to be at least somewhat interested in politics (71%) and 94%
in how the city of Turku (trial location) is physically planned. This supports our
argument that our participants were already enough intrinsically motivated and
thus did not need or care for another motivational aspect. The lack of support for
gamification in the trial may be the result of citizens’ perception of urban planning
being a “serious matter” (35% were primarily interested in urban planning).
It appears that for the citizens in our trial, matching the seriousness of urban
planning with the fun of game elements eluded. We had no way of anticipating who

3Here participation refers to activities in the application (i.e. posting contributions or comments).
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the users would be and what they would find interesting. We planed for gamification
as an aid to boost participation. If anything, our findings suggest that when prior
motivation is in place gamifying a participation app (except for lifetime and
reputation) has little effects on participation. The question then becomes: why were
citizens in our trial unresponsive to game elements? Perhaps game aspects are still
a hot topic for researchers that citizens are unknowledgeable about. Furthermore,
gathering points in our trial was not associated with any incentives and merely
showed how active a user was. This lack of meaning of collecting points might
have been the reason for the ineffectiveness of motivating users to engage more.
On the other hand, incentivizing and hence encouraging citizens’ participation for
monetary gain in the context of urban planning might not be very sustainable nor
leading to truthful or thought-through contributions (i.e. gaming the system in the
quest for points).

LIFETIME Increased Participation and REPUTATION Was the Most Mean-
ingful Game Element

Tdsd participants have not realized that contributions can be revived by actively
engaging with the content, commenting and voting. We interviewed participants
half-way through the trial, and they seemed confused and surprised when asked
about the lifetime feature. They did not seem to know what (game element) we
were referring to. From these discussion, we also learned that some participants
(who had taken note of the specific design of the contribution icons) mistook these
icons as loading bars, signaling that the data for that particular contribution was still
being loaded. Only when we showed them the interface element and explained its
purpose, did they understand and noted that this mechanic was actually a good idea
to avoid irrelevant content and spam. Contrary to these opinions, results from the
post-survey suggest that even if they did notice the lifetime feature, only a few
users (5) indicated that they liked both aspects of the lifetime element, namely
contributions disappearing as well as the possibility to prolong lifetime with in-app
activities.

The lifetime mechanic, albeit overlooked by most, was the most effective in terms
of increasing participation. Those participants who liked the lifetime mechanic
contributed more than those who indicated that they have not noticed nor liked this
element. This result shows that the lifetime mechanic can be a powerful tool both
for auto-regulating the content of the application and also encouraging participation.
In addition, it shows that this game element should have been explained in more
detail (e.g. make the design more explicit). Based on our findings, we argue that
lifetime—or in broader terms scarcity—is an element that can potentially promote
citizen engagement.

In contrast to the other gaming elements, the reputation system was introduced
rather late in the trial (1 month before end) and therefore participants had less time to
grow accustomed with the feature. Nevertheless, the reputation system was the third
most noticed element in the application. In light of the late deployment, its positive
ranking by 12% of participants is remarkable. Furthermore, 12% of the participants
indicated to have responded to particular posts because of the reputation system,
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making reputation—or in broader terms social status—by far the most effective
game element.

Compared to other gaming elements, the profile received good ratings from
participants. In contrast to the reputation system, the high rating of the profile stems
from many users being indifferent about the profile. The profile mainly provided
information about a user’s game progress (number of contributions and comments
posted, points gained) but no personal information. As such it would appeal to those
participants affine to competition or curious about other users’ activities and let
those inspire their level of participation. Our conclusion is supported by the fact that
social interaction was not an important aspect of the application.

In summary, our findings illustrate that presenting users with an opportunity to
see the achievements of other users can be an effective aspect in the quest to entice
people to become active as well. It is noteworthy that this interest in others’ progress
is not induced from a competitive mindset, but more to orient oneself around others,
their ideas and maybe also to find one’s place in a community. In this respect,
our conclusions reflect previous results noting that people do not want to directly
compete in the context of doing good deeds [36]. According to our results, the same
holds true for public participation in urban planning applications.

Albeit Skeptical, People Are Not Adverse Towards Imbuing Public Participa-
tion with Game Elements

Concerning the perceived appropriateness of using game elements in the context
of public participation, participants were divided. Most saw the integration of
game aspects as neutral; others had a more critical stand. In the context of public
participation, reward-based gamification might not be a viable choice as participants
ignored earning points and were not interested in competing with fellow citizens.
Whenever game elements provided added value in relation to their engagement
(e.g. relevance of other posts, star level and increased lifetime), participants were in
favor of those elements. Our findings further showed that none of the elements was
distinctly disliked by participants. Instead the vast majority was indifferent to them.
These results (liking/disliking of game elements) are obviously overshadowed by
the vast majority of post-survey respondents not having been aware of the respective
elements.

Overall, our findings concerning the appropriateness of applying gamification in
urban planning context suggest the existence of at least three user groups: (1) one
that disapproves of the use of game elements, (2) one that is indifferent to them
and (3) one that values them in retrospect for facilitating their own participation.
With slightly more than half of the participants believing the inclusion of game
elements in urban planning apps to be inappropriate, we believe that gamification
in this context does alienate a large user group. A practical implication of this
finding would be that using gamification should only be the last resort in trying to
increase participation. Moreover, if applied, the choice of game elements and how
they are integrated needs to be considered very carefully. One suggestion could be
to let users decide whether they want to augment their participation with a gameful
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experience as advised by self-determination theory: providing users autonomy of
their actions and activities in an application will have a positive effect on their
intrinsic motivation [6].

6 Limitations

One limitation of this research ties in with the self-reported data from users who
responded to the post-trial survey (120; i.e. 15% of the 800 total users). While these
respondents reflect quite closely the application’s population in terms of activity
and demographics, the representativeness of our users is skewed when compared
to the population of Turku overall. Tésé attracted young professionals with high
educational attainment (see [12]). Given these findings, we caution when attempting
to generalize our findings. Even with such a sample, we position ourself at the top-
end of mainstream HCI research who test technologies with under 50 participants.

Another factor that limits our findings is the fact that we did not explicitly inform
Tdsd users of the existence of game elements and therefore did not follow the
example of commercial apps. It could be argued that especially for applications
that aim to engage users in democratic processes and activities (“democracy apps”),
the design should be more transparent and inform citizens about the concepts used
in the application itself (e.g. gamification to boost motivation). We did not actively
encourage competition between users (i.e. rewarding points) in an attempt to not
alienate those not in favor of games. Our results taught us that gamification might
indeed have supported the recruiting/onboarding phase. The question of whether
points without explicit competition or incentives motivate participation and activity
within apps is something we encourage gaming experts to explore further.

We deliberately chose to not conduct a more experimental design, meaning to
create two different versions of the application—one with and one without gaming
elements. In this research project, given constraints of time and uncertainty about
who would use the app, we opted for a single application design. Reasons further
included that we wanted to avoid confusing and displeasing citizens by giving
away two apps. We feared that we would need to explain this setup and why as
well as how we chose who received what versions. In our opinion, employing two
different methods for voicing one’s opinion would go against democratic principles.
Moreover, our reasoning included a quite practical fact. As the apps were free to
download from the app stores, it would have been difficult for us researchers to
control who downloaded what version.

7 Conclusion

We presented results from the Tdsd field trial, in which a mobile participation
prototype including a selection of game elements was tested by both citizens
and authorities in Turku, Finland over 5 months. We investigated the effects



226 S.-K. Thiel and T. Erti6

specific game elements can have on participation when incorporated into mobile
urban planning applications by inquiring participants’ awareness, acceptance and
experiences regarding their use of the Tasd app.

In contrast to previous work on gamification, which has primarily focused
on evaluating the acceptance of gamification in general in various domains, the
objective of this research was to get insights into which game elements have what
kind of impact on users’ motivation and hence likelihood to engage with a system.
In the context of e-participation, earlier work has mostly concentrated on the design
of full-fledged games rather than applying gamification or analyzing the impact of
specific elements.

The main result found is that the positive impact of game elements in this case
study was very limited. Merely those affine to games reported to be motivated by
game elements as well as approved of the concept of gamified participation. Rating
gamified participation as appropriate also correlated with being motivated by game
elements. However, the majority, which was highly genuinely interested in urban
topics and might not need further reasons to engage, was not motivated by the
included game aspects. As such, they were also not particularly responsive to nor
interested in game elements.

Participants were not looking for opportunities to socially interact with fellow
citizens or competing with them, but rather just wanted to voice their opinion.
Applying gamification to public participation is a tight-rope walk, as it seems to only
reach and be effective for a specific group: those interested in games. Yet, even this
group does not approve of all game elements. On the other hand, those unmotivated
by game elements do not approve of the concept of gamified participation. While
we would not argue that our findings draw the entire gamification approach
into question, we recommend to integrate game aspects in such a way that the
engagement itself is supported. For instance, we found that when game aspects
provide added value to their political engagement, people welcomed these elements
and led to increased participation. This was the case for the lifetime elements and
the reputation system as it allowed users to rate the relevance and the quality
of contributions. Future studies should investigate how and why people notice or
neglect gaming elements in participation processes and whether our results would
have been different for other game elements. From a methodological perspective,
we found that the MDA framework provided a good model to describe different
aspects in user experience with gamified applications.

This research contributes to gamification research as it advances insights on how
specific game elements can affect people’s behaviors and motivations in different
contexts. Additionally, we contribute to e-participation engagement as it provides
useful insights about what strategies might be effective to increase the level of
participation.
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Chapter 13

Usability Evaluation of the Mobile Application
of Centralized Hospital Appointment System
(CHAS)

Buket Taskin, Hiisna irem Coskun, and Hakan Tiiziin

Abstract The aim of this study is to evaluate the usability of the mobile application
of Centralized Hospital Appointment System (CHAS) developed by the Ministry of
Health in 2012, as part of e-government efforts in Turkey. A study group was formed
consisting of 16 people, 8 females and 8 males between the ages of 18 and 55, and
selected for their CHAS experience. Qualitative and quantitative methods were used
as part of a mixed research design. Qualitative data sources for the study consisted of
observation notes taken while performing authentic tasks that were selected through
field research, notes generated by the think-aloud method and meeting notes taken
after the process. Quantitative data were collected with a performance evaluation
form and questionnaire. Researchers analyzed the data using SPSS 21 program
for the quantitative data, and using Microsoft Word and Excel for the qualitative
data derived from the participant group. Descriptive analysis, nonparametric chi-
square test (single sample with two variables) and Kruskal-Wallis H Tests were
used for the quantitative analysis of the data. Moreover, a content analysis method
was used for the qualitative analysis of the data. Results of the data analysis
indicated that participants of both male and younger groups performed better than
others, which was significantly distinctive and matched other literature related to
the usability of technology in the many tasks performed by the application. In
addition, participants who had experience of using touch-screen devices and were of
higher educational status were found to be statistically significantly more successful
than other participants. Findings derived from the study indicate that the general
specifications and interface of the CHAS mobile application are beneficial and
necessary for accessing the medical services. Conclusions also suggest that the
application would be easier and more effective to use after the suggested revisions
have been made.
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1 Introduction

Information and Communication Technologies (ICTs) have been widely used for
many domains such as government, health, and some others [1]. Governments take
advantage of ICTs to complete the e-government strategies in order to provide better
service for the citizens and to eliminate existing bureaucracy, therefore achieving
significant economic and operational efficiencies [2]. The Internet, delivering
information and enabling online transactions, has been a convenient and cost-
saving channel for governments. E-government systems can help with planning the
government departments and harness the right technology and networks that are
critical in facilitating agile, secure, reliable, and compliant Information Management
Systems [1]. Different e-government services, which are used on various platforms,
have emerged in parallel to the e-government efforts.

With the rapid developments in ICTs, new types of technological devices emerge
and make our lives easier. Mobile devices can be regarded as the most important
ones among these. Mobile devices accompany users in different environments
all day long. Unlike desktop devices, mobile devices are very light and can be
carried by users. Cultural environments in which users live and life’s necessities
shape the use of mobile devices [3]. The first devices that come to mind when we
speak of mobile devices are smartphones, tablets, laptops, and palmtop computers.
Smartphones, owned by almost everybody in every section of modern society,
are the indicators of the improvement in the mobile market. Although they were
regarded as great innovations a couple of years ago [4], smartphones became a
necessity for many people and gained an important place in their daily lives since
they provide freedom, enable one to access information and provide immediate
feedback for communication. The fact that these devices, which make it possible to
access information anytime and anywhere, are continually developing new features
is inevitable [5].

The most recent evolution of cellphones is that they can be accessed and used
easily to suit the needs of a person through the applications developed on these
platforms. Human-Computer Interaction examines the relationship between humans
and machines. Studies conducted to examine the usability of mobile applications
in Human-Computer Interaction increased in number as mobile devices were
developed, and many new applications emerged. New competition arises with
these technological innovations and various companies launch mobile devices with
various specifications. While these specifications include various screen sizes,
resolutions, and operating systems, a more important factor is the usability of the
mobile technology [6]. Among the characteristics that are related to usability are:
adapting to the mobile devices, the ability to continue using them, the elimination
of hardware and software problems, and enabling user interaction [7].
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It is now possible to perform daily routines, such as shopping or making
reservations at any time and from anywhere, with the latest mobile devices and
infrastructure. A user can access many services with his/her mobile device from
wherever he or she is. Usage rates for mobile technologies in the healthcare industry
have increased in recent years and applications have been enhanced in terms of
usability and popularity [8, 9]. For example, Apple had 13,000 mobile applications
related to healthcare in 2012 [10]. Improving health services in Turkey and the world
is gaining importance, and significant studies related to health practices based on
technology are being conducted [11].

In this context, the Ministry of Health of the Republic of Turkey took the
first steps of e-government towards a Centralized Hospital Appointment System
(CHAS), bringing medical institutions and citizens together under the ‘“Health
Transformation Program” in 2009, to present citizens with the opportunities that
time and technology allow. Following the pilot studies in 2012, patients were pro-
vided with the opportunity to choose a doctor from second- or third-grade medical
institutions using the ALO 182 call center, the web site, and the mobile application
[12]. With this system available to all citizens, patients could make appointments
for any time at any hospital in accordance with their healthcare needs, the working
hours of the doctors, and their workload.

Studies highlighted that mobile applications used in the healthcare industry have
certain limitations and need to be developed in terms of their interaction [13]. In this
context, this study aims to analyze the usability of the CHAS mobile application—
where the target audience is any citizen—in terms of the authentic tasks assigned
to the participants. After performing these tasks, participants highlighted the issues
affecting its usability and made suggestions for solutions to these issues. Figures
13.1 and 13.2 show user interface of the CHAS mobile application.

Fig. 13.1 Main screen
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1.1 Usability

Usability has various definitions in academic and commercial studies [14]. These
definitions include the following:

Target audience’s ability to use the system effectively and easily after being
supported or trained to perform certain tasks [14],

The ability the user shows in helping him or her perform a task using a tool in an
environment,

Usability is an indicator of how well technology has been adapted in the
applications [15].

What these definitions have in common is related to how easily people will adapt

to the technology [6]. Usability tests are conducted with the think-aloud method
and this method is based on the studies of Ericsson and Simon [16]. Process of
conducting the usability test is as follows:

Tasks are set,

Tasks are assigned to the users in a task environment—specified as a laboratory
or field study—and the participants are asked to think aloud while exploring the
application interface,

Information necessary for usability is collected as the participants think naturally
(aloud). The researcher can either record these or take notes [16].

The usability tests are typically aimed at observing the users while they are using

the software, or hardware, and detecting any problems arising as a result of the
interactions, thereby indicating the areas to be improved [17]. The usability test
method is based on evaluating the ease of use by observing the users perform certain
tasks.
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1.2 Research Methods for the Usability Test
of Mobile Applications

Two methods (field and laboratory experiments conducted in accordance with the
targets and usability) are used in researching mobile applications, and these methods
have their positive and negative aspects [18]. A field study with selected, authentic
tasks was conducted to obtain results relating to the daily use of the application in
real life.

1.2.1 Laboratory Experiments

Laboratory experiments in usability test environments can be easily performed,
because there are few elements that can distract the participants. The participants
feel comfortable, and they can be easily employed by the researcher. Factors such as
noise, interference, or actions that can affect the performance of the researchers and
participants are not present in these environments [19]. If the participants are aware
that they are in a foreign environment and being tested, they may be negatively
affected, and that may give rise to outcomes that affect the results [18].

1.2.2 Field Experiments

Field experiments are the research methods based on the experiences of the
participants in authentic environments and are considered to be more reliable
than experiments in the laboratory environment, yielding more realistic results.
The challenge in this method is that external factors cannot be strictly controlled.
If the application is created in the usual environment of the participant, the risk
of distracting factors, such as noise or interference, is high. These factors were
eliminated as much as possible in this study. Authentic environmental conditions
were protected, and issues such as noise, light, or Internet connections that could
jeopardize the validity of the study were largely controlled by the precautions taken.
Spare mobile devices with Internet connection were present in case of any hardware
or connection issues that might have arisen during the process. The direction
followed in this study is summarized by the flow diagram in Fig. 13.3, which was
put forward in [18].

As this study is related to authentic usability, it was conducted as a field
study. Modern and traditional tools were used for data collection, such as think-
aloud, observational, and questionnaire methods [20]. Reviewing the literature
for improving applications related to health, evaluating users’ comments and
conducting pilot implementations and usability studies are considered important
[21]. When evaluated for their usability, mobile applications’ specifications, such
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Mobile Applications

Identifying Research Questions and Objectives

N Is it related . Y
to usability

Laboratory Studies : Field Studies
in a real
context?
Emulators Mobile Devices Mobile Devices
Selecting the Learnable, memorable,
Usability Option effective, error, satisfaction etc.

Determining the measurement tool
considering the selected specifications

Traditional approach: logs, New data collection methods:
verbal protocols, thinking aloud, multiple
questionnaire, observation etc. interview, web diaries etc.

Fig. 13.3 A framework for designing and applying the usability test in mobile applications
(adopted from [18])

as enabling users to integrate into the system, its functionality, its guidance,
quality of information, interface specifications, and graphics quality should all be
considered [22].

2 Literature Review

Even though studies related to usability are conducted in the design and develop-
ment stages, they are often used for improving completed applications. Developing
e-government applications need more usability studies for their improvement, valid-
ity, and reliability. Karahoca [23] researched the usability of a mobile emergency
service application developed by them to access the patient records of a hospital
in a fast, accurate, and efficient way on tablets [23]. Researchers were provided
with feedback from nurses and doctors while they were designing the application
and they completed their study in two stages. Various tasks related to certain
scenarios were assigned to six nurses and four doctors. Times spent performing
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these tasks were recorded. Moreover, a motivation questionnaire was developed by
the researchers, which was used to support the data. As a result of the review, it
was found that those who had a high motivation used the interface on a tablet PC
effectively. It was also realized that buttons and font sizes should be changed as a
result of the usability test.

In another study conducted by Vélez [24], the usability of an application
developed to find a solution to the issue of accessing the services in rural areas
of Ghana was researched. With the usability tests performed for the application,
called mClinic, various goals, such as making it easier for nurse midwives to access
the information and reduce the workload in reporting were set, and these goals were
set in accordance with a needs analysis. The data in the usability analysis were
collected through participant observation, contextual questioning, and interviewing
methods. With the data, the application was evaluated with heuristic evaluation,
field experiment, and usability questionnaires in the second development stage. As a
result of this study, issues in selecting the hardware were detected with the heuristic
evaluation. In addition, usability questionnaires indicated that nurse midwives found
the application easy to use, but their self-efficacy in using the technology was
low [24].

In the study conducted by Hashim [25], a questionnaire related to the usability
of a mobile learning application was taken by 66 university students and 12 of
them were investigated with participant observation. A significant relationship was
found between the usability questionnaire’s sub-sections on topics of consistency,
flexibility, learnability, least action and most memory load—and participant obser-
vation. The usability test was used in this study to evaluate an application previously
developed [25].

A prototype edition and usability tests conducted in both an experimental
environment and on site were used for improving the myMytileneCity mobile
application, an electronic tourist guide. Twenty participants taking part in the
experimental environment test—conducted with emulators—were asked to perform
the tasks set before them. These participants used the mobile application with
authentic devices in a field test. Following these tests, participants were interviewed
and their opinions were noted. Many improvement suggestions were made at the
end of the tests, and participant satisfaction was found to be high [26]. The literature
review indicates that applications were improved in accordance with the results and
suggestions from the usability tests.

3 Method

A usability field study and mixed research design was conducted in which quantita-
tive and qualitative data collection methods were used together. Details follow.
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Table 13.1 Age and gender distributions of the participants
18-25 years old | 26-35 years old | 3645 years old | Over 45 years old | Total

Female |2 2 2 2 8
Male 2 2 2 2 8
Total 4 4 4 4 16

3.1 Participants

Participants were selected by considering age criteria, gender, and CHAS experi-
ence. Those who have used the CHAS mobile application before were not included
in the study. Characteristics of the participants are shown in Table 13.1.

3.2 Data Collection Tools

To collect data for the study, notes were taken while the participants performed their
tasks and thought out aloud. This was combined with observational and interview
notes, questionnaire results, and evaluation forms (filled in by the researchers)
displaying how the participants performed their tasks.

3.3 Data Collection Process

First, users were asked whether they had used CHAS on a mobile platform before.
The purpose of the study was explained by the researchers and the participants
were asked to fill in the questionnaire containing demographic information. The
participants were asked to perform the selected tasks with their smartphones or any
other mobile device (if available). If they did not have their smartphones, they were
asked to perform them with the mobile devices provided by the researchers. The
tasks the participants were asked to perform are listed in Table 13.2.

While the tasks were being performed, researchers helped the participants when
needed. Task completion rates were specified by considering how the participants
perform the tasks with the support from the researchers. Moreover, participants’
start and finish times were recorded with completed durations measured in seconds.

4 Data Analysis and Findings

With the codes determined by the researchers, analysis of the data were completed
using the SPSS 21 program for the quantitative data and using Microsoft Word
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Table 13.2 Tasks participants were asked to perform in the study

Tasks

1. Download and install the Centralized Hospital Appointment System software on the
mobile device

2. Log into the system

3. Make an appointment for the city, county, hospital, clinic, polyclinic, and the doctor
indicated by the researchers

4. Cancel the appointment
5. Change your e-mail in the system
6. Change your password in the system

Table 13.3 Demographic variable distribution of the participant group

Educational | Computer | Experience of using | Experience of using

Gender | Age | status literacy touch-screen device | CHAS
Mean | 1.50 2.50 |2.13 2.13 2.19 3.31
Min. | 1.00 1.00 | 1.00 1.00 1.00 1.00
Max. |2.00 4.00 |4.00 3.00 3.00 4.00

and Excel for the qualitative data derived from the participating group. Descriptive
analysis, nonparametric chi-square test (single sample and two variables) and
Kruskal-Wallis H Tests were used for the quantitative analysis of the data.

4.1 Quantitative Data Analysis

Descriptive statistics, nonparametric chi-square test, and Kruskal-Wallis H Tests (as
the study group was lower than 30) were used for the analysis of the quantitative
data in this study [27].

4.1.1 Demographic Data Analysis

In this study, demographic data were collected for the participants relating to their
gender, age, educational status, computer literacy, experience of using a touch-
screen device, and CHAS. The demographic variable distribution of the participant
group consisting of 16 people is shown in Table 13.3.

4.1.2 Analysis of Participant Evaluation Data

How the participant group was made up in terms of the demographic data is
explained in Table 13.4 with frequency and percentage values.
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Table 13.4 Participant group’s demographic distribution by frequency and percentage

Demographic
variables Frequency | Percentage
Gender Female 8 50.0
Male 8 50.0
Age 18-25 years old 4 25.0
26-35 years old 4 25.0
3645 years old 4 25.0
Over 45 years old 4 25.0
Educational status High school 7 43.8
Associate degree 1 6.3
Bachelor’s degree 7 43.8
Master’s degree 1 6.3
Computer literacy Low 4 25.0
Medium 6 37.5
High 6 375
Experience of using | Low 3 18.8
touch-screen device
Medium 7 43.8
High 6 375
Experience of using | I do not have a membership 2 12.5
CHAS
I have just heard/seen 2 12.5
I have a membership but I have not used it yet | 1 6.3
I have only used ALO 182 line 11 68.8
Table 13.5 Participant groups’ system evaluation
Interface Frequency of getting lost Ease of use Usability level
Mean 3.88 2.44 2.69 4.13
Minimum 2.00 1.00 1.00 2.00
Maximum 5.00 5.00 5.00 5.00

Once having collected the study data and completed the tasks, participants were
asked to evaluate the CHAS interface, frequency of getting lost, ease of use, and
usability levels. Evaluation data were collected as five-point Likert items. Mean,
minimum, and maximum values from the participants’ evaluations are presented
in Table 13.5.

4.1.3 Results of the Single Sample Chi-Square Analysis

Results of the analyses and participant group’s system evaluation scores (interface,
frequency of getting lost, ease of use and usability level) indicated that no significant
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Table 13.6 Chi-square analysis results related to the task completion degrees of the participant
group

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6
Chi-square 10.88 2.38 0.88 7.50 7.63 6.13
sd 4 2 2 3 2 2
p 0.028 0.305 0.646 0.058 0.022 0.047
Table7 13'Z Cl;anges lint' Group | N |Meanrank |Total rank |U p
group’s rates of completing
Task 2 (gender) Female |8 |5.88 47.00 11.00 | 0.016
Male 8 |[11.13 89.00

difference was found. Considering the task completion degrees, the results of the
chi-square analysis are presented in Table 13.6.

The participant group showed a significant difference within itself in terms
of the score distribution of Tasks 1, 5 and 6. The significant difference in Task
1 and Task 6 indicated task completion. However, the difference in Task 5
indicates non-completion of the task. In other words, the participant group was
significantly successful in downloading and installing the application, and changing
their password. The group was unsuccessful in changing their e-mail in the system.
The fact that the e-mail section was optional in the signing up process and that many
users only provided the obligatory information are considered to be the reasons for
this failure.

4.1.4 Results of Bivariate Chi-Square Analysis

The chi-square analysis of the distribution (by gender) of the participants’ task
scores indicated that there was a significant difference in Task 2 scores: X> (sd = 2,
n = 16) = 7.33 (p < 0.05), p = 0.016. Table 13.7 shows that this difference favors
the males.

According to the results of chi-square test—performed to study the relationship
between CHAS experiences of the participant group and the task scores—a signifi-
cant relationship was found between Task 5 completion rates and system experience.
For X2, it was found that the significant difference (sd = 6, n = 16) = 16.73
(p <0.05), p = 0.010 arose from the fact that the majority of those who used ALO
182 line could not complete the task. A comparison between the user evaluation
rates and task scores revealed a relationship between the interface evaluation and
Task 6 scores. Users who evaluated the interface positively had higher scores in
Task 6: X2 (sd = 6, n = 16) = 13.93 (p = 0.030 < 0.05). It was also found that
users who evaluated the application’s ease of use negatively had higher scores in
Task 5: X? (sd = 8,n = 16) = 16.40 (p = 0.037 < 0.05).
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Table 13.8 Changes in the
completion rates of Task 1
(by age)

Group n |Meanrank |sd | X? p
18-25 years old 4 11250 3 18.103 |0.044
26-35 years old 4 |10.00
36—45 years old 4 1750
Over 45 yearsold |4 |4.00

Table 13.9 Changes in the
completion rates of Task 5
(by age)

Group n |Meanrank |sd |X? p
18-25 yearsold |4 | 11.88 3 8.795 0.032
26-35 years old 4 11113
3645 years old 4 15.50
Over 45 yearsold |4 |5.50

Table 13.10 Changes in the

: ‘ Group n |Meanrank |Sd | X? p
g"(r;;’f;e‘;“ durations of Task 1825 yearsold |4 | 1125 3850 |0.037
26-35yearsold |4 |11.75
3645 years old 4 1550
Over 45 yearsold |4 | 5.50

4.1.5 Results of Kruskal-Wallis H Test Analysis

The task performance of the demographic variables (excluding gender) and their
relationship was analyzed with the Kruskal-Wallis H test. A significant relationship
was found between the age variable and completion rate of the performance of Tasks
1 and 5 (completion rate and duration). Changes in the completion rates of Task 1
(by age) are presented in Table 13.8 (p = 0.044 < 0.05). Younger participants were
found to be more successful in downloading and installing the application.

Changes in the completion rates of Task 5 (by age) are presented in Table 13.9
(p = 0.032 < 0.05). Younger participants were found to be more successful in
changing their e-mail in the system.

Changes in the completion durations of Task 6 (by age) are presented in
Table 13.10 (p = 0.037 < 0.05). Younger participants were found to be faster in
changing their password in the system.

Mean changes in task scores (by age) were found to be at the limit of significance,
favoring the younger users (p = 0.053). Changes (by age groups) in the mean scores
obtained from all the tasks to be performed on the mobile application and the greater
success of the younger age groups were some of the expected findings. A significant
relationship was found between the educational status variable and the completion
rates of Task 2 and Task 3. As the education level got higher, completion rates of
Task 2 and Task 3 were found to get higher. Changes in the completion rates of Task
2 (by educational status variable) are presented in Table 13.11 (p = 0.023 < 0.05)
with users becoming more successful in logging in to the system as their educational
status got higher.
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Table 13.11 Changes in the

: Group n |Meanrank |sd | X? p
completion rates of Task 2 Hieh school 7 550 3 19523 10023
(by educational status 1gh schoo : : :
variable) Associate degree |1 |3.00

Bachelor’s degree |7 | 11.71

Master’s degree 1 112.50
Table 1?3.12 Changes in the Group n | Mean rank | sd | X2 P
completion rates of Task 3 Hieh school 7 557 3 18326 10,040
(by educational status 1gh schoo : : :
variable) Associate degree | 1 | 4.00

Bachelor’s degree |7 |11.29

Master’s degree 1 | 14.00
Tablel 1.3.13 Char;g;s Ln 1the Group n | Mean rank | sd | X2 P
completion rates of Tas
(by experience of Low. 3 1350 2 6.861 |0.032
touch-screen device use) Medium |7 |8.00

High 6 | 11.58

Tablel 1t'3'14 tChar;g%e s anthe Group n | Meanrank |sd | X? P
completion rates of Tas
(by experience of Low' 3 1433 3 18326 |0.040
touch-screen device use Medium |7 |7.64
variable) High 6 | 11.58

Changes in the completion rates of Task 3 (by educational status variable) are
presented in Table 13.12 (p = 0.040 < 0.05). A rise in educational status also
increased the rate of success in making an appointment.

Task 1 and Task 2 completion rates and the mean task scores were found
to change in accordance with the experience in the use of touch-screen devices.
Changes in the completion rates of Task 1 (with the experience in the use of touch-
screen devices) are presented in Table 13.13 (p = 0.032 < 0.05). Those who have
more experience of using touch-screen devices are more successful in downloading
the application.

Changes in the completion rates of Task 2 (by experience of touch-screen device
use variable) are presented in Table 13.14 (p = 0.040 < 0.05). Those who have more
experience of using touch-screen devices are more successful in logging in to the
system.

Changes in the mean task completion scores (by experience of touch-screen
device use variable) are presented in Table 13.15 (p = 0.027 < 0.05). This result
indicates that being experienced in using touch-screen devices is an effective factor
for the completion rates of all tasks and a factor boosting success.

No significant difference (in terms of task completion scores) was found between
computer literacy level and task performance.
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Table 13.15 Changes in the Mean rank | sd | X2 P

. Group n
mean task completion scores
(by experience of Low 3 1433 2 7217 |0.027
touch-screen device use) Medium |7 |[6.93
High |6 1242

Table 13.16 Analysis of the participant group’s system evaluation.

Questions Subjects Frequency
Most beneficial specifications Speed 7

Being a mobile application 2

No necessity to talk with someone 3

No necessity to wait like in ALO 182 line |2
Least beneficial specifications Other identification info can be obtained | 7

from e-government with the id no

Asking landline number 2
Specifications that can be added to | Detailed info about the doctors (résumé, 5

make the application more useful workload etc.)

Automatically filling the location info by | 2
location detection

Searching all doctors of a certain 1
department in all hospitals

Improvements to the interface to Using different and vivid colors 3

make the application more

satisfying
Bigger fonts and buttons 5
Birth date selection section should be
changed

General suggestions and comments | It is beneficial from all aspects but only 3
young people can use it
Deficiencies in directing the user 5
Crashing issues in certain sections 5
(especially in selecting the county) should
be solved

4.2 Qualitative Data Analysis

The observational, interview-based, and think-aloud notes collected qualitatively
were analyzed using Microsoft Word and Excel in accordance with the codes
specified by the researchers [28]. The participant group was asked to answer
open-ended questions and evaluate the system. Evaluations were categorized in
accordance with the subject titles in Table 13.16 and the frequency of subjects
mentioned.

In the data collection stage of the study, participants were asked to think aloud
while performing their tasks and participants were observed by the researchers.
According to the observation and think-aloud notes and analysis results, the issues
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Table 13.17 Analysis of think-aloud and observational notes

Issues Frequency | Details
Connection issue 4
Touch-screen issue 3
Getting lost 8 Guidance deficiencies (5)
Unnecessary specifications 15 Landline (5)
e-mail (6)
Specifications that should be 5 Other identification to be obtained
added from e-gov with id no (2)

Detailed info about the doctors (2)

Warning about how many characters a
password must have (1)

Usability (+) 1 Listing the hospitals

Usability (—) 39 Crashing issues in county selection
section
Entering the date of birth (10)

Ease of use/understanding (+) 2 Selection in accordance with the
appropriate criteria

Ease of use/understanding (—) 33 Appointment cancellation (8)

Downloading mobile application (7)
Guidance deficiencies (5)

Interface (+) 2

Interface (—) 12 Entering the date of birth (6)
Appointment cancellation (5)

in Table 13.17 were found to be mentioned frequently. Issues presented in the table
were selected in accordance with the general observations of the researchers and the
+ and — symbols were used to indicate the positive and negative statements. The
frequency of mentioning the issue details was presented in the details section in the
parenthesis.

5 Results

The usability of the CHAS mobile application developed by the Turkish Ministry
of Health was tested by the participants in specific gender and age groups. Issues
were detected in the application interface and its operation when critical tasks
were performed, and suggestions to improve the usability of the application were
provided by the participants.

Findings indicated that the majority of the participants used the ALO 182
appointment service. The results of the visual interface evaluation indicated that
the majority of the participants were satisfied with the application. While using the
application and examining the frequency of getting lost, it was found that partic-
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ipants had getting lost issues occasionally. It was concluded that the participants
rated the system’s ease of use as medium-level. In terms of usability, the majority
of the participants stated that they found the CHAS mobile application easy to use.

Findings proved that the participants who got high scores in evaluating the
interface also had high scores in changing the password. Participants whose
educational statuses were high did not have any difficulties in logging in and making
an appointment. It was found that users who had previous experience of touch-
screen devices used the application easily and their rates of completing the tasks
were high.

Task completion rates for the male participants were found to be higher than
those of the female participants. Results of this study correspond to similar studies
in this field. In the usability study of Sonderegger and Sauer [29], females had
slightly more difficulties than males in completing the tasks and higher mistake
rates [29]. The difference in inclination (to use technology) between the females and
males favors the male participants, which is in line with the findings of Venkatesh
and Morris [30]. In terms of the age groups, younger participants had higher rates
of completing the tasks. Results related to the gender and age group variables
correspond to the general inclination of the field.

Younger users demonstrated better performance in the web usability test [31].
The fact that younger participants had higher figures in task completion rates is
thought to result from their exposure to technology at an early age, as stated by
Morris and Venkatesh [32]. One of the interesting results of the study is that the
participants’ computer literacy level did not affect their task performance, contrary
to similar studies [11] in which the participants who had higher computer literacy
completed the tasks in a shorter time period.

6 Suggestions and Recommendations

Improvements made by considering the suggestions provided by participants will
help users access the healthcare services easily. Following the improvements, new
usability studies may be conducted using different methods with bigger participant
groups.

Participants stated that they found it helpful using CHAS via a mobile applica-
tion. However, they indicated that it was unnecessary for the system to ask too much
personal information. Some participants stated that certain personal data could be
obtained from the e-government system. Moreover, some participants emphasized
that detailed information about the doctors should be added to make the application
more efficient.

Automatic location entry using location detection technology is among the
suggestions made by participants. Sections that challenged the participants most
were signing up, putting in the date of birth, date of appointment, and appointment
cancellation. Some participants had to log in a couple of times in this section.
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Some participants stated that the application has deficiencies in guiding the users.
Suggestions have been made for the signing up and information entry sections in
general.

The fact that the application fails and displays a white screen without responding
to the participant interactions in the county selection section highlights the necessity
to improve its performance. Some users thought vivid colors should be used in the
application. Bigger and clearer buttons for critical operations, such as appointment
cancellation that directly affect interaction, and fonts, are among the primary
suggestions of the participants. The CHAS mobile application is regarded as a
helpful and necessary application for accessing healthcare services and it is thought
the suggested improvements will make the application easier to use.
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