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1 INTRODUCTI ON

Estonia is known for its e-Government and public electronic services. In the United Nations’
Global E-Government Survey 2012 Estonia is placed 20™ [United Nations (2012b)]. Estonia
has developed ID-card, Mobile-ID and a wealth of public electronic services [Capgemini
(2011)]. Yet, despite the level of sophistication of the Estonian e-Government service
landscape, the quality of Estonian e-Government services has not been measured in detail.
This can be partly attributed to the fact that there is no official quality assessment model and
frameworks described for Estonian purposes [MKM RISO (2010); MKM RISO (2011)].

This thesis aims at contributing to the development of such a model by addressing the

following questions:

1 What is e-Government quality and e-service quality?
1 Why measure e-Government and its quality?

1 What are the e-Government services quality assessment frameworks (models) and
could these be implemented in Estonia?

1 How to assess and measure the quality of e-Government and e-services?

The thesis is based on research what is done in the world, especially in the European Union,
about user-centric e-Government quality management and assessment. The first goal of the
thesis is to review e-Government quality assessment models e-GovQual [Papadomichelaki,
X., Mentzas, G. (2011)], COBRAS [Osman, I. H., Anouze, A., Irani, Z., Lee, H,,
Weerakkody, V. (2011b)] and Finnish Ministry of Finance’s “Quality criteria for web
service” [Lehtiméki H., Alho O., Vainio A., Huhta E. (2012)], all focusing on government-to-
citizen and citizen-centric e-services. E-GovQual is an instrument that measures users'
perceived service quality of e-Government sites. Within e-GovQual, four dimensions are
used: Reliability, Efficiency, Citizen Support, and Trust, and 21 evaluation criteria across four
dimensions can be measured. COBRAS is a holistic and citizen-centric evaluation framework

(model) with four dimensions: Costs, Opportunities, Benefits, Risks Analysis for Satisfaction,



and 49 quality questions to be answered. Finnish Ministry of Finance has completed several
projects to work out the second version of quality criteria for Finnish e-service assessment.
There are 40 quality criteria in the set, grouped into five assessment areas: use, content,

management, production and benefits.

The second goal is to fit and apply the above e-Government quality assessment models into
Estonian e-Government context. The quality assessment models are practically tested on two
different Estonian e-Government services’ portals — state portal eesti.ee and client portal e-
PRIA of the Agricultural Registers and Information Board. The assessment results put into

evidence areas of strength and potential weaknesses in the evaluated e-Government services.

The Master’s thesis is a starting point to further studies of e-Government quality assessment

models and standardization in Estonia and in context of European Union.
The Master’s thesis is arranged into 8 chapters:
1 Chapter 1 present an overview to the thesis motivation, scope and research questions.

1 Chapter 2 gives an overview of e-Government definitions and descriptions used in this

Master’s thesis.

1 Chapter 3 describes the e-Government services quality models overall and in

European Union and in Estonia.

1 Chapter 4 describes the e-Government service quality assessment methods used and e-
Government service quality models e-GovQual, COBRAS and Finnish Ministry of
Finance “Quality criteria for web service” for practical assessment of two portals: state
portal eesti.ee and client portal e-PRIA of the Agricultural Registers and Information
Board.

1 Chapter 5 describes the practical e-Government service quality models e-GovQual,
COBRAS and Finnish Ministry of Finance “Quality criteria for web service” results

for state portal eesti.ee.



1 Chapter 6 describes the practical e-Government service quality models e-GovQual,
COBRAS and Finnish Ministry of Finance “Quality criteria for web service” results

for client portal e-PRIA of the Agricultural Registers and Information Board.

1 Chapter 7 summarizes and points out the findings for the e-Government service
quality models e-GovQual, COBRAS and Finnish Ministry of Finance “Quality
criteria for web service” for practical assessment of two portals: state portal eesti.ee

and client portal e-PRIA of the Agricultural Registers and Information Board.

1 Chapter 8 concludes the thesis and gives suggestions for Estonian e-Government

quality assessment model development.

There are 10 appendices attached to this Master’s thesis, which are tables of inter-connections

between quality models and all the results for practical assessment criteria scoring.

There are 6 attachments to this Master’s thesis in the format of Microsoft® Excel ", including
the practical quality assessment results and comments for three quality models and two
portals: state portal eesti.ee and client portal e-PRIA of the Agricultural Registers and
Information Board.



2 E-GOVERNMENT OVERVIEW

As a starting point for this thesis, the definitions used must be described in the context of e-
Government. The definitions: e-service, e-Government, user-centric e-Government, e-

Government service level and e-Government service quality are described in this chapter.
2.1 E-serviceand eGovernment

Defining the concept of e-service (short term of electronic service) has been found to be rather
challenging because of the many aspects it encompasses — see for example [Verdegem P.,
Verleye G. (2009); Madlberger M., Kotzab H. (2001); Boyer K.K., Hallowell R., Roth A.V.
(2002)]. The simplest way to define e-service is “the electronic provision of a service to
customers” [Saanen, Y.A., Sol, H.G., Verbraeck, A. (1999)].

Buckley [Buckley J. (2003)] contends that the definitions of e-service proposed in various
studies are clearly based on private sector experience and that the term e-Government should
be used in the public sector instead. On the other hand, Verdegem and Verleye find at their
study [Verdegem P., Verleye G. (2009)] that the term e-Government may have different

definitions that may reflect priorities in government strategies.

United Nations defines e-Government as “the use of ICT' and its application by the
government for the provision of information and public services to the people”. [United
Nations (2012a)]

The Organization for Economic Co-Operation and Development (OECD) [OECD (2003)] has
a definition to e-Government: “The use of information and communication technologies, and

particularly the internet, as a tool to achieve better government”.

The World Bank [World Bank (2012)] has a definition: ““E-Government” refers to the use by

government agencies of information technologies (such as Wide Area Networks, the Internet,

! Information and Communication Technology (abbreviation ICT)



and mobile computing) that have the ability to transform relations with citizens, businesses,
and other arms of government.” E-Government aims to make the interaction between
government and citizens (G2C), government and business enterprises (G2B), and inter-agency

relationships (G2G) more friendly, convenient, transparent, and inexpensive.

European Commission [European Commission (2003)] defines eGovernment as use of ICT in
public administration, combined with organizational change and new skills, in order to

improve public services and democratic processes and strengthen support to public policies.

The definition e-Government, also eGovernment, varies from different organizations and
scholars but the idea is the same overall — using ICT to improve the delivery of government
(public) services to the users (citizens (G2C), businesses (G2B) and other government
agencies (G2G)). As a synonym to e-Government, also eGovernment, the term government e-

service, e-public service or e-Government e-service can be used.
2.2 User-centric eGovernment

The notion of user-centric e-Government (also known as also citizen-centric e-Government)
has been brought forward as a counter-weight to the tendency observed by some that too
much attention is paid to technology, not the real needs and expectations of users, see for
example [Verdegem P., Verleye G. (2009)]. Bertot, Jaeger and McClure find in their study
[Bertot, J.C., Jaeger, P.T., McClure, C.R. (2008)] that “citizen-centered E-Government
suggests that governments will provide services and resources tailored to the actual service

and resource needs of users, including citizens, residents, government employees, and others”.

United Nations is promoting citizen-centric design in the E-Government Survey 2012 [United
Nations (2012b)]. There are two design proposals: whole-of-government and one-stop
government. From the citizens’ perspective, whole-of-government approach to e-Government
permits them to access information and services without needing to know anything about the
structure of government [United Nations (2012b)]. One-stop government refers to the
integration of public online services from a customer’s view point via a single entry point,
irrespective of whether these services are actually provided by different departments or
authorities [United Nations (2012b)].



OECD is concerned that for many years the e-services focus has been on technology and the
user is forgotten among other key challenges [OECD (2009)]. The shift on focus towards
user-centricity (with special focus on citizen) in the mid-2000s is significant. User-centric e-
Government is a new paradigm which is against the old government-centric paradigm. The
new paradigm is a contextual orientation with an emphasis on external coherence. The
government-centric paradigm is a transformational orientation with an emphasis on
organisational coherence. The user-centric paradigm focuses on context-oriented view on
service development and delivery. That means interconnecting ICT with social, organisational
and political factors [OECD (2009)].

User-centricity is strongly connected to the public welfare. Public welfare is benefits
(monetary and non-monetary), given the resources invested, the citizen gets from the e-
services. There is always a question: “can the public welfare created by e-Government
services be more than achieving the outcome of user take-up at “a reasonable and acceptable
cost”?”. There must be a balance between internal organisational (e.g. efficiency and
effectiveness) and external outcome goals. OECD finds that one of the user-centric
approaches external outcome goals is user quality of services among user focus, take-up, and
satisfaction, and openness and transparency. There must be a balance of outcomes with the
cost-effectiveness of the public sector [OECD (2009)]. This balance is also mentioned by in
studies [Lau E. (2005); Bertot, J.C., Jaeger, P.T., McClure, C.R. (2008); Verdegem P.,
Verleye G. (2009); Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V. (2011b)].

The European Union has also started to think about user-centric e-services and the
measurement. First indications of user-centric e-services were introduced in benchmarking
report as a pilot [Capgemini 2007] and extending to the “ME-model” (see Figure 3) in other
reports [Capgemini (2009), page 61]. There is also emerging a new term “GOV 2.0”
[Capgemini (2009)] and Government 2.0 [Capgemini 2010], which means social networks

and other Web 2.0 technologies interconnecting with e-Government.
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EU e-Government action plan 2011-2015, which were declared by Malmé declaration sets out
four political priorities, one of them is ,,empower citizens and businesses” [European
Commission (2010)] or ,,eGovernment empowerment™ [Capgemini (2010), page 11]. It
means ,,citizens and businesses are empowered by eGovernment services designed around
users” needs and developed in collaboration with third parties, as well as by increased access
to public information, strengthened transparency and effective means for involvement of

stakeholders in the policy process* [European Commission (2010)].

The priority eGovernment empowerment has one indicator ,,User focus Core” in the
»eGovernment Progress Diamond” [Capgemini (2010), page 11] and connected to the priority
,User centricity and transparency* [European Commission (2009)]. The ,,eGovernment
Progress Diamond” is a concept proposed to convey the main results of the measurement and
benchmark activities. It consists of four domains and the third domain is ,,eGovernment
empowerment”. It is at the same importance level than the others and all the domains are
needed for a balanced development of eGovernment in Europe [Capgemini (2010), page 11].
Previous plan did not have the clear user-centric e-Government priority or indicators
[European Commission (2006)]. To conclude, EU is moving towards user-centric e-

Government and e-services.

Different organizations have various definitions of user-centric or citizen centric e-
Government. The main conclusion from the definitions is that the citizen or the user

satisfactory must come first in developing and delivering government e-services.
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2.3 E-governmentservice(maturity) levels

The OECD uses the Nolan+ model to describe information flow complexity in the different
development stages of public organisations (Stage 1: control; Stage 2: organisational
maturity; Stage 3: sectoral networking; Stage 4: national information infrastructure; Stage 5:
Information Society) [OECD, (2005) Figure 5.1, p. 136]. E-Government services follow
different development stages with increasing sophistication: i) “push services” where
information and data are made available to users; ii) “pull services” where information and
data can be downloaded by users; iii) interactive services (e.g. electronic forms); iv)
transactional services (e.g. full electronic case handling); and v) individualisation of services

(e.g. automatic individualised information and data provision) [OECD, (2009)].

Both the United Nations and the European Union use a stage model. The United Nations
describes “stages of e-Government evolution” (Stage I: emerging; Stage II: enhanced; Stage
I1I: interactive; Stage IV: transactional; and Stage V: connected) in its Web Measure Index
[United Nations (2012b)]. The European Union focus on “sophistication of online services” -
Level 1: information; Level 2: one way interaction (e.g. downloadable forms); Level 3: two
way interaction (e.g. electronic forms); Level 4: transaction (e.g. full electronic case
handling); Level 5: targetisation (e.g. automated, proactive services) (see Figure 2)
[Capgemini (2010)].

Estonia uses also the European Union stage model [MKM, RISO (2011)].
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The benchmark’s five-stage maturity model

%8 Full online availability
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Figure2. E U b e n c rstage matudity mdd¢Capgemini (2010)]
2.4 E-service qualityand eGovernment service quality

E-service quality [Parasuraman, A. (2002); Santos J. (2003)] and e-Government service
quality [Buckley J. (2003); Halaris C., Magoutas B., Papadomichelaki X., Mentzas X. (2007)]
has been studied by scholars in many cases. There are two definitions emerging: e-service
quality and e-Government service quality [Halaris C., Magoutas B., Papadomichelaki X.,
Mentzas X. (2007)]. E-service quality definitions are more e-business oriented and e-

Government service quality is emphasizing e-Government.

E-service quality is defined by [Parasuraman, A. (2002)] as “the extent to which a Website
facilitates efficient and effective shopping, purchasing and delivery of products and services”.
Another definition is proposed by Santos [Santos J. (2003)] “the consumers’ overall
evaluation and judgment of the excellence and quality of e-service offerings in the virtual

marketplace”. E-service quality focuses on the quality of the service delivered through front-

12



office website (also portal) [Halaris C., Magoutas B., Papadomichelaki X., Mentzas X.
(2007)].

E-Government service quality is defined as “users’ overall assessment of quality in the virtual
context and serves as one of the key factors in determining success or failure of e-
Government” [Bhattacharya D., Gulla U., Gupta M.P (2012)]. E-government service quality
focuses front-office website (also portal) and on overall user satisfaction [Halaris C.,
Magoutas B., Papadomichelaki X., Mentzas X. (2007)].

The e-Government service quality definition can be combined with e-service quality
definition as the extent to which government website facilitates efficient and effective
delivery of public services. The simplest way to define quality in the context e-Government
is that quality is the extent to which user needs are fulfilled when consuming public services

through electronic channels.
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3 E-GOVERNMENT QUALITY ASSESSMENT MODELS

Firstly, the question to be answered is why measure e-Government and its quality?

The e-Government measurement is needed to achieve more efficiency in the functioning of
government and to improve the delivery of government services. EZovernment development
in countries is at varying stages and comparable indicators are needed throughout the world
[ECA (2011)]. The European Commission, DG Information Society’s annual e-Government
benchmark study is measuring public sector performance and the maturity of e-Government
services [Capgemini (2011)]. For the state’s organizations, the quality measurement during
developing and after publication gives an opportunity to assess, if the developed e-service
meets the requirements of user-centric e-service [Lehtimédki H., Alho O., Vainio A., Huhta E.
(2012)] or other assessment areas needed for the quality e-Government e-service. The

measurement cannot be used to measure the user take-up of the service.

Secondly, the question to be answered is how to assess and measure the quality of e-

Government and e-services?
The research has identified four layers (see Figure 3) of quality assessment categories:

1. back office process performance layer, addressing factors mainly found in quality

models for traditional government services;

2. site technical performance layer, addressing the factors of the technical performance

of the site, i.e. site reliability, security etc.;
3. site quality layer, addressing the factors of the site usability, and interface;

4. customer’s overall satisfaction addressing the overall level of quality perceived by the
user against user’s expectations. [Halaris C., Magoutas B., Papadomichelaki X.,
Mentzas X. (2007)]

14



The categories are help to answer the question what should be assessed for the evaluation of
e-Government services [Halaris C., Magoutas B., Papadomichelaki X., Mentzas X. (2007)].

User 4

Cyustomer
Sdtisf: n

/ Site Quality\

Technical Performance

Organization

Figure 3. Four layers of quality assessmemtdlaris C., Magoutas B., Papadomichelaki X.,
Mentzas X. (200)]

E-government service quality in process, technical and site performance can be measured as a
self-assessment in the organization before, during and after e-services’ developing [Bertot,
J.C., Jaeger, P.T., McClure, C.R. (2008); Lehtimaki H., Alho O., Vainio A., Huhta E. (2012)]
and as user surveys for satisfaction and take-up after the e-Government service has been
implemented and publicly available [Capgemini (2010)]. Studies have proposed that the e-
Government service quality has a direct outcome for the users of e-Government services —
user satisfaction [Halaris C., Magoutas B., Papadomichelaki X., Mentzas X. (2007); Osman,
I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V. (2011b); Verdegem P., Verleye G.
(2009)]. The user satisfaction can be measured by user surveys [Capgemini (2010)]. The
quality is the cause and the satisfaction is the effect - cause-effect relationship has been
indicated in the recent research [Halaris C., Magoutas B., Papadomichelaki X., Mentzas X.
(2007); Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V. (2011b)].
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Thirdly, the question to be answered what are the e-Government services quality assessment
frameworks (models) and could these be implemented in Estonia? The second part of the

question can be answered after practical assessment in this Master’s thesis.

The recent research categorises the models into three groups: quality of traditional public
services, quality of e-Government services and quality of e-services. The study elaborated
limited set of 36 quality models. 23 e-service quality models exist, including SERVQUAL,
SITEQUAL, etc. The list of e-Government service quality includes 7 models: American
Customer Satisfaction Index (ACSI) for e-Government (egov-ACSI), the Korean Customer
satisfaction level in e-Government (e.g.-CSI) (based on ACSI model), Quality of Norwegian
public web sites, European top of the web, Interactive e-Government by Barnes and Vidgen,
User satisfaction of e-Government services and E-government in Thai. [(Halaris C., Magoutas
B., Papadomichelaki X., Mentzas X. (2007)]

Another research has listed and studied 14 different e-service quality models and studies,
categorised the models as service quality, traditional national satisfaction index and e-
Government success. The e-Government service quality models include GovQual,
EGOVSAT, E-GOVSQUAL-RISK and e-GovQual. The studies and other can be found in the
study [Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V. (2011b), Table 1].

Latest research studies have proposed new models, developed on the basis of other quality
models’ studies and have reference to user-centric concept, e-GovQual [Papadomichelaki, X.,
Mentzas, G. (2011)], COBRAS [Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V.
(2011b)] and e-service quality model for Indian government portals [Bhattacharya D., Gulla
U., Gupta M.P. (2012)].

Finnish Ministry of Finance has developed a quality assessment model “Quality criteria for
web service” for front-office and back-office e-Government service evaluation [Koskenniemi,
H., Saastamoinen, M., Eerola, P. (2008); Lehtiméki H., Alho O., Vainio A., Huhta E. (2012)].

3.1 Quality assessment areas

Service quality assessment areas might vary with political environment, technical
advancement and socio-economic conditions of a country, but the primary objective for such

studies is to provide citizens with a transparent and effective service [Bhattacharya D., Gulla

16



U., Gupta M.P (2012)]. The e-Government quality assessment areas vary in different models
(e.g. COBRAS, e-GovQual and Finnish Ministry of Finance quality assessment models’
assessment areas are provided in Chapter 4) but overall construct of user satisfaction is the

same.
Research shows that are three domains in user-centric e-Government quality:

1 User-focused: ease of learning; efficiency of use; memorability; user drop-out; error

frequency and severity.

1 User satisfaction: measured by instruments such as SERVQUAL, including

perceptions of privacy; volunteered through site-based feedback mechanisms.

1 Outcomes based measures: yield and income by site, and per customer; customer

loyalty; customer drop-off rates. [Buckley J. (2003)]

For user engagement usability, functionality and accessibility can be tested with experts and
users during e-service development and in operation [Bertot, J.C., Jaeger, P.T., McClure, C.R.
(2008)].

EU uses for user-centric benchmarking survey [Capgemini (2011)] three interrelated themes:
user needs and insights, user experience and user satisfaction. Three themes describe how
governments take into consideration users at different points in the policy cycle: user needs
and requirements guide the design and development phases of e-Government, user experience
describes fulfilment during usage whilst satisfaction is typically assessed as an ex post
phenomenon [Capgemini (2010)]. The user experience theme includes criteria for usability,
transparency, multi-channel service provision, privacy & data protection and ease-of-use of
the service. [Capgemini (2010); Capgemini (2011)]

3.2 European Unionquality assessmenmodels

The Common Assessment Framework (CAF) is a Total Quality Management (TQM) tool
inspired by the Excellence Model of the European Foundation for Quality Management
(EFQM) and the model of the German University of Administrative Sciences in Speyer. It is

based on the premise that excellent results in organisational performance, citizens/customers,

17



people and society are achieved through leadership driving strategy and planning, people,
partnerships and resources and processes. It looks at the organisation from different angles at
the same time, providing a holistic approach to organisation performance analysis. [CAF
Resource Center (2006)]

The CAF is offered as an easy to use tool to assist public sector organisations across Europe
to use quality management techniques to improve performance. The CAF provides a self-
assessment framework that is conceptually similar to the major TQM models, EFQM in
particular, but is specially conceived for the public sector organisations, taking into account
their differences. [CAF Resource Center (2006)]

The CAF model includes quality criteria that mention e-Government “1. Leadership” and “5.
Processes” (sub criteria “5.3 Innovate processes involving citizens/customers”) [CAF
Resource Center (2006)].

European Commission has developed and agreed on European Interoperability Framework for
pan-European e-Government services. Interoperability Framework can be defined as the
overarching set of policies, standards and guidelines which describe the way in which
organisations have agreed, or should agree, to do business with each other. The document
represents the highest-ranking module of a comprehensive methodological tool kit for
implementing pan-European e-Government services. [European Commission (2004)]

European Commission Directorate General for Information Society and Media in co-
operation with Capgemini has prepared the e-Government benchmark method paper. The
method is for measure the “core” indicators - availability and maturity of 20 online services,
User focus, visibility of e-Procurement and its pre-award phases; and the “proof of concept”
indicators - availability and maturity of select life events, back-office enablers, and the e-
Procurement post-award process phases. The benchmark is one of few international (OECD
and UN), consistent measures which has enabled EU to build a statistically robust data base of
e-Government progress in Europe. The method paper refers to European Interoperability
Framework and the criteria from it are used in back-office enablers’ measurement.
[Capgemini (2010)]

18



3.3 Estonian quality assessment models

Estonian contact for Common Assessment Framework (CAF) is Estonian Ministry of
Finance. Estonian Ministry of Economic Affairs and Communications (MKM) organize
designing and implementing development plans relating to IT and telecommunications, as
well as coordinates the development of the state information system.

The modernization in Estonian e-Government is based on the Estonian Information Society
Strategy 2013. The Estonian Information Society Strategy is implemented on the basis of
annual Information Society Implementation Plans. The implementation plan is realized in the
form of project-based development works in accordance with the principles set out in the
Estonian IT Architecture and Interoperability Framework. [Kalja, A., Pold, J., Robal, T.,
Vallner, U. (2011)]

The Estonian Ministry of Economic Affairs and Communications has endorsed Estonian
Interoperability Framework [MKM RISO (2011)]. The objective of the interoperability
framework is “to make the operation of the Estonian public sector more effective, improving
the services offered to Estonian and EU citizens”. The Estonian interoperability framework is
harmonized with the European Interoperability Framework. There is also interoperability
documents of specific/different spheres present (e.g. semantic interoperability, security,
software, websites, management of documents, open standards, development framework).
[MKM RISO (2011)]

The framework for websites [MKM RISO (2012)] is part of the Estonian Interoperability
Framework. The objective is “to raise the quality of public sector websites and their mutual
linking, proceeding from the needs of user groups, using open standards”. The framework
includes an assessment area for the website content, other include semantic interoperability,
web engines and open standards. The assessment area website includes criteria for usability,
availability, security and archiving of a website. The framework usability criterion refers to
the guidelines for usability and user-centric design of web services [Trinidad Consulting
(2009)]. The framework for websites includes self-assessment of the interoperability of

websites.
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The interoperability framework and the documents of specific spheres reference to the areas
of quality, there are self-assessment questionnaires available but comprehensive e-
Government quality model is not developed, like in Finland. The interoperability framework
documents are not formally published with International Standard Serial Number (ISSN) or

International Standard Book Number (ISBN) or similar standards.

There are Estonian surveys that suggest to government that there should be quality models for
e-services [MKM, RIA (2011)]. The need for e-Government user satisfaction surveys are not
described Estonian Interoperability Framework [MKM RISO (2011); MKM RISO (2012)] but
the surveys should be mentioned, as it is a one of the layer of e-Government quality
assessment [Halaris C., Magoutas B., Papadomichelaki X., Mentzas X. (2007)].

3.3.1 Benchmarking of Estonian eGovernment

In the United Nations’ Global E-Government Survey 2012 Estonia is placed 20™ [United
Nations (2012b)]. Estonia’s full online availability (94%) is above the EU average of 82%. In
the full online availability ranking, Estonia in the year 2010 ranks 14th out of the 32 measured
countries [Capgemini (2011)]. Estonia’s e-Services score is 94% on usability and 100% on
user satisfaction monitoring (as compared to the EU averages of 79% and 80% respectively).

For e-Services, usability refers to:
1 Transparency of service delivery: rated at 70% (EU+: 52%)
1 MultiZZhannel service provision: rated at 100% (EU+: 88%)
1 Privacy and data protection: rated at 100% (EU+: 90%)
1 Ease of use of services: rated at 83% (EU+: 80%) [Capgemini (2011)]

Estonia and 6 other countries have fulfilled all the key enablers of e-Government back-office.
Key enablers are IT enablers, or the so called horizontal building blocks, defined as “the basis
of many eGovernment applications and are hence a condition sine qua non for eGovernment
progress”. These back-office 9 key enablers are Authentic Sources, ePayment, eldentity, Open
Specifications, Single Sign On, Architecture Guidelines, Catalogue of Horizontal Enablers,

Secure eDelivery and eSafe Electronic Safe (eSafe). [Capgemini (2011)]
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4 METHO SUSED FOR PRACTIAL ASSESSMENT OF
ESTONIAN E-SERVICES

The select quality assessment models for practical assessment were chosen for different
reasons. The first reason is to use user-centric e-Government quality assessment models
developed in European Union member states or candidate countries. Secondly, as the new
technologies emerge, the quality models should show an on-going development and

improvement. Thirdly, the quality assessment areas are varied throughout the models.

The chosen models have one common objective: to assess the quality in the user-centric e-
Government view. The assessment models criteria could be interconnected with the models

and there is a need to assess, if the criteria are intended for that quality assessment area.

Quality assessment was executed as an external expert self-assessment with exploratory
testing techniques [ISTQB Glossary Working Party (2010)]. The testing ideas were produced
for one or more specific e-service or web page part and generalized for overall quality
assessment. The test ideas were combined to use only publicly available materials. There
should be more thorough testing with every e-service in the portal but the overall model
components can be assessed. Some quality criteria need non-public information for
assessment and the criteria or detailed element is excluded from the assessment. The publicly
used materials used for assessment are from Estonian Administration system for the state
information system called RIHA [RIHA (2012a); RIHA (2012b)] and organizations’
websites. For additional information, that should be publicly available (at least the fact that
the information or documents are drafted), questions were asked from the portals’ project

managers. The questions were presented and answered by e-mail.

Buckley contends that “e-service quality in the public sector is predicated on the public
service meeting the three key criteria of homogeneous consumer groups, definable tasks and
measurable outcomes. In other words public sector organisations with limited complexity of

mission and client group are more suited to e-service delivery and high quality e-service
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provision.” The intention was to choose the system under test that provides these criteria and
the other that does not. [Buckley J. (2003)]

The systems under tests, the state portal eesti.ee and Agricultural Registers and Information
Board client portal e-PRIA, were chosen for different reasons. Both have services for
individuals (G2C), entrepreneurs (G2B) and public sector agencies offering services (G2G).
The state portal has e-services from various organizations and has a wide mission. The portal
e-PRIA has defined tasks and clear mission. The state portal is intended for all the citizens
and e-PRIA is intended for a definite group of citizens, mainly located in rural areas and
connected to agriculture. The chosen e-services reflect three e-service levels 1, 3 and 4 —

information, two-way interaction and transactional e-services.

Quality assessment benchmarking is not an objective, because there are many criteria that
cannot be assessed and the systems under test are intended for different user groups and
purposes. The objective is to find out the weaker and stronger criteria of the systems under
test. The weakest criteria are the two lowest scores (in the tables’ column “W?). The strongest
criteria are the two highest scores (in the tables’ column “S”). There is also a need to show the
medium score (in the tables’ column “M”) and the not applicable criteria (in the tables’
column “N/A”). The not applicable criteria show that the assessment could not be executed.
The not applicable count for Finnish quality model shows that one or many elements could
not be assessed (including all the elements).

4.1 E-GovQual

E-GovQual is a multiple-item scale e-Government service quality model for measuring e-
Government service quality of government sites, where citizens seek either information or
service [Papadomichelaki, X., Mentzas, G. (2011)].

The model is based on classical theories and the model is proposed under the framework of
SERVQUAL model which posits four dimensions influential to e-Government site quality —

efficiency, trust, reliability, citizen support. [Papadomichelaki, X., Mentzas, G. (2011)]

The model focuses on future research on extending the knowledge of quality dimensions
affecting e-Government websites in order to more fully develop guidelines for governmental

site development and provides both researchers and practitioners with a tool to aid both
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academic research and the construction of e-Government sites. [Papadomichelaki, X.,
Mentzas, G. (2011)]

4.1.1 Quality assessment areas, quality criteria and elements

The e-GovQual has 21 quality criteria (attributes) classified under four quality assessment

areas (dimensions):

1 Efficiency — the ease of using the site: the presentation and layout of it, like the proper
use of colour, graphics, and size of web pages; and the quality of information (7

criteria).

1 Trust — the degree to which the citizen believes the site is safe from intrusion and

protects personal information (4 criteria);

1 Reliability — the feasibility and speed of accessing, using, and receiving services of the

site (6 criteria);

1 Citizen Support — the ability to get help when needed (4 criteria). [Papadomichelaki,
X., Mentzas, G. (2011)]

The 21 quality criteria are following by the study [Papadomichelaki, X., Mentzas, G. (2011)]:
Efficiency

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

2. This e-government site's search engine is effective.

3. This e-government site's site map is well organized.

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

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

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

7. Information about field's completion in this e-government site is enough.
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Trust
1. Acquisition of username and password in this e-government site is secure.

2. Only necessary personal data are provided for authentication on this e-government

site.

3. Data provided by users in this e-government site are archived securely.

4. Data provided in this e-government site are used only for the reason submitted.
Reliability

1. Forms in this e-government site are downloaded in short time.

2. This e-government site is available and accessible whenever you need it.

3. This e-government site performs the service successfully upon first request.

4. This e-government site provides services in time.

5. E-government site's pages are downloaded quickly enough.

6. This e-government site works properly with your default browser.
Citizen Support

1. Employees showed a sincere interest in solving users' problem.

2. Employees give prompt replies to users' inquiries.

3. Employees have the knowledge to answer users' questions.

4. Employees have the ability to convey trust and confidence.

For the purpose of cross-reference between quality assessments’ frameworks the quality
criteria were added identification numbers (ID) in the format three letters of e-GovQual
framework name (EGQ), hyphen, the first letter of the assessment area and the order number

of quality criteria in assessment area, e.g. the Efficiency assessment area criterion “This e-
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Government site's structure is clear and easy to follow” ID is EGQ-E1. The order of the
quality criteria was extracted from the study [Papadomichelaki, X., Mentzas, G. (2011), Table
12].

4.1.2 Metrics

The e-GovQual model used Likert scale [Likert, R. (1932)] in their user survey and added the

points to the scale:
1. Strongly disagree (1 point);
2. Disagree (2 points);
3. Neither agree nor disagree (3 points);
4. Agree (4 points);
5. Strongly agree (5 points);
The metrics used in this thesis practical assessment are following:
1. Strongly disagree (1 point) — only negative findings;
2. Disagree (2 points) — more negative findings than positive;
3. Neither agree nor disagree (3 points) — negative findings are the same as positive;
4. Agree (4 points) — more positive findings than negative;
5. Strongly agree (5 points) — there is only positive findings;

6. Not Applicable (N/A) — the criterion is irrelevant to the assessed web service or there
is a Finnish standard or legislation, that does not apply to Estonia or there are no

public information available for assessment.

The assessment was carried out with accordance to Finnish Ministry of Finance quality
assessment results and metrics. The quality criteria from e-GovQual were interconnected with
the COBRAS criteria and criteria elements of Finnish quality framework (see APPENDIX 1,
Interconnections between e-GovQual to COBRAS and Finnish quality model). The Finnish
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quality framework assessment metrics and points were transformed to e-GovQual metrics and
points. The lowest score in Finnish framework - zero points was transformed to one point in
e-GovQual and the highest score in Finnish framework four points was transformed to five

points in e-GovQual. If there was no interconnection, the criterion was assessed separately.
4.1.3 Assessment tools

There is no official tool for assessment. Estonian portals’ practical quality assessment was
prepared and carried out in Microsoft® Excel " table in English language (see Attachments).
The file includes a cross-table with criteria, points, author’s comment, positive and negative
findings. The additional information is the e-GovQual inter-connection to COBRAS and
Finnish Ministry of Finance quality assessment model. The table for e-GovQual quality
model assessment with scoring results to eesti.ee and e-PRIA can be found in attachments

(see Attachments).
4.2 COBRAS

The COBRAS is a quality assessment framework to evaluate e-Government services. The
COBRAS is a holistic and citizen-centric evaluation framework with four dimensions: Costs,
Opportunities, Benefits and Risks Analysis for Satisfaction [Osman, I. H., Anouze, A., Irani,
Z., Lee, H., Weerakkody, V. (2011b)].

The COBRAS quality framework development is carried out under the project called “C-E-E-
S - Citizen-oriented Evaluation of E-Government Services: A Reference Process Model”. The
project is funded by the European Union 7th Framework People Program FP7-PEOPLE. The
project started in 2009 and will end on 2013. The project partners are Brunel University (UK),
American University of Beirut (Lebanon) and Turksat (Turkey). [CORDIS (2009)]

2 The name of the framework varies from COBRA [Osman, 1. H., Anouze, A., Irani, Z., Lee,
H., Weerakkody, V., (2011b)] to COBRAS [Osman, I. H., Anouze, A., Irani, Z., Lee, H.,
Weerakkody, V., (2011a)] but the project contact has confirmed by e-mail (11.04.2012) that
the official name will be COBRAS.
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The COBRAS quality model also proposes levels of a maturity modelling for e-Government

services in the field trial:

1 Maturity Level 1, Information: General information services (categorized content,
announcements, daily-updated info on exchange rate or weather conditions) that can

be accessed without authentication and authorization

1 Maturity Level 2, Interaction: General e-services that can be accessed with

authentication and authorization, and that rely on simple data exchange

1 Maturity Level 3, Transaction: More sophisticated services that have, for instance,

financial transactions, value-added information processing etc...

1 Maturity Level 4, Personalization (as there are no fully Integrated services): Services

that can be personalized by citizens on their personal page. [Turksat (2010)]

In the COBRAS model is missing one level compared to EU e-service maturity levels
[Capgemini (2010)]. The COBRAS Maturity level 2 is divided into two levels 2 and 3 in EU

e-service maturity levels.
4.2.1 Quality assessment areas, quality criteria and elements

The model development methodology follows a grounded theory approach in which an
extensive literature review on existing e-service assessment models is conducted to identify
the various fragmented success factors (key performance indicators, KPIs). The identified
KPIs (factors/constructs) are then classified into four main groups (assessment areas): cost;
benefit; risk; and opportunity. The cost and benefit variables are mostly tangible and are often
easy to measure, whereas risk and opportunities are mostly intangible. [Osman I. H., Anouze
A., Irani Z., Lee H., Weerakkody V. (2011a)]

The proposed model is based on SERVQUAL, Customer satisfaction index (CSI), IS success
model and VMM model. Based on SERVQUAL, the quality of dimensions is the main driver
of user satisfaction. User satisfaction is defined as the difference between perceived quality
and expected quality. The SERVQUAL expanded and updated by different researchers and

new models (e.g. E-SQUAL, e-ServEval and e-GovQual) were proposed to measure user
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satisfaction. The CSI model outcome of user trust replaces the price-related outcomes found
in the private sector model. IS success model is a reference model for benefits. The VMM
model perceives e-service success as a trade-off between value (benefit) and cost and risk.
[Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V. (2011b)]

The quality framework COBRAS uses four assessment areas:

1 Cost- the factor is divided into two factors: time and money. Monetary cost includes
authorisation cost for authentication and registration with the site cost. Whereas, time
cost involves access time (number of attempts to find the requested service on the site)
and post-interaction time (time to receive confirmation of submission or waiting time

to receive the requested service);

1 Opportunity - presented by the environment or country within which the e-service
operate and grouped in two main groups: e-service support and technical

opportunities;

1 Benefit — benefit items to the user are grouped into two categories: tangible and
intangiblebenefits. Tangible benefits involve saving time and saving money, whereas

intangible benefits include the quality of information, service, and system.

1 Risk - six categories of perceived risk: financial, performance, social, personal,
privacy and time risks. [Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody, V.
(2011b)]

All the areas are related to user satisfaction (see Figure 4). The relationships between user
satisfaction with both benefit and opportunity constructs are positive, whereas it is negative
with both cost and risk constructs. [Osman, I. H., Anouze, A., Irani, Z., Lee, H., Weerakkody,
V. (2011b)]
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Benefit

Satisfaction

Figure 4. The COBRA& model for user satisfactiofODsman, I. H.Anouze, A., Irani, Z., Lee,
H., Weerakkody, V. (2011b)

The quality criteria are proposed by 49 criteria and no additional elements and guidelines are
provided. Cost money factor consists of 7 quality questions. Cost time factor uses 2 quality
criteria. Altogether 9 quality criteria are proposed for cost. The opportunity assessment area
has 13 criteria; risk assessment area has 5 criteria and benefit assessment area has 18 criteria.
The criteria for all assessment areas can be found in the practical assessment appendices (see
APPENDIX 2, Interconnections between COBRAS and Finnish Ministry of Finance quality

model).

The quality criteria for six cost (all the cost-time) assessment area and all the five risk
assessment area should be paraphrased in negative form, because to get maximum points.

These criteria are:

1 “It takes a long time to arrange access to the e-service” — “It takes a short time to

arrange access to the e-service”;

1 “It takes a long time to upload the e-service homepage” — “It takes a short time to

upload the e-service homepage”;
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T It takes a long-time to find my needed information” — “It takes a short-time to find

my needed information”;

T It takes a long-time to download/ fill the e-service application” — “It takes a short-

time to download/ fill the e-service application”;

T It takes several attempts to complete the service due to system breakdowns” — “It

takes one attempt to complete the service due to system breakdowns”;

T It takes a long-time to acknowledge the completion of e-service” — “It takes a short-

time to acknowledge the completion of e-service”;

1 “I am afraid my personal data may be used for other purposes” — “I am not afraid my

personal data may be used for other purposes”;

1 “E-service obliges me to keep a record of documents in case of future audit” — “E-

service does not oblige me to keep a record of documents in case of future audit”;

1 “The e-service may lead to a wrong payment that needs further correction” — “The e-
service may lead to a right payment that needs no further correction”;

T “lI worry about conducting transactions online requiring personal financial
information” — “I do not worry about conducting transactions online requiring

personal financial information”;

1 “Using e-service leads to fewer interactions with people” — “Using e-service leads to

more interactions with people”.

For the purpose of cross-reference between quality assessments’ frameworks the quality
criteria were added identification numbers (ID) in the format first letter of COBRAS
framework name, hyphen, the first letter of the assessment area and the order number of
quality criteria in assessment area, e.g. the risk assessment area criterion “l am afraid my
personal data may be used for other purposes” ID is C-R1. The order of the quality criteria
was extracted from the COBRAS framework working paper [Osman, I. H., Anouze, A., Irani,
Z., Lee, H., Weerakkody, V. (2011b), Table 2].
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4.2.2 Metrics

Due to the fact that the project is on-going, the COBRAS framework is not fully mature.
Thus, there is no comprehensive quality metrics standardized and no guidelines provided for
quality criteria. The Likert scale [Likert, R. (1932)] and additional point metric (1,3,5,7,9) are
used to assess the criteria in field study [Turksat (2010)] but there is no point metric system
like in Finnish Ministry of Finance quality assessment model [Lehtiméki H., Alho O., Vainio
A., Huhta E. (2012)]. The COBRAS model used Likert scale [Likert, R. (1932)] in their field
trial [Turksat (2010)] and added the points and not applicable to the scale:

1. Strongly disagree (1 point);
2. Disagree (3 points);
3. Neither agree nor disagree (5 points);
4. Agree (7 points);
5. Strongly agree (9 points);
6. Not Applicable (0 points).

The metrics used in this thesis practical assessment are following:
1. Strongly disagree (1 point) — only negative findings;
2. Disagree (3 points) — more negative findings than positive;
3. Neither agree nor disagree (5 points) — negative findings are the same as positive;
4. Agree (7 points) — more positive findings than negative;;
5. Strongly agree (9 points) — there is only positive findings;;

6. Not Applicable (N/A) — the criterion is irrelevant to the assessed web service or there
is a Finnish standard or legislation, that does not apply to Estonia or there are no

public information available for assessment.
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The maximum score is 441 points and all the criteria are applicable to Estonian context. There
IS a possibility, that the maximum score could be reduced due to the fact that there is no

public information available.

The assessment was carried out with accordance to Finnish Ministry of Finance quality
assessment results and metrics. The quality criteria from COBRAS were interconnected with
the criteria elements of Finnish quality model (see APPENDIX 2, Interconnections between
COBRAS and Finnish Ministry of Finance quality model). The Finnish quality model
assessment metrics and points were transformed to COBRAS metrics and points. The lowest
score in Finnish framework - zero points was transformed to one point in COBRAS and the
highest score in Finnish framework four points was transformed to nine points in COBRAS.

If there were not an interconnection, the criterion was assessed.
4.2.3 Assessment tools

There is no official tool for assessment. Estonian portals’ practical quality assessment was
prepared and carried out in Microsoft® Excel” table in English language (see Attachments).
The file includes a cross-table with criteria, points, author’s comment, positive and negative
findings. The additional information is the inter-connection between COBRAS and Finnish
Ministry of Finance quality assessment model. The table for COBRAS quality model
assessment with scoring results to eesti.ee and e-PRIA can be found in attachments (see
Attachments).

4.3 Finnish Ministry of Finance quality assessmentmodél Qu al i t y

criteria for web service

Finland is in top 10 in European Union Benchmarking Survey [Capgemini (2011)]. Finnish
Ministry of Finance quality assessment model was developed in year 2008, the work began in
year 2002 [Koskenniemi, H., Saastamoinen, M., Eerola, P. (2008)]. Correlation has not been
measured but there is an indication that there is correlation between