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1 Introduction 
“Our shared challenge is to reduce digital inequality, to build digital capacity and ensure 
that new technologies are on our side and are a force for good” – Antonio Guterres, 
Secretary General of the United Nations, 7 June 2019 (Guterres, 2019) 

 
This thesis explores how governments approach Information and Communication 
Technology (ICT) to produce and deliver public services to their citizens. Few, if any, 
deny the profound and increasing impact of ICT on our everyday social life and working 
life. Whether the world is on the threshold of a new industrial-technical revolution as 
proposed by e.g. Schwab (2016), Brynjolfsson and McAfee (2012) or is in the middle of 
an ICT-based paradigm shift, as emphasised by Perez (2010, 2013), it is apt to explore 
the use of ICT in the public sector and authorities’ approaches to technology. 

The significance of the thesis’s focus on public-sector use of technology is two-fold. 
First, ICT is widely recognised as a vehicle for wide-ranging transformation. Improved 
accessibility and affordability of access to the Internet and smart devices is 
transforming the manner in which authorities and citizens interact and how public 
services are manifested and delivered as emphasised by e.g. Ngini, Furnell and  
Ghita (2002), Savoldelli, Codagnone and Misuraca (2014) and the OECD (2001).  
The demographic, economic, and environmental challenges faced are widely 
acknowledged as increasingly putting pressure on the public sector and service 
delivery. ICTs as enablers of increasing efficiency, effectiveness, and transformation 
have long been recognised as part of the solution, thus the emergence of the term 
electronic government (eGovernment) (UNDESA, 2014; OECD, 2014). 

Second, technological diffusion adds value for management, engineering, finance, 
trade and commerce, etc., which has been emphasised repeatedly (Davis, 1989; 
Venkatesh and Davis, 2000; Krishnan, Teo and Lymm, 2017). Technologically enabled 
value creation is neither a linear process nor a guarantee (de Bri and Bannister, 2015). 
Illustrated in terms of national experiences, the potential of ICT has not always been 
fully realised, failed ICT initiatives exist and digitisation at times led to increased 
inefficiencies (Gauld, Goldfinch and Horsburgh, 2010; Leitner et al., 2003; OECD, 2014). 
This emphasises the importance of local contexts and in particular the potential role of 
government to competently and effectively manage successful socio-economic 
transition brought about and enabled by technological change (Janowski, 2015; 
Panagiotopoulos, Klievink and Cordella, 2019; Perez, 2009). 

Public-sector reform is not new. ICT in various forms has been applied for over a 
century, but with the US Department of Defence’s invention of the Internet in the 
1960s the pace with which digital means are applied for reinventing the public sector 
has increased apace (Fountain, 2008; Heeks, 2001; Tat-Kei Ho, 2002). Drawing on the 
linear and Fordist manufacturing and production models, New Public Management 
(NPM) has been one approach to public-service reform since the 1970s (Osborne, 
2018). Various approaches have been developed by governments, international 
organisations, and consultancies since the 1990s in an attempt to guide, monitor, and 
measure the use of technology in the public sector and for service provision. Such 
approaches are often classified as eGovernment stage or maturity models (henceforth 
eGovernment maturity models). Their aim is to identify transformational stages of the 
technological adoption of public-sector service provision. Most of them are sequential 
in their approach, and map capabilities, maturity, and progress in eGovernment and 
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eGovernance literature. Layne and Lee (2001), Andersen and Henriksen (2006),  
Fath-Allah et al. (2016), Heeks (2005, 2015), Klievink and Janssen (2009), Moon (2002), 
Traunmüller and Wimmer (2003), and West (2004) have all reported the usefulness of 
eGovernment stage and maturity models as tools for guiding decision makers and 
spurring on the development of capabilities required for countries to shift from one 
stage to another, albeit from different perspectives. 

The changing academic focus is reflected in research on the use of ICT by the public 
sector. The shift has been from evaluation and measurement of the maturity of  
public-sector take-up of technology (from the late 1990s), to preconditions, contextual 
and environmental issues, such as infrastructure, digital literacy, decision-making.  
The availability and type of online service provisions generally preceded the analysis of 
factors affecting their actual use and the impact of eGovernment, e.g. effectiveness, 
efficiency, equity. More recently cloud solutions, the Internet of Things (IoT) and Smart 
Cities have received a great deal of attention. Data analytics, Artificial Intelligence (AI), 
decision-making (e.g. eParticipation and eDemocracy), agility, co-creation and design 
thinking, open and whole-of-government approaches have also been in vogue 
(Bannister and Connolly, 2012; Criado, 2018; Scholl, 2013). 

In summary, these eGovernment maturity models can be considered frameworks1 
and classified as being either normative, positive, or evaluator. For instance, Layne and 
Lee (2001, p. 135), who state that their approach offers a path for governments to 
follow, can be considered an example of a normative model (i.e. a prescriptive model of 
what influencing factors are in play and a model to emulate, see Cordes, 1997 and 
Desmarais-Tremblay, 2014). The maturity model proposed by Hiller and Belanger 
(2001) is a clear example of a positive model (i.e. a model which points to relationships 
between variables and factors at play, see Musgrave, 1959 and Desmarais-Tremblay, 
2014). The United Nations (UN) eGovernment Survey and its associated benchmark 
(UNDESA, 2019), in turn, are evaluatory or evaluation models (i.e. a model measuring 
the change between two states of affairs, see Willmott, 1982). 

Nonetheless, the vast majority of approaches mix two or more of these three 
elements. Some, like the Waseda Index and Accenture’s approach, incorporate all 
three. The European Union’s (EU) Digital Economy and Society Index (DESI) (EC, 2019) 
and West (2004) are both normative and evaluatory as they recommend specific focal 
areas and benchmark countries or organisations accordingly. By comparison, Dias and 
Gomes (2014), Iribarren et al. (2008) and Janowski (2015) are positive and evaluatory in 
nature but with normative elements for emulation. 

The importance of different models is hard to assess, but their impact should not  
be underestimated. For instance, national and international benchmarks and indexes 
are seemingly used to direct developments, and for key strategic and government 
investment decisions. International benchmarks such as the EU DESI and the UN 
biannual eGovernment Development Index2 prove to be particularly influential. National 

                                                                 
1 This thesis differentiates between two types of framework: Theoretical frameworks defined as a general 
representation of relationships between things in a given phenomenon and conceptual frameworks defined 
as specific sets of factors, concepts or variables, according to which the research must be undertaken 
(Maxwell, 2012; Miles and Huberman, 1994). 
2 For instance, a general search of the United Nation (UN) biannual “e-government development index” or 
“UN e-government survey” results in over 58,200 hits and 37,000 hits on Google Scholar. Adding “2018” as 
the year of the latest edition of the survey and a country name such as “Estonia” to the search on Google 
 



13 
 

assessment frameworks are similarly influential, like the former Bedst-på-Nettet and 
Guldlänken in Denmark and Sweden, or current awards of excellence in Dubai and 
Oman. Other examples included frameworks adapted for analysing services and quality 
in municipalities (Dias and Gomes, 2014; Sá, Rocha, and Cota, 2016; West, 2004),  
ICT use in Mexican states (Almazan and Gil-Garcia, 2008), national one-stop portals 
(Fath-Allah et al., 2016), open government civic engagement through social media (Lee 
and Kwak, 2012), business processes (Röglinger, Pöppelbuß and Becker, 2012; 
Rosemann and Bruin, 2005), or understanding the use of ICT in emerging economies 
(Joshi and Islam, 2018). 

Meanwhile, critics of stage and maturity models cite their simplistic, generic, 
sequential, and technologically deterministic view on development, lack of solid 
theoretical foundations (de Bri and Bannister, 2015), and their lack of citizens’ 
perspectives (Andersen and Henriksen, 2006; Lee and Kwak, 2012). Other criticisms 
include their failure to address the role of management in benefit realisation and risk 
mitigation (Irani, Al-Sebie and Elliman, 2006), or their lack of empirical evidence 
validating normative models (Coursey and Norris, 2008; de Bri and Bannister, 2015). 

To address past critiques, authors such as Andersen and Henriksen (2006), Klievink 
and Janssen (2009) as well as Persson and Goldkuhl (2005) propose an outcome-based 
approach, but do so from a purely conceptual angle with no practical solution being 
offered or tested. Remenyi, Money and Bannister (2007) suggested a multi-dimensional 
perspective for measuring the value-for-money of ICT investments, viewed as lacking in 
most approaches, but these perspectives were neither developed further nor tested. 
More practical solutions include international benchmarks from the EU (EC, 2019),  
the UN (UNDESA, 2018b, 2019) and Waseda (Obi, 2017), but these tend to focus on the 
existence of preconditions such as Internet infrastructure and availability of certain 
types of online service provision, rather than actual use and value creation (DFS, 2019). 

Many others address past criticisms by proposing new variations on previous 
models, but the proposals tend to focus on semantics, the realignment of existing 
elements, or on adding single emerging topics, such as Smart Cities, interoperability,  
big and open data (Gottschalk, 2009; Kalampokis, Tambouris and Tarabanis, 2011), 
eDemocracy, eParticipation or the uptake of social media (Falco and Kleinhans, 2018; 
Janowski, 2015; Lee and Kwak, 2012). 

In short, none of the frameworks, targeting policy-makers, proposed to date seems 
to adequately address the main research question (RQ): 

 
How to improve the public sector’s approach to the successful provision and citizens’ 
actual use of online public services? 

 
As the research question resulting from the gap identified in the literature is a broad 

one, this thesis breaks it down into three sub-questions: 
• First this thesis focuses on what frameworks have been suggested for 

providing value adding online public-sector services to citizens (SQ1); 
• Based on the findings (in SQ1), the thesis explores how the identified 

frameworks correspond to country practices (SQ2); 

                                                                                                                                                              
Scholar results in approximately 1200 hits, whilst a general search on Google will result in 2.91 million hits as 
a consequence (search on 22 February 2020). 
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• Depending on the findings (in SQ2) this thesis will, where relevant, explore 
how the frameworks can be revised to better include the country practices 
and academic findings (SQ3). 

 
Addressing the main research question and the three sub-questions, this thesis 

draws on five original (core) peer-reviewed publications (I–V) and is supported by an 
additional three in the appendix (VI–VIII). Drawing on the eight original publications, 
the thesis first outlines the methodology and approach of the thesis and publications 
(section 2). The thesis contributes to existing research in at least three ways. First,  
it reviews existing literature to identify what frameworks have been suggested for 
providing value-adding online public-sector services to citizens (SQ1). The analysis is 
used to develop a potential multi-dimensional framework for the case studies (section 
3) and is primarily based on publications (I, II, IV, V). In doing so, publication (I) explores 
supply- and demand-side issues relating to public-sector service provisions and citizens’ 
actual use of them. Publication (I) identifies eGovernment maturity models as a  
sub-category of research proposing specific approaches for ICT use and digital 
transformation of the public sector and service delivery. Publication (II) identifies and 
analyses 42 eGovernment maturity models. The high level of attention paid to maturity 
models in both academic circles and by national authorities stems from their use by 
international organisations, consultancies, governments and academics to guide, frame, 
assess and benchmark different governments’ performance in relation to public-sector 
uptake of technology, not least to provide online services. Publication (II) is supported 
by publication (IV), which reviews three strands of literature addressing public-sector 
uptake of technology, that is: ICT-enabled reform in research on Public Administration, 
research into eGovernment, and Information Systems management. Publication (V) 
takes a more in-depth look at ICT-enabled public-service delivery in eGovernment, 
specifically in literature. 

Second, to explore how the identified frameworks correspond to country practices 
(SQ2), the findings of publication (II) are compared to actual national approaches, in 
order to explore the second research question (SQ2); and a five-country cross-case 
comparison using the multi-dimensional framework is presented (section 4). The aim of 
publications (III, VI, VII, VIII) is to explore whether the approaches suggested hold up to 
national practices and whether the gaps and weaknesses of existing eGovernment 
maturity models found in publication (II) are also reflected in the countries’ actual use 
of ICT and the delivery of services online. The publications not only explore the 
approach pursued by five different countries since 2000 but gather data in order to 
attempt to measure potential outcomes of the approaches followed in the five 
countries. 

Third, in light of the review of the academic literature and the case-study findings, 
the thesis address how the frameworks can be revised to better include the country 
practices and academic findings (SQ3) (in section 5). The thesis concludes with 
summaries of its contribution to academic research (section 6). 
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2 Methodology 
A three-pronged (or phased) approach is used to explore the thesis’s core research 
question of how to improve public-sector approaches to the successful provision and 
citizens’ actual use of online public services (RQ). First, a structured review of existing 
literature is carried out to explore whether the research question addresses an existing 
gap in research. Having identified eGovernment maturity models as an area of potential 
interest, the literature review is expanded to identify existing models. Based on the 
review of literature, a metasynthesis analysis is carried out to determine what 
frameworks have been suggested for providing value-adding online public-sector 
services to citizens (SQ1). Second of all, based on the metasynthesis analysis, a number 
of case studies are developed for cross-case comparison to explore how the identified 
frameworks correspond to country practices (SQ2). Lastly, the thesis draws on the eight 
original publications to examine, where relevant, how the frameworks can be revised to 
better include the country practices and academic findings (SQ3) and can be developed 
in the three-pronged approach (illustrated in Figure 1) to synthesise the findings. 

Figure 1. Three-phased research approach (source: author) 

Phase 1 – Literature review and metasynthesis analysis 
Existing literature is reviewed (I, VI, V) in order to check whether the overarching 
research question has already been addressed in literature and to develop a potential 
conceptual framework for the thesis. The review of literature follows a traditional 
pattern for systematic information retrieval as outlined by Roberts (1977) and Walsh 
and Downe (2005) for identifying relevant research. Walsh and Downe’s (2005) 
seven-step model was adapted to include “berrypicking” (Bates, 1989; IV, V). The seven 
steps involve: framing the research question; purpose and aim of the review; locating 
relevant studies; deciding what to include; appraising literature identified; comparing 
and contrasting research; making conclusions. The aim is to validate the existence of a 
potential research gap and to justify the main research question of this thesis. 

Keyword searches (i.e., eGovernment or service, eService, online service or 
development, model, framework) are made in the Web of Science (Reuters, 2015), 
Scopus (Elsevier, 2015), and the E-Government Reference Library version 10.5 
(University of Washington, 2015) databases in order to provide a framework for the 
review and to locate relevant literature. Complementary sources include Google 
Scholar, ResearchGate, and non-academic reports relating to eGovernment maturity 
models, benchmarks and rankings. In order to more closely frame and refine the review 
parameters, only English-language academic studies, at least seven pages long, 
published by peer-reviewed academic conferences, academic journals, or international 
organisations since 1995 are considered (IV, V). 

The research identified is appraised, compared and contrasted, in order to identify 
clusters of different studies and in order to identify potential frameworks and concepts 
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proposed in light of the overarching research question. The eGovernment maturity 
models are found to be of particular interest and relevance. A more narrowly confined 
keyword-based review of literature (i.e. eGovernment stage or model, level, tier or 
development) is conducted in order to identify relevant models and concepts for 
further analysis. The same parameters as the previous literature review were used 
(Roberts, 1977; Walsh and Downe, 2005). 

An analysis of meta stages and meta characteristics is helpful (Walsh and Downe, 
2005) for comparisons and for contrasting the various eGovernment maturity models 
identified in the closely confined review of literature. Using a qualitative metasynthesis 
framework to explore similarities between the various models also addresses semantic 
variations for similar ideas and concepts (Sandelowski, Docherty and Emden, 1997).  
The aim of the mapping exercise is to identify homogeneity or heterogeneity, strengths 
and weaknesses thereby pinpointing potential gaps in literature (Sandelowski, Docherty 
and Emden, 1997). Lee’s (2010) metasynthesis framework is used, as it constitutes the 
most in-depth attempt to systematically synthesise and compare eGovernment 
maturity models. Preconditions are added to Lee’s five meta stages as this helps 
establish a contextual background and helps with ex-ante/ex-post evaluation of 
potential impacts. The resulting six metaphors are defined in Table 1 below (II). 

Table 1. Metaphors: their definitions, related stages, and themes (source: adapted by author from 
Lee, 2010) 

Metaphors Description Stages/Concepts 
Citizens and  
Services 

Operation and 
Technology 

Pre-
conditions 

Existence of relevant human abilities and skills (i.e. 
digital literacy for using ICT), the availability of a 
technical infrastructure (i.e. access to the Internet), 
the existence of online service provision (i.e. 
websites and eServices) 

    

Presentation Presenting information in the information space Information   

Assimilation Assimilates (or replicates) processes and services in the 
information space with the ones in the real world. 

Interaction Integration 

Reforming Reforming the processes and services in the real 
world to match the information space requirements, 
fitting for efficiency 

Transaction Streamlining 

Morphing Changing the shape and scope of processes and 
services in the information space as well as the ones 
in the real world, fitting for effectiveness 

Participation Transforming 

eGovernance Processes and services in both worlds are managed 
simultaneously, reflecting changes involving citizens 
with reconfigurable processes and services 

Involvement Process 
management 

 
As a result of the phase 1 literature review and analysis, a conceptual model is 

proposed for phase 2’s multi-country comparison. The conceptual approach is based on 
Symons’ (1991) context, content, process model (CCP model) as used by Devos et al. 
(2007). Adapted by Krimmer (2012) in relation to the introduction and use of electronic 
voting and voting technology, the CCP model is particularly interesting for this thesis’s 
focus on online services and its cross-case.3 
                                                                 
3 Symons’ (1991) CCP model, is adapted by Krimmer (2012) to ICT use in electoral processes. As a result of the 
literature review and thesis’s case studies and their focus on online services (proposed in section 3), 
Krimmer’s CCP model has been adapted by the author. 
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Phase 2 – Exploratory case study 
Following the literature review and the development of the conceptual model in phase 
1, the case-study publications (i.e. III, VI–VIII) are based on a classical exploratory, 
qualitative, cross-case comparative approach (Benbasat et al., 2013; Rohlfing, 2012; 
Yin, 2013). This approach establishes a conceptual framework for in-case analysis and 
cross-case comparison utilising the conceptual framework developed in phase 1.  
The aim of the in-case analysis is to identify which mechanisms are at play in each case 
and to determine whether the eGovernment maturity models correspond to countries’ 
practical approaches to eGovernment, and online service delivery in particular (III,  
VI–VIII). 

As with any cross-case analysis, the tension between the universality and uniqueness 
of the case needs to be balanced with the need for a more general understanding of 
the generic processes across cases and time (Miles et al., 1994). The cases were 
therefore selected using purposive sampling, so they represent different socio-economic 
contexts (Miles and Huberman, 1994; Onwuegbuzie and Leech, 2007). The purposive 
sample was fine-tuned with convenience sampling, i.e. those cases judged to have 
relevant information available and where access to data and interviews could be 
ensured (Onwuegbuzie and Leech, 2007; Qureshi, 2018). The Faroe Islands (VI), 
Denmark (III), Estonia (VII), Georgia (VIII), and Japan (III) are used as cases to identify 
any potential commonalities in relation to public-sector technology use and  
ICT-enabled service delivery and the proposed eGovernment maturity models. Their 
different historical experiences, respective population sizes, socio-economic contexts, 
government structures, stakeholders, approached eGovernment, and ICT-enabled 
service delivery at various points in time will help isolate any commonalities. The case 
experience of public-sector technology use and service delivery, in turn link this to the 
review of literature (IV, V) and the analysis of eGovernment maturity models (II). 

In terms of population, all five countries are considered nation states with a single 
dominant ethnic group, language, and culture – although Estonia features a large 
Russian-speaking minority and Georgia has strong regional identities. The populations 
are stable or ageing in all these countries. The size of the population for the different 
countries varies, ranging from a micro-dependency (Faroe Islands), to small and 
medium-sized countries (Estonia, Georgia, and Denmark), and finally to a large, 
relatively decentralised country (Japan). 

In economic terms – defined as Gross Domestic Product (GDP) per capita at 
Purchasing Power Parity (PPP) – the countries range from low-income countries 
(Georgia), to medium-income (Estonia), to high-income (Faroe Islands, Denmark, and 
Japan) (III, VI–VIII). 

With respect to the conceptual framework, the five countries represent different 
government structures and a variety of stakeholder influences. Denmark, Estonia4, 
Georgia and Japan all have regional and local authorities. Danish regions focus on 
healthcare, with around 80% of all public services being delivery by municipalities 
directly or on behalf of central government. All Danish municipalities have extensive 
online service portfolios. Japanese regional prefectures are responsible for areas such 
as urban planning, welfare, health and hygiene, except when transferred to the local 
level in the twenty city municipalities exceeding half a million inhabitants. Local 
                                                                 
4 Note: The bulk of this thesis research, including Estonian interviews, were carried out in 2016 and 2017, i.e. 
before the Estonian structural reform of municipalities was completed in October 2017. 
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authorities are as a result responsible for between 60 and 70% of all service delivery to 
citizens, but with vastly different online-service portfolios. Estonian counties and 
Georgian regions by comparison have little actual service-delivery responsibility. While 
service delivery is increasingly decentralised in both Estonia and Georgia, it is currently 
limited compared to Denmark and Japan. That said, larger urban areas, such as Tallinn, 
Tartu (both in Estonia), Tbilisi and Batumi (both in Georgia), do offer a number of online 
services, but largely consisting of online information rather than two-way digital 
transactions. The Faroes by comparison have no regions and except for larger urban 
municipalities, local authorities provide few services online. 

The five countries embraced ICT in the public sector at different times. Denmark, 
Estonia and Japan have all been considered global good practices for the last two 
decades, with Estonia regarded by many as a world leader in public-sector innovation 
and ICT and Japan with a heavy infrastructure and hardware focus (III, VII). Georgia and 
the Faroe Islands are relative “late movers”. Georgia embraced technology as an 
enabling tool of public-sector reform, while the Faroe Islands by comparison are a  
late-comer (VI, VIII). 

To develop each case, desk-top research was first carried out using the same 
methodology and sources as in phase 1. That is a traditional pattern for systematic 
information retrieval outlined by Roberts (1977), Walsh and Downe (2005). Second, 
semi-structured interviews (Bryman and Bell, 2015) lasting between 45 and 90 minutes 
were carried out in the native language of the interviewee or in English, in order to 
validate and complement desk research findings.5 The objective and value of the 
interviews is to shed light on actual forms of coordination and cooperation, something 
that is neither reflected in official policy documents or organigrams, nor captured by 
previous research or policy documents – including the author’s desk-top research and 
analysis. 

References to interviews are anonymised with the intention of doing this being 
confirmed at the beginning of each interview. The aim of the anonymised interviews is 
to facilitate responses from interviewees which are as frank and forthcoming as 
possible. All interviews were recorded, with written notes being made by the 
author/interviewer, including a post-interview summary. Summary notes included a 
complete list of interview dates, times, locations, interviewee names, their occupations, 
contact details, and organisations. In order to identify patterns across interviews, the 
summaries were coded using basic codes relating to the core research questions, e.g. 
governance model, intergovernmental cooperation, availability of eServices, use of 
eServices, channel strategy, portal, degree of digitisation. 

A total of 46 interviews with 64 interviewees from central and local government, 
academia, and the private sector were carried out in the Faroe Islands, Denmark, 
Estonia, Georgia and Japan. The variation in the number of interviews and interviewees 
is the result of different national set-ups, numbers of stakeholders and availability.  
The mix of stakeholders interviewed is nonetheless similar for all five countries. Table 2 

                                                                 
5 As recommended by Bryman and Bell (2015) all interviewees received a copy of the interview guide at least 
four weeks prior to the scheduled interview. The interview guide included information on objectives of the 
research interview, the list of potential questions covered, information on confidentiality, privacy, anonymity, 
data protection plus contact details for the Research Ethics Committee of the University of Tartu, if an 
interviewee should have any ethical concerns. 
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outlines the number of interviews, the period during which they were conducted and 
the number and type of stakeholders the interviewees represent. 

Table 2. Number and type of interviews and interviewees per country (source: author) 
Country Interview period Number of 

interviews 
Number of 
interviewees 

Faroe Islands 5–26 June 2015 9 9 
Denmark 4–11 May 2017 10 15 
Estonia 19 January and 2–29 May 2017 13 13 
Georgia 25 May 2015, 9 February and 1–2 June 2017 6 11 
Japan 29 November–2 December 2016, and 17 May 

2017 
6 16 

Total  46 64 
 
Phase 3 – Conclusions and a new multi-dimensional framework 
Based on phase 2 (i.e. II, VI, V) and the in-case analysis (i.e. VI–VIII), the cross-case 
comparison (i.e. III) is used in phase 3 to determine whether any interrelationship exists 
between the eGovernment maturity models, and how countries approach 
eGovernment and in particular online service delivery in practice. The comparison helps 
address the main research question and the three sub-questions and thus also the 
overarching question addressed by this thesis. Phase 3 concludes by discussing the 
findings of the review of literature and metasynthesis analysis (phase 1) and the study 
of actual practice in five selected countries (phase 2). The findings of phases 1 and 2 are 
used to propose a new multi-dimensional framework for governments to approach 
service delivery supported by technology. Using 2012–2016 data collected during case 
studies (phase 2), the proposed multi-dimensional framework is populated with data 
collected during the case studies, and a tool is proposed for monitoring and measuring 
the availability of infrastructure and online services as well as the utilisation of these. 

To summarise the methodology approach (see also Figure 1), in section 3 this thesis 
will present the results of the phase 1 literature review, the metasynthesis analysis of 
the eGovernment maturity models and develop the theoretical and conceptual model 
for the case studies (I, II, VI, V). In section 4 the results of the phase 2 exploratory, 
qualitative, in-case analysis for cross-case comparison using the conceptual framework 
will be presented and analysed (III, VI–VIII). Section 5 will explore the research 
questions in relation to literature review, analysis of eGovernment maturity-model 
metasynthesis and cross-case analysis and propose a new framework approach and test 
this with data collected for Denmark (III) and Estonia (VII). Section 6 concludes by 
summarising this thesis’s contribution to research and potential avenues for future 
research. 
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3 Review of literature 
In order to develop a conceptual framework for the thesis, this section outlines the 
research focus of three strands of literature and the analysis of all eGovernment 
maturity models identified. Combining findings of the review of literature with past 
approaches and frameworks, a new multi-dimensional framework (or conceptual 
model) is then proposed. 

3.1 From eGovernment to governance of Digital Transformation 
Using the methodology for systematic information retrieval outlined in section 2, 
publication (IV) finds that the policy focus and academic research on the use of ICT in 
public administration have changed over time. Researchers such as Bannister (2011), 
Brown and Grant (2005), Heeks (2005), Heeks and Bailur (2007), Scholl (2013), Yildiz 
(2007), Ljupčo et al. (2015), Criado (2018), and Draheim et al. (2020) illustrate the 
changing focus of academic discourses. From the 1990s on the initial focus was on 
measuring and evaluating the maturity of ICT in public administrations. This was 
followed by an analysis of preconditions and contextual issues, such as awareness of 
online service provisions and the potential of ICT, digital divide, trust 
and infrastructure, etc. The focus shifted towards evaluating the availability of 
eGovernment services, service types and technical solutions (i.e. supply, maturity level, 
etc.), but the focus subsequently moved on. First to the actual take-up of eGovernment 
solutions such as demand, usage, the hiatus between interest and use, influences 
affecting their use, etc. Then, the evaluation of eGovernment impacts, such as 
effectiveness, efficiency, equity, etc. were prominent. Of late, the innovative use of 
new technologies, such as Artificial Intelligence (AI), decision-making (e.g. 
eParticipation and eDemocracy), co-creation and design thinking methods, open and 
whole-of-government approaches, smart and sustainable cities and Internet of Things 
(IoT) have been in vogue. Whilst the policy focus of eGovernment has broadened the 
technocratic narrative of increased efficiency, effectiveness and quality nonetheless 
continue to dominate eGovernment literature (Draheim et al., 2020; IV, V). 

As the eGovernment field of research has changed it has also matured. The term 
“electronic government” was first coined in 1993 by the US National Performance 
Review, becoming a prominent term around 1997 (Heeks and Bailur, 2007). IT and 
technology have, nevertheless, played a role in the delivery of public-sector services for 
over a century, but increased rapidly from the middle of the 20th century on. For 
instance, Gammon, in his 1954 review article on automatic handling of paper work, 
used the common definition of eGovernment as coined in 1997 (Gammon, 1954; 
Garson, 2006; IV), thus reflecting the emergence of technology and an ICT-enabled 
industrial revolution and digital transformation. For the purpose of this thesis, 
electronic government (eGovernment) is defined as “the use of ICT and its application 
by government for the provision of information and public services to the people” 
(UNDESA, 2014, p. 2). By contrast, electronic governance (eGovernance) encompasses 
all processes of governing, whether carried out by a government, market or network, 
whether over a family, tribe, formal or informal organisation or territory, and whether 
implemented through laws, norms, authority or language (UNDESA, 2014) (IV). For 
focus, this thesis uses McGregor’s (1982) narrow definition of a public service, that is a 
service provided by a government to people living within its jurisdiction, either directly 
(through the public sector) or by financing the provision of the service. The focus is on 
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citizen-orientated “core” public services, i.e. those services whose use is required for 
proof of identity, to obtain permits (e.g. for construction, to drive a car), to receive 
support (e.g. pensions, child allowance) etc. (Meyerhoff Nielsen and Krimmer, 2015). 
The narrow definition of public service helps focus this thesis. While not covered by this 
thesis, the narrow definition does not exclude related concepts such as co-creation  
and innovation, which may in fact be facilitated by intergovernmental collaboration and 
collaboration with end-users and stakeholders (Jonas and Roth, 2017). 

Academic and policy research is found to consist largely of case studies or theorising 
over the general introduction of ICT in public administration (PA), as illustrated by 
Leitner et al. (2003), Millard and Undheim (2007), Huijboom et al. (2009) or the OECD 
(2011, 2014, 2016) (IV). In literature covering Public Administration, many authors, e.g. 
Turner and Hulme (1997), Frederickson et al. (2012), Drechsler and Randma-Liiv (2014), 
have examined governance and stakeholder dynamics in the public sector, Dunleavy  
et al. (2006) being an early example of this, with regard to the digital era. Others, like 
Brown and Magill (1994), Heeks (2001, 2005) Heeks and Bailur (2007), Bannister and 
Connolly (2011), Pollitt and Bouckaert (2011, 2017), Cordella and Bonina (2012), have 
researched governance and cooperation with regard to public-sector use of technology, 
but largely in relation to ICT-enabled public-sector reform and not the impact of 
government service provision or benefit realisation as such (IV, V). By way of 
comparison, Heeks (2001, 2005) tackles implementation, project management and 
governance, with others, like Tat-Kei Ho (2002) and Fountain (2004, 2008), focusing on 
governance, institutional reform but also public service delivery (Fountain, 2004). 

In information systems (IS), management research by Brown and Magill (1994), 
Brown and Grant (2005), Ross, Weill and Robertson (2006), Iribarren et al. (2008), 
Klischewski and Scholl (2008), Pöppelbuß et al. (2011) largely focused on the use of 
technology within single organisations or private-sector multinationals rather than the 
public sector at large or service delivery specifically to citizens (II). In literature on 
eGovernment (and eGovernance), the governance and cooperation angles have been 
covered, e.g., by Heeks and Bailur (2007), Fountain (2001, 2004, 2008), Millard et al. 
(2008), Huijboom et al. (2009), van den Broek et al. (2010), but are limited in relation to 
the outcomes of utilisation of ICT in public-sector delivery of services to citizens.  
As a response, authors like Ae Chun, Luna-Reyes and Sandoval-Almazan (2012) and 
Klievink, Bharosa and Tan (2016) argue that collaborative approaches combining  
value-driven, citizen-driven, cost- and technology-focussed forces are more likely to 
lead to successful outcomes, including the utilisation of online service provisions. 
Others have highlighted open government and co-creation as drivers of change, with 
Lee and Kwak (2012), Pizzicannella (2010) and Schmidthuber et al. (2017) being 
examples of this. Interestingly, co-creation drivers identified by McBride et al. (2018)  
all directly or indirectly involve the public sector. The drivers identified include 
motivated stakeholders, innovative leaders, proper communication, an existing open 
government data portal, external funding, and agile development (McBride et al., 2018). 

New engagement forms, processes, innovation of services and organisations are by 
no means easy. Improved inter-organisational collaboration, development and 
deployment of new governance and cooperation tools and models is required to 
facilitate change (Torfing and Triantafillou, 2013). Authors as diverse as the OECD 
(2014), Osborne (2018), Torfing and Triantafillou (2013), and Burke (2014) in her review 
of Wright’s (1978) classical text on intergovernmental relationship all argue that some 
kind of proactive steering, even from a distance, is required. The objective is to design 
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and ensure the functioning of new governance, intergovernmental cooperation, and 
service-delivery models. Either as a source of data and funding, to help drive 
motivation, innovation, and communication around the co-creation process and have a 
more open and agile approach to service design, production, and delivery. Rather than 
merely adding the end-user to the process of service design, it is the use which creates 
the performance and value of a public service, with the public sector acting as 
facilitator of this process (Jonas and Roth, 2017; Osborne, 2018). This not only 
emphasises the need to look at actual use as a factor for measuring value creation for a 
given eService, but highlights the role of governance and intergovernmental 
cooperation in facilitating the digital transformation of service delivery (Anke, 
Pöppelbuß and Alt, 2020; Panagiotopoulos, Klievink and Cordella, 2019). This has also 
been emphasised in relation to public procurement and innovation (Kalvet, 2012),  
in how to overcome barriers to once-only principles (Wimmer et al., 2017), co-creation 
(McBride et al., 2019), smart cities (Viale Pereira et al., 2017), how the EU accession 
process has strengthened public-sector governance and changed intergovernmental 
cooperation in Central and Eastern European countries (Sarapuu, 2013), and a variety 
of other topics. This is indirectly supported by the empirical longitude study of UNDESA 
EGDI data for 2003–2018, for 193 countries, indicating that leap-frogging countries 
have generally applied continuous strategic cycles, driven by a core vision or agency 
(Martins et al., 2019). This is partially contradicted by a data analysis of 183 countries 
conducted by Krishnan, Teo and Lymm (2017), which found that ICT infrastructure and 
human capital are positively associated with the government’s willingness to 
implement eParticipation and eGovernment, while governance was not significantly 
associated with this, rather indicating that the relationship between governance and 
the level of eGovernment “maturity” was not necessarily mediated by government 
willingness to implement eParticipation initiatives (Krishnan, Teo and Lymm, 2017).  
This contrasts with the so-called eGovernment maturity models, which largely focus on 
the introduction of ICT to government as a whole and often address online service 
offerings to citizens and businesses (IV). 

Past criticism includes blindly digitising existing processes (Bannister, 2001; de Bri 
and Bannister, 2010; Traunmüller and Wimmer, 2003), throwing light on technological 
details, or introducing IT and technology without looking at the outcomes and added 
value (Janssen, Charalabidis and Zuiderwijk, 2012; Lips, 2012; IV). In relation to the 
impact of ICT and citizens’ use of online services, PA literature has seen the emergence 
of a number of new paradigms over time. Pollitt and Bouckaert (2017) compare  
post-Weber research to geological sediments with new layers built up on top of existing 
research. These “paradigmettes” include both NPM, public value, Joined-up 
Government (JUG) or whole-of-government approaches (Drechsler and Randma-Liiv, 
2014) and digital-era governance (Dunleavy et al., 2006). Put simply, the literature on 
ICT-enabled PA reform has a solid understanding of government and service delivery, 
although some strands, such as NPM, are seen by some as a flawed model (Osborne, 
2018; Dunleavy et al., 2006; Drechsler and Randma-Liiv, 2014). Having dominated 
public service reform since the 1970s until the recent past, the critique of NPM is the 
pre-occupation with linear and Fordist models of public service delivery, seen in 
manufacturing and production literature. This does not adequately mirror the 
increasingly complex, fragmented and interdependent reality of public-sector 
governance and management of public service production and delivery (Osborne, 
Radnor and Nasi, 2013), including factors at play in the provision and citizens’ 
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subsequent uptake of online services. Digital-era governance is a reversal of NPM 
priorities and orientation (Dunleavy et al., 2006). It is argued, in turn, that digital NPM is 
a selective adoption of efficiency over fundamentally reengineering the approach to 
public-sector service production and delivery to citizens proposed by digital-era 
governance (Dunleavy et al., 2006; Drechsler and Randma-Liiv, 2014). As with IT 
governance literature, essential elements are proposed, but none of the strands of 
research appear to propose adequate models for improving government approaches to 
successful provision (i.e. provision/input) and citizens’ use of online public services  
(i.e. demand/output) (IV). 

The field of eGovernment has been debating theoretical foundations since the 
1990s. Some authors, like Heeks and Bailur (2007), proposed that distinct and deep 
theorisation is required. Still others, like Bannister and Connolly (2015), argue that the 
cross-disciplinary nature of eGovernment justifies adopting and adapting theories and 
theoretical frameworks from other disciplines. (IV). Whether one supports the need for 
a grand eGovernment theory or not, the eGovernment maturity models are a strand of 
academic discourse which have proposed numerous general frameworks (of both a 
conceptual and a theoretical nature) in order to help better understand public-sector 
utilisation of ICT and online service delivery, in particular, to which this thesis now 
turns. In a similar vein, it has been debated whether there is justification to specifically 
refer to “electronic” or not (Lips, 2012). 

3.2 An analysis of eGovernment maturity models 
Inspired by IS management, which has long used models for designing and evaluating  
systems, Sambamurthy and Zmud (1999) argue that different forces interact and 
reinforce, dominate or conflict with one another. The eGovernment maturity models are 
often hybrids of behavioural-science and design-science models. Many of the models’ 
initial stages have been observed empirically, while later stages are aspirational (de Bri 
and Bannister, 2015; IV). Three primary modes of information-technology (IT) 
governance, information-system (IS) management and capability maturity models 
(CMM) have prevailed since the 1980s: Centralised, decentralised or federal modes for 
introducing ICT. Whilst IS management and the CMM models address political and  
legal dimensions, most focus on business processes in single organisations, not the 
cross-organisational, national, or international ones seen in the PA and eGovernment 
literature. In short, a limited analysis of the “multi-headed beast” that is the public 
sector is identified by CMM models (IV). 

In this context, a number of developmental eGovernment maturity models have 
been proposed, which are also based on technical, organisational and managerial 
feasibilities and corresponding examples. With the use of ICT in public administration 
and public-service delivery often referred to as chaotic and uncoordinated, the aim of 
eGovernment maturity models has also been two-fold: to understand and evaluate 
progress including benchmarking organisations and countries. The implication is that 
their use has often been viewed as guides for policy and decision-making (Layne and 
Lee, 2001; Siau and Long, 2005; II, IV). Like their IS management counterparts, 
eGovernment maturity models are based on the assumption that change enabled by 
ICT occurs in a predictable pattern of evolution and change. Thus, eGovernment 
maturity models generally involve a set of a sequence of levels (or stages) which 
together form an anticipated, desired, or logical path from the initial state to maturity 
(Becker, Knackstedt and Pöppelbuß, 2009; Gottschalk, 2009; Kazanjian and Drazin, 
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1989). This implies that each level of maturity indicates an organisation’s current or 
desirable capabilities in relation to a classification scheme (Rosemann and Bruin, 2005; 
IV). 

The first eGovernment maturity models were developed by national auditors in 
Australia, Sweden and the United Kingdom, and subsequently embraced by consultancy 
companies and international organisations. Layne and Lee (2001) were amongst the 
first academics in eGovernment literature to argue for dividing development into 
distinguishable stages of maturity. Based on models developed by national authorities, 
Layne and Lee’s (2001) four-stage model remains the most widely cited and influential 
model of eGovernment maturity. The Layne and Lee maturity model continues to form 
the basis for the majority of subsequent academic eGovernment maturity models and 
international benchmarks, such as the UN eGovernment Development Index (II). 
Subsequently, a sub-category of eGovernment research has focused on maturity 
models. Academia has developed maturity models for similar purposes, such as 
national authorities, international organisations, and consultancies: that is, as a 
common reference frame for understanding developmental stages of the use of ICT in 
public administration (Lee, 2010). As both Siau and Long (2005) and later Lee (2010) 
pointed out, eGovernment maturity models seem to be incongruent with one another 
as each adopts different perspectives and uses slightly different metaphors. This 
presents a challenge in understanding different research outcomes, but also in planning 
future actions for developing eGovernment. To date, eGovernment literature generally 
differentiates between three types of maturity models (Fath-Allah et al., 2014; Persson 
and Goldkuhl, 2005; IV): 

• Governmental models developed by governments, consultants, and academics 
to help authorities identify and improve their level of maturity (generally using 
predefined models and toolkits). 

• Holistic models designed to assist authorities (generally predefined models, 
toolkits and indicators) in project implementation and to determine whether 
the project will succeed or not. 

• Evolutionary eGovernment maturity models based on sequential evolutionary 
steps, for instance from immature to mature eGovernment with enhanced 
quality. 

 
This implies that eGovernment maturity models are often at risk of mixing positive 

(i.e. a model highlighting relationships between variables and factors), normative (i.e. a 
prescriptive model of what is at play and a model to emulate) and evaluatory elements 
(e.g. a benchmark for comparisons) (IV). In light of this, and borrowing aspects from 
Iversen, Nielsen and Norbjerg (1999) and Pöppelbuß and Röglinger (2011), 
eGovernment maturity models in the context of this thesis are defined narrowly “as the 
assessment of an as-is situation, to derive and prioritize improvement measures, and to 
control progress” (II). 

As the holistic maturity models focusses on project implementation and 
organisational capabilities in a single organisation, as can be seen in the IS management 
and CMM literature (Persson and Goldkuhl, 2005; Ross, Weill and Robertson, 2006; 
Weill, 2004), the primary focus of this thesis’s review is on maturity models related to 
public-sector ICT use for service production and delivery (II). Using the metasynthesis 
framework approach outlined in section 2, 42 stage models were identified, compared 
and contrasted. According to their origin, five (12%) stem from national authorities, 
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three (7%) from international organisations, four (10%) originate from consultancy 
firms, and the remaining thirty (71%) from the scientific community (II). The first 
eGovernment model was proposed by the Australian National Audit office in 1999 
(NAO – National Audit Office, 2002), a mere six years after the term “eGovernment” 
was first coined by the US National Performance Review, and only a couple of years 
after the term first gained popularity (Heeks and Bailur, 2007) (II). More than half (23 or 
55%) were published between 2000 and 2004 – including all models originating in 
international organisations and consultancies (II). Roughly half (22 or 52%) are based on 
case studies and actual experiences. Of these, the majority are based on observations 
in a single country and with a single level of government (15 or 36%), such as 
municipalities (3 or 7%) or regions (3 or 7%). Seven models (17%) are based on 
experiences and cross-country comparisons (II). 

The authors’ analysis of 42 different stage models identified eleven different stages 
from pre-conditions to transformation (or morphing) and eDemocracy. Models and 
their respective complexity and maturity levels (or stages) vary from simple models 
such as Reddick’s (2004) two-stage model presenting information online and 
transactional eServices, and the World Bank’s (Toasaki, 2003) three-stage model, which 
adds user engagement to Reddick’s version. More complex models include Dias and 
Gomes’ (2014) three-dimensional, 12-stage model, Waseda’s four stages with seven 
cross-cutting themes (Obi, 2016), Iribarren et al. (2008) with five stages and 172 
indicators, or the UN model with its four stages and over 200 indicators for their 
eGovernment Development Index (UNDESA, 2018b). It is interesting to observe that 
models such as Waseda (Obi, 2016), Heeks (2015), and Dias and Gomes (2014) rely 
heavily on borrowing from the CMM/CMMI models with their multi-dimensional 
approach, and also recommended by Remenyi, Money and Bannister (2007). 

As the various models are based on different perspectives and use different 
definitions and metaphors, they can be difficult to understand and summarise (II).  
To alleviate this difficulty, the eleven meta-stages are further distilled using Lee’s (2010) 
qualitative metasynthesis framework. Using twelve maturity models, Lee proposed a 
semantic framework consisting of five general metaphors, namely: Presenting, 
Assimilating, Reforming, Morphing, eGovernance. Adding pre-conditions, seen in many 
of the maturity models (benchmarking in particular), the specific meta characteristics  
of the 42 maturity models are mapped and presented in accordance with Lee’s 
metasynthesis framework in Annex 1 – eGovernment maturity models mapped in 
accordance with Lee’s qualitative metasynthesis framework. 

Whilst much research refers to the eGovernment maturity models, the initial 
findings of the literature review (V, VI) indicate that they may act as an appropriate 
conceptual framework for this thesis and the case studies. The analysis nonetheless 
identifies five key weaknesses, related to: Preconditions, background indicators and 
outcomes; back-end integration and front-end service delivery; decision-making as a 
level of maturity; governance and cooperation approaches; and stakeholders and  
end-users. Each of these five areas are addressed in subsequent sections (II). 
 
Preconditions, background indicators and outcomes 
Whilst semantics and definitions vary in the eGovernment maturity models identified, 
the vast majority include different service elements or service types. Online information 
(or presenting) are elements found in 39 out of 42 models (93%), transactional services 
(or assimilation and transactions) in 38 models (91%), and a number include various 
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forms of “data” for successful online service delivery. Only 6 out of 42 models (14%) 
include preconditions, which makes it difficult to use the models to measure both 
relative progress and successful use of information-based websites or online 
transactional service solutions (II). 

Preconditions and background indicators are essential, as they set the scene for ex-
ante and ex-post evaluation of investment into ICT for public-service production and 
delivery both in back-office and front-office environments. Preconditions such as the 
availability of Internet infrastructure, literacy and digital skills are particularly 
important, as confirmed and statistically proven in publications (I) for twelve selected 
Baltic, Nordic, Central and Western European countries for the period 2008–2014 and 
again by a similar exercise for 208 countries and economies from 2010–2016 
(Meyerhoff Nielsen, Rohman and Lopes, 2018). Both run year-on-year Spearman  
non-parametric correlation tests and confirm the positive relationship between the 
frequency of use and Internet access at home as being statistically more significant over 
time. The positive correlation between frequency of Internet use and the take-up of 
services such as eBanking and eCommerce is also proven here. The propensity to use 
public-sector eServices is found to be weaker and statistically less significant over time, 
emphasising the limitations of current research – in particular in relation to variables 
influencing citizens’ uptake of online service offerings. 

Models such as UN (UNDESA, 2018b), EU (EC, 2014), Waseda (Obi, 2016) and 
Iribarren et al. (2008) include preconditions. Rather than establishing usage, these 
models aim to enrich analysis and to monitor the availability of key enabling factors, 
such as digital literacy, Internet availability and use, availability of electronic identifiers 
(eID), bundles of online services, access to public-sector information, downloadable 
forms, and transactional eServices in aggregated terms. This means none of the models 
constitute practical tools to monitor and measure outcomes or to realise the benefit of 
investments in ICT-enabled service delivery (II). 

Whilst different types of public service are used in multiple maturity models, the 
analysis of individual models indicates a limited understanding of core public-service 
delivery concepts. This is problematic for monitoring, measuring and comparing 
potential impacts. For instance, individual service elements such as information, 
transaction capability, and personal data are not necessarily separate maturity levels, 
but rather elements of a given service request and its subsequent production and 
delivery (Meyerhoff Nielsen and Krimmer, 2015). In a similar vein, a downloadable form 
is arguably a type of static information and, as such, does not warrant a separate 
maturity level (II). The limited insight into core public-service delivery is surprising, 
given that 22 (52%) of the 42 identified models claim to be based on practical 
experiences and case studies (see Annex 2 for an overview in summary form). In fact, 
15 (36%) of the models are largely based on observations of ICT used in a single country 
and for a single tier of public administration (e.g. local, regional, or central). Seven 
(17%) of the models are based on experiences in multiple countries, i.e. Accenture 
(Rohleder and Jupp, 2003), UN (2018a), EU (EC, 2014), Iribarren et al. (2008), Janowski 
(2015), Wescott (2001), and West (2004). Three of the models (7%), as proposed by 
Windley (2002), Chen and Mirgins (2011), and Almazan and Gil-Garcia (2008), are based 
on regional observations in a single country, whereas Moon (2002), Norris and Reddick 
(2013), and Dias and Gomes (2014) (or 7%) based their research on case studies in 
municipalities (II). 
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Of the 42 models, four (10%) take a deductive approach, 18 (44%) are mainly 
inductive, eleven (26%) are largely abductive and nine (21%) seemingly use a mixed 
approach. In relation to the type of models proposed and their use by academics and 
practitioners, 18 (43%) mix positive and normative elements to some degree. Of these, 
eleven (26%) include some form of evaluatory elements or are used for assessments of 
performance – even if not formally intended as such by the maturity model authors. 

A limited number of maturity models have attempted to address use and outcomes. 
When they do, they are largely descriptive and positive in nature (e.g. Andersen and 
Henriksen, 2006) or mix both descriptive, positive, and normative elements, without 
actually addressing online service usage (e.g. Klievink, Bharosa and Tan, 2016; Kim and 
Grant, 2010). 

All seven (17%) models including evaluatory elements (e.g. ranking, benchmarks, 
indexes) incorporate normative elements, with six included which also have features of 
positive models. In relation to international benchmarking, discussions with member 
states and external experts took place whilst redesigning EU benchmarking prior to the 
2012 assessment (leading to the current DESI format). Due to the limited availability of 
data and potential costs, a mystery shopper model was adopted rather than looking at 
actual usage (EC, 2014, 2019). Similar discussions have been included by the 
eGovernment expert group advising the UN on the eGovernment Development Index in 
the last few editions (UNDESA, 2019). Whether intended by eGovernment maturity 
models’ authors or subsequently used by others, to measure public-sector technology 
use or citizens’ usage of online services, they rarely constitute practical tools for these 
purposes and blur the purpose and usefulness of individual maturity models further. 
 
Mixing up back-end integration and front-end service delivery 
Similar to the concept of core public services, analysis shows that back-office 
integration and front-office service delivery is mixed up in many models. Rooted in 
customer contact theory, a back office is defined as that location where processes not 
directly involving the customer are carried out whereas a front office is defined as 
“where the customers are” (Lynn Shostack, 1982). This implies that a one-stop-shop 
portal does not constitute a service transaction, but indicates that authorities 
cooperate and strive for an integrated and a whole-of-government approach to service 
delivery (II). 

Multiple models have addressed back-end integration and front-end service delivery. 
Evaluating a number of pre-2005 models, Persson and Goldkuhl (2005) propose a  
two-stage model with a clear computer-science perspective. Based on Layne and Lee 
(2001), their focus is on service integration (that is, services, directed services, 
concentrated services, and portals), including horizontal and vertical integration of 
organisations, processes, exchanging, and re-using data. Persson and Goldkuhl’s data 
elements are similar to the Open Government Data Maturity Model proposed by 
Kalampokis, Tambouris and Tarabanis (2011) (II). 

By contrast, the multi-dimensional eGOV-Maturity Model (Iribarren et al., 2008) 
includes both front office and back office, policy, management and organisational 
capabilities. Criticising Layne and Lee’s model (2001) for being too linear and too  
“US-centric”, the Manchester eGovernment Maturity Model (Heeks, 2015) also 
distinguishes between front office and back office, resulting in two parallel dimensions 
which form a matrix: one focusses on sophistication of digitised interactions (i.e. one- 
and two-way interaction plus transaction), whilst the other focusses on the process of 
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change (i.e. simple digitisation and automation, improvement process integration, 
redesigning/reform, and transformation). Thus, the Manchester eGovernment Maturity 
Model shares a number of similarities with Waseda (Obi, 2016) and the IT governance 
and CMM/CMMI approach of NASCIO (2006), Iribarren et al. (2008) and others. 
Unfortunately, none of these models address outcomes or the actual use of online 
service offerings (II). 

Cooperation is indirectly addressed by all models addressing reform (i.e. 38 out of 42) 
and transformation (i.e. 36 out of 42) (II). None are found to address creating added 
value or suggest approaches to ensure back-office and front-office integration, or what 
is required from the authorities to move from one stage to another. IT governance and 
CMM/CMMI models, with their multi-dimensional perspectives, stand out as they 
include human, management, and organisational capacities with an impact on the 
potential success or failure of ICT use in the public sector (Davison, Wagner and Ma, 
2005; Iribarren et al., 2008; NASCIO, 2006; Obi, 2015; II). 

Klievink and Janssen’s (2009) five-stage model is of particular interest. The level of 
customer orientation increases with every stage of the model, as does the level of 
flexibility, which includes: siloed and integrated organisations, national one-stop 
portals, inter-organisational integration, customer-driven service delivery, and joined-up 
government. Thus, the model reflects JUG (that is, integration) and outcome-based 
thinking found in PA and eGovernment literature (II). 

Whilst all models include the presentation and publication of information and 
transactional eServices as stages in the progress, none of the models include actual use. 
This is unfortunate, as the added value of a website or eService comes from its use,  
not its mere existence. This is also in contrast to PA research on ICT-enabled public 
sector reform, where NPM is often seen to focus on efficiency and JUG tends to address 
effectiveness (Bannister, 2001; Bannister and Connolly, 2011; Cordella and Bonina, 
2012; II). 

The limited attention paid to outputs and results is surprising, considering the almost 
universal academic consensus of ICT as an enabler of public-sector reform and 
transformation. Similarly, maturity models are largely theoretical and provide neither 
models nor practical tools for authorities to use in their eGovernment endeavours. 
 
Decision-making as a level of maturity 
Multiple models and benchmarks have introduced decision-making as distinguished 
and advanced maturity levels, which is exemplified by eParticipation and eDemocracy, 
including Hiller and Belanger (2001), Deloitte and Touche (2001), World Bank (Toasaki, 
2003), Moon (2002), Siau and Long (2005), Chan, Lau and Pan (2008), the UN 
eParticipation Index since 2013 (UNDESA, 2019), the EU benchmark since 2013 (EC, 
2012, 2019), as well as Lee and Kwak (2012). 

Whether facilitated by technology or not, decision-making, as exemplified by the 
eParticipation and eDemocracy stages, should not necessarily be considered an 
eGovernment maturity level. Dias and Gomes (2014) make this argument indirectly  
by defining engagement, petition, and voting solutions as types of public services.  
In fact, eParticipation and eDemocracy solutions consist of the same elements as other 
public services. That is information, transaction capability, or some form of data 
(Meyerhoff Nielsen and Krimmer, 2015). For online civic engagement, this would be 
information on when an election takes place and with what subject matter (i.e. 
information), a technical solution for engaging in discussions or casting a vote (i.e.  
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a transaction), and personal data, such as unique ID numbers, names, and addresses for 
authorising votes (i.e. data) (II). 

Increased levels of transparency and engagement in government, political, and 
democratic processes is a laudable objective. Online engagement platforms and voting 
solutions can generate real efficiencies, effectiveness, quality and can add value. Many 
of the existing models seemingly were blind to the potential of technology to underpin 
or facilitate public engagement, even if eParticipation and eDemocracy stage(s) should 
not be considered eGovernment maturity levels, but rather an indication of democratic 
maturity and transparency (Dias and Gomes, 2014; II) or drivers of, e.g., collaborative 
and co-creation approaches (Ae Chun, Luna-Reyes and Sandoval-Almazan, 2012; 
Klievink, Bharosa and Tan, 2016; McBride et al., 2018). 
 
Governance and cooperation approaches 
The importance of the political and institutional framework in which policy change 
occurs is well established (Dawson and Robinson, 1963); Berry and Berry, 1990; May 
and Jochim, 2013), including how it facilitates cooperation, bargaining, and trade-offs 
(Axelrod and Hamilton, 1981; Lowi, 1969; Arrow, 2002). Governance and cooperation 
also feature in eGovernment literature (Wimmer and Von Bredow, 2002; McBride et 
al., 2019), as does past analysis (Krishnan, Teo and Lymm, 2017; Martins et al., 2019). 
The rationale for changing policy (Etzioni, 1967; Simon, 1993; Berry and Berry, 1990),  
or how institutional frameworks and socio-economic factors impact decision-making 
processes (North, 1991; Stone, 1998; Coase, 1960) is also highlighted by the literature 
in terms of economic crises (Raudla et al., 2015), leadership, strong political  
decision-making and networked governance relating to eGovernment (Kattel and 
Mergel, 2018; Wimmer and Von Bredow, 2002; McBride et al., 2019). 

Recommendations by the OECD (2014), organisations and authors such as NASCIO  
(2006), Iribarren et al. (2008), and Janowski (2015) emphasise governance structures 
and cross-governmental cooperation as preconditions for a successful implementation 
of ICT and the realisation of benefits in the public sector. Important elements include 
mechanisms for governing decision-making, legal changes, prioritisation, coordination 
processes, funding, benefit realisation, and whether the eGovernment Strategy is 
legally binding for one or all levels of government (Meyerhoff Nielsen and Yasouka, 
2014; OECD, 2014; III, VI–VIII). 

Often eService development is rooted narrowly in existing organisational structures, 
without any vision on how those structures can be improved, relating to and supported 
by the legislative process and other drivers often attributed to successful public-sector 
innovations, such as effective leadership and coordination (EC, 2013; De Vries, Bekkers 
and Tummers, 2016). This narrow focus on technology as the strategic driver for 
improving public-sector efficiency often leads to failures in developing information 
systems and improved public-sector efficiency (EC, 2013; Krimmer et al., 2017). While 
similarities exist between the application of ICT in the public-private sector (e.g. 
eCommerce), government eServices are deemed to become increasingly complex as 
the focus shifts from technical and interaction issues to core business processes and 
strategic issues (Wimmer and Von Bredow, 2002). The complexity of end-users and the 
plethora of public-sector actors and levels of government emphasise the importance of 
governance and intergovernmental cooperation, particularly when combined with JUG 
and whole-of-government approaches combined with the systematic re-thinking and 
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re-engineering of the public sector, in part facilitated by ICT (Dunleavy et al., 2006; 
Drechsler and Randma-Liiv, 2014). 

None of the maturity models identified address governance directly. Most models 
indirectly address cooperation in the form of vertical and horizontal integration, the 
existence of one-stop shops, information and data-sharing among authorities and 
governmental levels (II, IV). Some include private and third-party stakeholders’ 
cooperation and partnerships (Chen and Mingins, 2011; Lee and Kwak, 2012). Others, 
such as the Waseda Index, highlight management and coordination issues, including 
the existence of chief information officers (CIOs) (Obi, 2012, 2014, 2015, 2016) (I, II, IV). 
By comparison, Lee’s model includes management and governance issues in the final 
maturity level (Lee, 2010), in line with IT governance literature (Brown and Grant, 2005; 
Brown and Magill, 1994). Whilst most would agree on the importance of IT governance, 
the Waseda (2016), NASCIO (2006), Iribarren et al. (2008), Shareef et al. (2011) and 
Janowski (2015) models are the only ones addressing it directly by incorporating  
elements of governance, cooperation and promotion structures, management 
optimisation, and policy-driven eGovernment (II). 

The weakness of the maturity models’ limited focus on governance and cooperation 
is reinforced by the increasingly multi-disciplinary and cross-sectoral character of 
eGovernment over the last decade. The holistic approach to information systems’ 
development is widely recognised both in theory (Wimmer and Von Bredow, 2002) and 
in empirical studies (Krimmer et al., 2017), for instance of specialised agencies and 
steering committees in the Faroes and Denmark (III, VI) or the leadership, public-sector 
ICT competencies, legislative and regulatory support (incl. standards), and the existence 
of (strategic) IT infrastructure in Estonia (Kalvet, 2012; OECD, 2015; VII) and to a lesser 
extent in Georgia and Japan (III, VIII). The influence of leadership, governance and 
intergovernmental cooperation found in the thesis’s five cases is also supported by case 
studies on eGovernment in Australia, Latvia, the Republic of Korea, Singapore, and the 
United Kingdom (Chan, Lau and Pan, 2008; Ozols and Meyerhoff Nielsen, 2018; 
Meyerhoff Nielsen and Jordanoski, 2019). In fact, continuity and the continuous 
development in strategic focus over time that was found in the Danish and Estonian 
cases (III, VII) seemingly also are a key factor in countries which have leap-frogged up 
the UNDESA EGDI in the 2003–2018 period, countries such as Kazakhstan, Spain, 
Uruguay and the United Arab Emirates (Martins et al., 2019), while a lack of continuous 
strategic focus, coordination and leadership in cases such as Uganda, Saudi Arabia and 
South Africa have led to comparatively little progress (Martins et al., 2019; Meyerhoff 
Nielsen and Jordanoski, 2019; Meyerhoff Nielsen, Torres and Jordanoski, 2019). 

Despite claims to act as models and practical tools for assessing and guiding public-
sector use of ICT, eGovernment maturity models often mix normative and evaluatory 
elements, but less so positive elements (II, IV). An examination of the relationships 
between variables and factors in play is generally missing, as is illustrated by the lack of, 
e.g., measurements of output and outcomes. In relation to this thesis’s research 
questions, this means that, for a given model to act as a practical tool, it should provide 
a governance or institutional framework, methodologies, procedures and tools for 
implementing technology in public administration, and for coordinating different 
activities and entities. 
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Stakeholders and end-users 
The analysis of eGovernment maturity models demonstrates that few address the role 
of different stakeholders. Contrasting positions are taken in the PA literature, with 
Turner and Hulme (1997) outlining the underlying assumptions and themes. First, 
organisational change cannot be reduced to a technical fix. Second, the organisational 
environments, factors and forces defining the context in which an organisation 
operates are important. Third, organisations operate in a political context, with power 
and authority permeating stakeholder relationships. In brief, decision-making and 
management are activities involving conflicts, bargaining, coercion and coalition-building 
amongst groups and individuals, both inside and outside of a given organisation, or 
even outside the public sector as such (Turner and Hulme, 1997). Whilst the role of 
stakeholders in the introduction and citizens’ subsequent take-up of eServices is 
unclear in the analysis of eGovernment maturity models (II), the PA literature does 
indeed recognise their importance. In fact, the attitude and role of individual 
stakeholders (Berry and Berry, 1990; Ingold, 2011), the bargaining process (Lowi, 1969) 
the way they interact, network and shape decisions is recognised as an important 
factor (Ostrom, 1971; Lewis-Beck, 1977; Arrow, 2002; Varda, 2009; Ingold, 2011). 
Expertise and experiences of individuals and groups in relation to an issue (Simon, 
1993), external inspiration and practices (Berry and Berry, 1990) also influence 
decision-making, Similarly, the number, homogeneity, attitude and relevant power 
between different stakeholders (Varda, 2009) and whether processes are inclusive or 
exclusive in nature influence decisions (Olson, 1990). Likewise the impact of contextual 
socio-economic factors (Axelrod and Hamilton, 1981; Lowi, 1969; Arrow, 2002; Dawson 
and Robinson, 1963; Moe, 1984; Janowski, 2015; Raudla et al., 2015) influences 
stakeholders, and consequently decisions. It may therefore be expected that different 
stakeholders also shape and influence the strategic use of ICT in public-sector service 
productions and provisions in various ways, and with different degrees of influence and 
impact. 

Some eGovernment maturity models, such as the Waseda index (Obi, 2012, 2014, 
2015, 2016), the US Federal Enterprise Architecture (CIO Council, 2013) and the Chilean 
CMMI-inspired model and toolkit (Iribarren et al., 2008) do include government CIOs 
and management capabilities. Other potential stakeholders are only referred to 
indirectly. Others, like Chen and Mingins (2011), Lee and Kwak (2012), refer to various 
forms of partnerships with the private sector and third-party stakeholders. 

In relation to governance and cooperation, authors such as Frederickson et al.  
(2012) propose that institutional and organisational relationships are influenced  
by jurisdictional boundaries, but these are less meaningful to the practical  
necessities or efficient policy implementation. With increased cross-governmental and  
intra-governmental cooperation, the importance of political and organisational 
boundaries becomes less important for efficient and effective policy-making, even 
service delivery, thus aligning to the eGovernment literature on ICT-enabled 
modernisation, breaking down organisational silos for user-centric service delivery 
(Garson, 2006; Fountain, 2004) and improved public-sector performance through  
one-stop portal, sharing and re-use of data, horizontal and vertical integration – 
elements seen in the majority of eGovernment maturity models (I, II). 

It is therefore worthwhile to include stakeholders in the conceptual framework for 
case studies (see section 3.3). For the purpose of this thesis, stakeholders are identified, 
and illustrated in Figure 2, as (Krimmer, 2012; Nielsen et al., 2017): 
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• Central, regional, and local government, i.e. authorities and staff that propose,
implement, and ensure compliance with regulations; politicians who react to
issues and establish the objectives which must be achieved (e.g. collecting
taxes, protecting a group, industry, or the environment);

• Society, i.e. businesses that develop new technology or specific solutions for
authorities; citizens who use the services and react to them (e.g. ease of use,
choice of delivery channel); interest groups such as consumer protection
groups, employee and employers’ organisations (e.g. trade unions and
business associations), single-issue organisations (e.g. environmental
protection groups or senior citizen groups), and experts and academia (e.g.
topical or sectorial experts).

Figure 2. Stakeholders and key influencing factors (source: author) 

3.3 Proposing a three-dimensional framework 
To summarise, the metasynthesis analysis finds that current eGovernment maturity 
models may provide governments with a simple framework for providing online 
services for citizens (SQ1), creating added value, but it is uncertain how the identified 
frameworks correspond to country practices (SQ2). Although some models provide 
governments with simple tools for monitoring and measuring whether certain types of 
information and transactional services are available online, the outcomes are rarely 
addressed (Andersen and Henriksen, 2006; Cordella and Bonina, 2012; Kim and Grant, 
2010). Where outcomes are in fact addressed, none provide guidance relating to citizens’ 
use of said online services, let alone practical frameworks or monitoring tools – or which 
services citizens use. This reconfirms that the limited focus on value creation and benefit 
realisation persists when it comes to IT use in the public sector, as emphasised by, e.g., 
Janssen, Charalabidis and Zuiderwijk (2012) in relation to open data or by Lips (2012) in 
relation to public-sector digitisation and the findings of this thesis (IV). The challenges of 
increasing the uptake of digital service delivery channels and of increasing public-sector 
efficiency and effectiveness are also found to persist (II, VI). 

Whilst recognised as significant by both practitioners and academics, the role of 
governance models and institutional frameworks, that is, the level of integration and 
cooperation between public authorities for ensuring the successful implementation of 
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national strategies for eGovernment (i.e. eGovernance), continues to be relatively 
poorly analysed (IV). Similarly, the literature review in section 3.1 did not uncover 
explanations for underlying reasons for countries with similar infrastructures and 
availability of eServices experiencing distinctly different levels of online interaction 
between citizens and the public sector, indicating that there is a potential need to 
examine government ICT in practice (II). 

Developing a conceptual framework 
A multi-country, cross-case analysis proves useful for comparing the proposed multi-
dimensional framework model to actual practice. A conceptual framework is beneficial 
for structuring the individual and cross-case analysis. Symons’ (1991) context, content, 
process model (CCP model) as used by Devos et al. (2007) is a useful basis for a 
conceptual framework to facilitate the cross-case comparison. Krimmer’s (2012) CCP 
model for ICT use in electoral processes proves beneficial and is, for the purpose of this 
thesis, adapted based on the results of the review of literature (I). The proposed 
conceptual framework and the thesis focus on online services for citizens. The adapted 
conceptual framework (or CCP model) consists of four macro-dimensions, as illustrated 
in Figure 3 (III). 

Figure 3. Conceptual framework (source: author, based on (III) as adapted by author from 
Symons, 1991 and Krimmer, 2012) 
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First, background (i.e. preconditions) and secondly effect (i.e. output or outcomes) are 
included help to establish the context and provide a basis for reviewing the ex-ante and 
ex-post measurement of ICT solutions and eServices introduced. Third, national 
governance and cooperation models are covered and includes national institutional 
frameworks and approaches to governance as well as the degree of decentralisation of 
government authority for decision-making and service delivery (i.e. with no focus on 
technology). Fourth, national approaches to eGovernment may vary from the third 
macro-dimension and is added, including responsibilities, mandates for initiating, 
coordinating, monitoring and evaluating strategies and progress and whether strategies 
and action plans are legally binding for relevant authorities. The thesis also covers the 
existence of specialised ICT agencies and government CIOs, strategic focus over time and 
whether measurable KPIs are in place. Each dimension explains a key area which 
influences processes, selections, and outcomes in relation to eService supply and take-up. 
Using the conceptual framework, this thesis identifies their respective strengths and 
weaknesses in relation to their respective approaches to ICT-enabled public-sector service 
delivery and eGovernment experiences. Whilst the conceptual framework forms the basis 
for publications (III, VII–VIII) and section 4 of this thesis, it has merit to combine it with 
elements previously proposed by the eGovernment maturity models analysed. 

Combining the key elements found in both the CCP model and metasynthesis 
analysis of eGovernment maturity models, we can outline a new multi-dimensional 
framework to inspire and structure government thinking vis-à-vis online service 
delivery. However, a conceptual departure from the eGovernment maturity models’ 
sequential approach is required. Leaving a few exemptions aside, attempts to address 
key weaknesses in the sequential stages of maturity have not taken public-sector 
realities (I, II, IV) into account. In fact, the focus on clearly defined, sequential stages 
must be replaced by one of parallel processes and staggered implementation of 
different key elements, as previously proposed by Remenyi, Money and Bannister 
(2007) and indirectly suggested by Iribarren et al. (2008) as well as Dias and Gomes 
(2014). To have value and be useful over time, any framework should be as 
independent of technology, equipment and devices as possible. In a similar vein,  
it should be possible to accommodate different service types. This will, in turn,  
also make the proposed multi-dimensional framework more generic. With this in mind, 
what would an appropriate framework look like? The proposed realignment is a  
three-dimensional framework which reuses elements from various existing 
eGovernment maturity models and adds a number of additional ones. 
 
Preconditions and background dimensions 
The first dimension of the proposed multi-dimensional framework consists of four 
components in two categories: preconditions, such as skills, infrastructure, and 
interrelated service production components, that is, production and provision of back 
and front office services. 

Preconditions, such as availability of the Internet as well as general and digital 
literacy, are essential for the subsequent use of online service offerings. Internet 
availability and general and digital literacy are, therefore, the first two aspects which 
any government or authority needs to address (I, II, IV). Preconditions are found in a 
number of stage and maturity models, particularly from the international benchmarking 
models, including those of the EU (EC, 2019), UN (UNDESA, 2019) and the World Bank 
(Toasaki, 2003), from consultants such as Accenture (Rohleder and Jupp, 2003), and 
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academics like West (2004) and Obi (2017). The precondition factors can therefore be 
used. However, these need to be realigned for reuse. 

General literacy, as well as digital literacy and infrastructure, whether via fixed or 
mobile technologies, could be staggered slightly to optimise the potential value added 
by investments. If staggered, we propose that the development of digital skills is 
prioritised via the rollout of an Internet infrastructure. This recommendation is based 
on the premise that skills are required to use the Internet infrastructure available 
(Meyerhoff Nielsen, Rohman and Lopes, 2018; DFS, 2019). Thus, if there is a lack of 
digital skills, this leads to a lack of added value created by investments in infrastructure 
– although it should be noted that the two are interdependent variables. 

The production of public-sector services consists of two interrelated components: 
back-end production, that is, back-office systems, databases and processes required to 
deliver a given service, and front-end production, consisting of the analogue and digital 
front-end interphases through which a service is requested or delivered. The third and 
fourth components which governments and authorities should address are, therefore, 
back-office systems and front-end interphases for public-service delivery. Whilst these 
components are found in the majority of eGovernment maturity models, they must be 
realigned: Rather than being sequential stages they are generally found to be parallel. 
For instance, back-office IT systems for producing public services underpin all analogue 
and digital service-delivery channels; and back-office systems and front-end user 
interfaces are frequently interconnected (Remenyi, Money and Bannister, 2007; III,  
VI–VIII). Often, a back-end system can produce multiple service provisions and outcomes 
and is linked to or integrates different types of databases and registers. This means that 
back-office systems supporting public-service delivery will result in the highest potential 
return on investment. Similarly, eServices are generally linked to back-end systems as 
such; it is sensible to ensure that back-office systems are in place before launching a 
potential online service integration to said system (III, VI–VIII). Whilst the majority of 
back-end systems can be launched simultaneously with their eServices provisions to 
citizens, IS management literature (Iribarren et al., 2008; NASCIO, 2006) recommends 
that back-office processes are tested prior to launching a front-end service. This ensures a 
stabilised back-end system, also ensuring that operational processes are in place, thus 
minimising the risk of temporary problems when engaging with citizens. It is therefore 
beneficial to prioritise back-office systems over front-end service solutions. 

Front-end interaction has traditionally consisted of service requests and subsequent 
production and delivery of said services. Increasingly, services are delivered proactively, 
personalised or even co-designed and co-produced with end-users. Essentially, a public 
service consists of information, transaction capabilities or personal data – or a 
combination of these. Service delivery therefore also relies on appropriate identity 
management and data to ensure the conditions for a given service are fulfilled 
(Meyerhoff Nielsen and Krimmer, 2015; Persson and Goldkuhl, 2005). This means that 
the third component should be able to accommodate data from different registers or 
registries, no matter where it is stored (Arendsen, van Engers and te Velde, 2006; 
Charalabidis and Psarras, 2009; Janssen, Charalabidis and Zuiderwijk, 2012). On the 
other hand, the fourth component should be able to accommodate key enablers, such 
as eID, digital signatures, and updates made by both back office staff and citizens to 
core data registers and systems. The fourth service production elements include  
key identifiers, such as eID and digital signatures, information-based services, such as 
websites, and transaction-based services, such as online applications. This logic is seen in 
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the majority of stage and maturity models, but contrary to these, the information-based 
and transaction-based services required are offered in parallel and should not be 
interpreted as different levels of maturity (Meyerhoff Nielsen and Krimmer, 2015; I, II, IV). 

The aim of any governmental or organisational initiative must be being one step ahead 
of the curve, for instance, to ensure the infrastructure can both provide and handle the 
volumes of traffic and bandwidth required. This means the four components may be 
staggered at times, as illustrated in Figure 4. Different versions or phases of a given 
element lifecycle can be incorporated, including initial development and implementation, 
daily operation and maintenance, new versions, etc., by simply marking them as one 
would on a timeline. If deemed necessary, new technologies which replace old ones can 
be accommodated by the generic multi-dimensional framework proposed. 

As a result of different contextual differences and approaches to service delivery, each 
of the four components in the proposed multi-dimensional framework can be based on 
an aggregation of multiple sub-elements. This is particularly beneficial in terms of 
changing strategic focus, technological development, etc., but also in terms of monitoring 
and measurement. 

For instance, preconditions can be based on an aggregation of general and digital 
skills, different types of infrastructure, such as fixed or mobile Internet connectivity, or 
even different technologies, such as 2G or 5G network capacities, which can be 
accommodated and subsequently aggregated for monitoring and measurement. 
Similarly, service production can be based on the aggregation of one or more service 
areas and delivery channels (e.g. physical, paper-based, telephone or online). 

Figure 4. Staggered yet parallel processes (source: author) 

Specific parameters may be added, such as availability and use of websites with 
government information or transactional online services, or personal and proactively 
delivered services for that matter. The ability to construct and deconstruct each of the 
components allows for different levels of granularity. Again, this ability is particularly 
useful for changes to strategic focus, technological development, and monitoring and 
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measuring change over time (see section 5 for more). Service production components 
are included in the first dimension together with skills and infrastructure, as they all are 
preconditions for a given outcome or effect measurement. This means that without the 
skill or competency, infrastructures cannot be used; without infrastructures, service 
production and delivery to citizens online is not possible; and without websites and 
services, no (added) value can be derived from their use. 
 
Governance and stakeholder dimension 
The second dimension covers governance, intergovernmental cooperation, 
responsibilities and stakeholders. The lack of any reference to governance and 
intergovernmental cooperation components is a weakness identified in the 
metasynthesis analysis, although these are found in the CCP model proposed by 
Symons (1991) and used by Krimmer (2012) for analysing ICT use in electoral processes 
(I, II, IV). General components identified include levels of government, local, regional, 
and national levels reflecting the political and institutional framework in which strategic 
and operational decisions are made (Dawson and Robinson, 1963; Berry and Berry, 
1990; May and Jochim, 2013), including cooperation, bargaining, and trade-offs of 
different decisions (Axelrod and Hamilton, 1981; Lodge and Hood, 2012; Lowi, 1969; 
Arrow, 2002). Country-specific contexts specify the responsibilities in relation to skills, 
infrastructure, service production and the delivery elements already defined above 
(Berry and Berry, 1990; Varda, 2009; Ingold, 2011). Whilst these vary, these can be 
aggregated at each level as well as nationally. Therefore, a second dimension focuses 
on the partners and stakeholders responsible. Elements may be added or removed on a 
plug-and-play basis, depending on their expertise, relevance, and importance in a given 
context, strategic period or initiative (Berry and Berry, 1990; Varda, 2009; Ingold, 2011). 

To allow for differentiated contexts, a shifting strategic focus and an inclusive 
decision making process (Olson, 1990; Berry and Berry, 1990; Varda, 2009), the first 
component in the governance and stakeholder dimension comprises local, regional, 
and national authorities (component 5) and staff who propose, implement, and ensure 
compliance with regulations (Etzioni, 1967; Lowi, 1969; Varda, 2009). This component is 
complemented by politicians (component 6), who react to issues and establish the 
objectives to achieve (e.g. collecting taxes, protecting a group, industry or the 
environment), businesses (component 7), who must comply with regulations or may 
suggest regulatory changes, and finally citizens (component 8), who react to an issue 
(e.g. consumer protection, safety, environmental protection), request, consume,  
co-produce or co-design services may also be introduced as components. Interest groups 
(component 9) such as consumer-protection groups, employees’ and employers’ 
organisations (e.g. trade unions and business associations), single-issue organisations (e.g. 
environmental protection groups or senior-citizen groups) are also influences in some 
cases, for instance, when representing end-users or acting as third parties in service 
production (Berry and Berry, 1990; Varda, 2009; Ingold, 2011). Lastly, experts and 
academia (element 10) (e.g. topical or sectorial experts) may be added for inclusion and 
relevance of their expertise (Olson, 1990; Varda, 2009; Krimmer, 2012; Nielsen et al., 2017). 

The authorities’ component (component 5) is made up of local, regional, and 
national authorities and may be used for monitoring and measurement over time, 
either as an individual sub-component or as a national aggregate of these (see section 5 
for more). The conceptual approach is illustrated in Figure 5 (with a more hierarchical 
approach being explored in section 5). 
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Figure 5. Public service delivery measurements and aggregation across levels of government, 
illustrative (source: author) 

Legislation, standards, and capability dimensions 
Whilst outside the core focus of this thesis, the third dimension includes legislation, 
standards and capabilities within government. Past research, the CCP approach, 
multiple eGovernment maturity models have highlighted the important role played by 
legislation, standards, capabilities within government, and individual authorities (I, II, IV). 
Legal and regulatory frameworks (component 11) are key elements regulating not only 
mandates and responsibilities, but the manner and extent to which technology can be 
used to deliver public-sector services, how data can be shared between organisations, 
how government is structured, whether eGovernment strategies and action plans are 
legally obligatory etc. The legal principles applied by the Danish government to ensure 
that legislation is “digitisation-ready” constitute an interesting attempt to ensure that 
the legislation and regulation focus on outcomes, rather than specific technologies or 
unintentionally limit ICT (DIGST, 2018; Meyerhoff Nielsen, Torres and Jordanoski, 2019). 
Standards (component 12) for interoperability, enterprise architecture, usability, identity 
and data management, data protection, privacy and cyber security are cross-cutting 
elements which either facilitate or hinder ICT-enabled public-sector reform and 
innovation (Kalvet, 2012; Wimmer et al., 2017; Ozols and Meyerhoff Nielsen, 2018). 

Competences, organisational and financial resource capacities (component 13) not 
only underpin changes to legal and regulatory frameworks, but also assure the 
maintenance of and compliance with standards. They underpin innovation, change and 
project management processes, whether facilitated by technology or not (Krishnan, Teo 
and Lymm, 2017; Anke, Pöppelbuß and Alt, 2020). 

A third dimension may, in principle, be added to the proposed model, but the 
benefit of doing so is subject to future research. That said, the components of the third 
dimension may be added to or removed from the multi-dimensional framework if and 
whenever they are relevant. For instance, the minimum standards for data protection 
and online usability (i.e. the parameters of component 12) may be added to the third 
dimensions (Wimmer and Von Bredow, 2002; McBride et al., 2019). 

In terms of monitoring and measurement, compliance with said standards can then 
be evaluated either on a yes/no basis or using a Likert-scale. The Danish usability 
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requirements in this regard may be used for inspiration, as they include measurable 
(determinable) acceptance criteria for language use, form and functionality, for reusing 
components, compliance with standards and legislation, web-accessibility – even 
results of usability tests (DIGST, 2017b, 2017c). 

Illustrating the new three-dimensional framework 
Merging the different components into a three-dimensional matrix inspired by IS 
management models such as NASCIO (2006), Iribarren et al. (2008), Heeks (2015) Dias 
and Gomes (2014) is illustrated in Figure 6. 

The proposed analytical and multi-dimensional framework provides a realigned way 
of addressing ICT-enabled service delivery. Being independent of technology and 
services, it provides flexibility in relation to strategic focus and technological 
developments and can be used in multiple contexts. This approach allows for elements 
to be adjusted, but also for new components to be added to the model or existing ones 
to be removed from the model over time on a “plug-and-play” basis. This provides a 
high degree of flexibility in relation to different national and organisational contexts, 
such as levels of government and distribution of responsibility and the types of services 
and delivery channels in focus over time. By doing so, the multi-dimensional framework 
allows for a contextualisation of the digital transformation of public-sector service 
delivery, and may potentially be used by governments to facilitate the positive 
contribution of new technologies during a techno-economic paradigm shift in public 
administration and society (Janowski, 2015). 

Figure 6. The three-dimensional framework (source: author) 



40 

The ability to construct, deconstruct and reconstruct different components is a 
particular strength of the multi-dimensional framework approach. Using examples from 
earlier in this section, the aggregation of skills (Component 1) and front-end service 
delivery (Component 4) is illustrated in Figure 7. The aggregation of different 
components can be completed for each element in each of the framework dimensions. 
Similarly, the level of granularity can, in theory, be conducted indefinitely, although this 
will increase the complexity of the multi-dimensional framework, especially in relation 
to data collection for monitoring and measuring individual dimensions and 
components. If deemed relevant, additional technology types may be applied to the 
infrastructure component (Component 2), e.g. by differentiating between say fixed and 
mobile connectivity, 4G versus 5G, or different bandwidths. 

Two key critiques of past eGovernment maturity models include their disconnection 
from public-sector uses of technology and their limited focus on outcomes and creating 
added value. In this image, the generic conceptual framework model is proposed and 
illustrated in Figure 7 (I, II, IV), but needs to be held up and compared against actual 
government practice. 

Figure 7 Example of disaggregated elements in the three-dimensional framework (source: author) 

As seen in the literature review and metasynthesis analysis in sections 3.1 and 3.2, 
governments and international organisations such as the EU, OECD and UN traditionally 
focused on the availability of the Internet and eServices, key technical enablers such as 
data registers, eID and digital signatures (EC, 2014). A shift was observed towards 
effectiveness (OECD, 2014), accountability (UNDESA, 2014), and transparency and user 
centricity (EC, 2014) as critical enablers of eGovernment in 2014. Still, merely 
introducing technology does not yet guarantee success or create any additional added 
value. The challenge of increasing the use of digital service-delivery channels and of 
increasing public-sector efficiency and effectiveness therefore persists (II, VI). This 
reconfirms that the limited focus on creating added value and benefit realisation 
persists when it comes to IT use in the public sector, as emphasised by, e.g., Janssen, 
Charalabidis and Zuiderwijk (2012) in relation to open data or by Lips (2012) with 
regard to public-sector digitisation and the findings of this thesis (IV). 

Whilst recognised as important by both practitioners and academics alike, the role of 
governance models and institutional frameworks, that is, the level of integration and 
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cooperation between public authorities to ensure successful implementation of 
national strategies for eGovernment (i.e. eGovernance), remains relatively poorly 
analysed (IV). Similarly, the review of literature neither unearths explanations nor 
underlying reasons for countries with similar infrastructures and eService availability 
experiencing very different levels of online interaction between citizens and the public 
sector, thus indicating that there is a need to examine government ICT practices (II). 
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4 Cross-country analysis 
How does the proposed three-dimensional framework correspond to reality, based on 
findings of the literature review and the metasynthesis analysis? And in particular, how 
do the findings relate to different country contexts and respective approaches to 
eGovernment and the technology used to produce and deliver public services, and how 
appropriate is the three-dimensional framework? 

Using the conceptual model and the three-dimensional framework proposed in 
section 3.3, this section looks at the approach to eGovernment and online delivery of 
services in five countries. First, this section outlines the five national approaches to ICT 
in order to identify practical eGovernment patterns. This is followed by national 
approaches to preconditions such as back-end and front-end elements (i.e. dimension 1). 
Whilst background and effect indicators are collected during the case studies (i.e. III, 
VI–VIII), they will be used to populate the proposed multi-dimensional framework in 
the subsequent section (section 5). In line with the CCP model and the proposed  
three-dimensional model governance, intergovernmental cooperation, responsibilities 
and stakeholders are addressed (i.e. dimension 2), before interesting elements are 
outlined with regard to legislation, standards and capacities (i.e. dimension 3). 

4.1 National approaches to eGovernment over time 
The use of ICT and eGovernment strategies varies within organisations and countries over 
time. Generally, eGovernment strategies aim to increase the efficiency and effectiveness 
of the delivery of public-sector services, modernisation or even wholesale transformation 
of public administration and society at large (IV, V). Still, ICT investments do not always 
achieve the levels of efficiency and effectiveness envisaged. Some authorities and 
countries are, or have been, more successful in relative terms at using ICT endeavours 
than others – even where countries shared socio-economic similarities (I, IV, V). 

As expected, national approaches to eGovernment and delivery of public services 
differ over time. Denmark introduced its first eGovernment strategy and action plan in 
1995, with Estonia following in 1998, Japan in 2001, Georgia in 2014, whilst the Faroe 
Islands started working on their first eGovernment strategy and action plan in 2015 (III, 
VI–VIII). The lack of a formal eGovernment strategy does not imply that ICT has not 
been used in the public sector. Two cases stand out in this regard. The Faroe Islands, 
which implemented a fully digital healthcare system, including electronic journals for 
patients and electronic prescriptions in the early 2000s (VI), whilst Georgia actively 
used IT between 2004 and 2014 to underpin the re-engineering of processes and 
organisations as part of its public-sector modernisation reform and anti-corruption 
drive (Engvall, 2012; Goderdzishvili and Gvenetadze, 2014; VIII). 

Whilst Lee’s adapted metasynthesis framework (II) does not provide an adequate  
tool for analysing the use of ICT and strategic eGovernment and action plans from  
1990, a pattern nevertheless emerges. The question is whether national patterns reflect 
the sequential approach of eGovernment maturity models. A historic overview, as 
summarised in Figure 8, is therefore helpful for comparing national approaches in the 
cases of the five countries to that of eGovernment stage and maturity models (III, VI–VII). 

Going back to the 1990s and using the keywords in Figure 8, four general phases can 
be identified. First of all, initial uptake of ICT is generally sporadic and uncoordinated. 
There is neither a whole-of-government vision, nor any eGovernment strategies or 
action plans.  
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Figure 8. National approaches to the use of ICT in government 1990–2020 (source: author, based 
on previous versions in III, IV–VIII) 
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Secondly, this is followed by the emergence of eGovernment strategies formulating 
a general vision often focused on the roll-out of key infrastructures, such as fixed 
Internet access (and later also mobile), website and digital literacy. Thirdly, there is a 
realisation of the need for standards, legislative adjustments, transactional end-to-end 
eServices, portals, base registries, eIDs and digital signatures. Similarly, a need for 
consolidated and improved governance and intergovernmental coordination of 
horizontal and vertical integration emerges. Fourthly, an increased formalisation and 
deepening of governance and decision-making structures is observed. This includes 
coordination and cooperation models for ensuring horizontal and vertical integration. 
Overlaps and variation between the four general phases are observed in the five cases. 

In terms of the general premise of the majority of eGovernment maturity models, as 
seen in section 3.2, the five cases certainly confirm the relevance of a number of 
elements. In terms of Lee’s (2010) meta stages, this includes: presenting online 
information (i.e. websites); assimilating and replicating analogue processes online (i.e. 
transactional eServices). In all five cases, a degree of reform can be observed, that is, 
using technology for both front-end user interphases and back-office service 
production. Similarly, the increased use of unique identifiers for online identity 
management and digital signatures, use of data for public authorities’ producing and 
delivering services, and platforms for delivering services (including websites, mobile 
apps and one-stop portals) match the reforming, morphing and occasionally the 
eGovernance meta stages and their characteristics (Lee, 2010; II, III, VI–VIII). 

In short, the five countries’ historic use of IT and technology does not reflect the 
precise sequential approach of the stage and maturity models. As proposed by  
maturity models, the uptake of ICT in government is initially sporadic, and online 
information provision is generally followed by transactional services in all five 
countries. Significantly, the five cases demonstrate that development of back office and 
front-end solutions occur in parallel as simultaneous processes (III, VI–VIII). 

Blind digitisation of existing processes within existing organisational settings tends to 
dominate initial stages of ICT use in the five cases, particularly in first mover countries 
like Denmark and Japan (III). Late movers often follow a different trajectory, where 
single organisations and initiatives reflect a mix of Lee’s five meta stages. Examples 
include an early focus on whole-of-government solutions and public-private 
partnerships in rolling out the infrastructure, development and use of IOP standards 
and models of data distributions and their reuse: eID and digital signatures in the Faroe 
Islands, Estonia, and Denmark (III, VI, VII). Estonia, and later Georgia and the Faroe 
Islands, are also examples of classical “leap-frogging”, that is, learning from others and 
thus skipping stages of development or making the same mistakes (VI–VIII). The early 
realisation that governance mechanisms, cooperation, standards and legislative 
changes are required to facilitate an optimum use of technology once again highlights 
that ICT use by the public sector is not sequential but consists of a set of parallel 
processes. 

In relation to the socio-economic context of each country, the case studies appear to 
indicate that relatively wealthy countries like Denmark and Japan have been early 
movers with respect to public-sector ICT use (III). That said, the Faroe Islands as a  
high-income country does not fully reflect this, potentially due to the relatively small 
population size (VI). The relative wealth does not seem to be the main driver of  
public-sector ICT use in the Estonian and Georgian cases, either (VII, VIII). Although 
research on the digital divide indicates that relative cost of Internet access (mobile or 
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fixed) is a key barrier to increasing usage (Meyerhoff Nielsen, Rohman and Lopes, 
2018), the case studies are inconclusive for the role played by relative wealth. Ongoing 
research related to the UN EGDI nonetheless indicates that wealth is relevant (Martins 
et al., 2019). Correlating relative wealth with performance on the UN EGDI between 
2013 and 2018 shows us that high-income countries generally outperform medium and  
low-income states and that GDP per capita by PPP is a factor. Similarly, small island 
states underperform in relation to their peers with similar levels of prosperity, unless 
they are in the high-income group of countries, indicating that size does matter unless a 
small island state is wealthy. Empirical findings also indicate that middle-income 
countries in particular may outperform high-income countries, and when they do, they 
seemingly had a strategic focus on rolling out telecom infrastructure and online service 
offers (Martins et al., 2019). The Faroese (VII) and the Danish (III) in particular illustrate 
the influence of cost-efficiency and productivity driving the digital transformation of 
the public sector, thus reflecting response patterns seen in the wake of financial crises 
in, e.g., Central and Eastern Europe (Raudla et al., 2015). Estonia (VII) and Georgia (VIII) 
have seen similar consolidation of financial and budgetary oversight in relation to 
external, mainly European, funding sources. 

Approaches to ICT-enabled production and delivery of services in the five cases are 
in line with the proposed three-dimensional framework, particularly in relation to the 
non-sequential approach and importance of different proposed elements (III, VI–VIII). 
The learning curve is also relevant for the five countries, if authorities wish to actively 
facilitate and appropriately contextualise the digital transformation of the public sector 
(Janowski, 2015). 

4.2 National approaches to preconditions, back-end and front-end 
elements 
Exploring preconditions (i.e. dimension 1), such as Internet infrastructure and digital 
skills, the cross-country analysis finds that this has been and continues to be an early 
area of focus in all five countries. The evolution of both fixed and mobile 
infrastructures, increased demand for bandwidth and normal maintenance implies that 
broadband initiatives will continue to come into play over time. All five countries have 
focused on improving Internet infrastructure since the 1990s, and in particular in the 
2000s, improving the geographical coverage, use, and affordability. Separate Internet 
broadband strategies and initiatives have been in play in all the countries. The Faroe 
Islands have been upgrading to a new generation 4G/LTE network since 2014, in the 
process becoming a national testing ground for Huawei’s latest technological 
developments (VI). Denmark has targeted broadband speeds of 100 Mbps for 
downloading and 30 Mbps for uploading being available to all households and 
businesses by 2020 (EC, 2018a; III). Estonia aims to have a national minimum of 30 
Mbps but with 100 Mbps for at least 60% of Internet subscribers by 2020 (EC, 2018b; 
VII). Georgia has similar targets, but with 100 Mbps for half the population (IDFI, 2015; 
VIII). Japan, which already has a superior Internet infrastructure, has an ambitious 1 
Gbps target by 2020 (Takagi, 2016; III). 

On the premise of a positive correlation between availability of technology and the 
population’s use thereof, this focus seems logical (I), especially in light of empirical 
evidence. Applying a year-on-year Spearman non-parametric correlation test for twelve 
Baltic, Nordic, Central and Western European countries, a positive relationship between 
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the frequency of use and Internet access at home is found to exist (I). In fact,  
the Spearmen test persists year-on-year, and becomes statistically more significant 
over time as is illustrated by the changes between 2008 and 2014. Similar data samples 
highlight a close linear relationship between the frequency of Internet use and the 
uptake of services such as online banking. Whilst the Spearman test confirms the 
positive interrelationship between the frequency of Internet use and the propensity to 
use public-sector eServices, the relationship becomes weaker and statistically less 
significant over time, emphasising the limitations of current research – especially in 
relation to variables influencing successful take-up of online government service 
provisions. 

Digital literacy was in focus in all five countries during the period analysed. Whilst 
incorporated in official eGovernment strategies in the 1990s, the increased uptake of 
the Internet and development of competences was later left to the formal education 
system, vocational and on-the-job training initiatives in non-eGovernment strategies. 
The focus has instead moved to the actual use of online service provision, as can be 
observed in the focus on digital-by-default and online usability initiatives witnessed in 
both Denmark and Estonia (III, VII) and to a lesser extent in Georgia and the Faroe 
Islands (VI, VIII). The development of digital skills, and the changing strategic focus 
identified in the case-work studies and the first two publications (I, II) is supported by 
the empirical analysis of how to bridge the digital divide for trends and the most 
influential factors when doing so. Using International Telecommunication Union (ITU) 
data for 208 countries and economies between 2010 and 2015, Meyerhoff Nielsen, 
Rohman and Lopes (2018) found that a direct causation existed between the variable 
tested, i.e. availability of the Internet, its use, the relative cost and levels of income.  
A deep-dive empirical analysis found that mobile infrastructure ensures better value 
and faster roll-out of physical access to Internet infrastructure. The relative cost of 
Internet access is a key challenge to bridging the digital divide between low-income and 
high-income countries, and in turn between low-income and high-income groups, and 
also rural and urban areas in low-income countries. By way of comparison, there is only 
a limited digital divide between low-income and high-income groups and rural and 
urban areas in high-income countries. Findings indicate that once roughly 50% of a 
population has physical access to the Internet, the actual uptake of Internet-based 
services reaches a tipping point and will increase automatically (Meyerhoff Nielsen, 
Rohman and Lopes, 2018). This supports technological acceptance models and the 
positive interrelationship between Internet access and actual use, no matter the 
personal level of income in high-income countries (Venkatesh and Davis, 2000; Legris, 
Ingham and Collerette, 2003). 

In relation to back-end and front-end elements (also in relation to dimension 1) 
enabling public-service production and delivery, these are traditionally carried out in 
the front office and back offices of an organisation. Rooted in customer-contact theory, 
the front office has been described as “where the customers are”, whilst the back office 
is where processes not directly involving customers are carried out (Lynn Shostack, 
1982). The customer-contact approach (Chase and Tansik, 1983) emphasises the 
disengagement of customer-contact activities from non-contact activities, in order to 
do justice to their varying design requirements and to maximise the efficiency of the 
service-delivery system through systematic standardisation. Consequently, service 
organisations consist of a front office and a back office, with technological applications 
being used with varying degrees in both parts of the organisation, but often utilising the 
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same systems depending on the channel strategy being applied to deliver services 
(Sampson and Froehle, 2009; Zomerdijk and de Vries, 2007). 

National experiences and approaches (III, VI–VIII) confirm the importance of a 
number of elements present in maturity models, such as those found in Layne and Lee 
(2001). These elements nonetheless do not follow the assumed sequential processes on 
which the majority of maturity models are based. Rather than two sequential steps, 
back-end and front-end use of ICT are parallel processes, where online information and 
eServices are user interfaces linked to specific IT systems used by authorities for 
managing production and delivery of citizens’ service requests (I, II, IV). Actual practice, 
therefore, has more in common with CMM and CMMI-inspired models proposed by 
Davison, Wagner and Ma (2005), NASCIO (2006), Iribarren et al. (2008) or Heeks (2005, 
2015). These authors borrow heavily from IS management literature in single 
organisations, such as Laudon and Laudon (2011), or are related to electronic business 
(eBusiness) and commercial (eCommerce) research by the likes of Chaffey (2012) or 
Turban, McLean and Wetherbe (2001) (I, II, IV). 

As seen in all five case studies (III, VI–VIII), public-service access and delivery 
traditionally consists of a mix of analogue or digital channels at multiple levels of 
government. Similarly, analogue channels include a mix of physical face-to-face 
contacts, telephone contacts, paper-based forms or postal mail (III, VI–VIII), with digital 
channels encompassing websites, online transactional services, mobile-based services 
and public access points such as kiosks (UNDESA, 2012; III, VI–VIII). As technology 
changes, new ICT tools are being applied and others are slowly phased out. Examples 
include websites and transactional online services replacing paper forms, AI permitting 
a new generation of call-centre applications (or call-centre robots and bots) or 
blockchain allowing for decentralised ledgers for certification, for example of identities 
or ownership of property (III, VI–VIII). The sequential distinction between front-end 
technological uses, as exemplified by websites, apps, eServices and portals, and  
back-end integration between systems is not reflected in the five country studies of this 
thesis and supports the parallel approach proposed in the three-dimensional 
framework (III, VI, VIII). 

In all five countries, the initial websites and eServices were available by the early 
2000s.  
In the Faroe Islands, a strategic and coordinated focus started in 2015 with the first 
eGovernment strategy (VI). In Denmark, this had started during the strategy of  
2007–2010 (III) and in Estonia as early as the second strategy during 2004–2006 (VII). 
In Georgia, the first eGovernment strategy from 2014–2018 emphasised an improved 
online presence (VIII), whilst this focus emerged in Japan with the second strategy in 
2001–2003 (III). By way of comparison, a unified one-stop shop portal is currently still 
under consideration and development in the Faroe Island; however, the first unified 
portal was launched in Denmark during the 2001–2003 eGovernment strategy, in 
Estonia in 2004, in Georgia the national portal went live in 2014, and in Japan the  
2003–2009 eGovernment strategy resulted in a national one-stop portal (III, VI–VIII). 
Again, the clear sequential approach assumed in eGovernment maturity models is not 
found in all five cases. A key example is that research such as the launch of eID and 
digital signatures is among the key enablers for successful online service provision for 
citizens. Emerging in the Faroe Islands in 2012 with a simple two-factor login 
(MinLykil/MyKey) linked to the unique national identifier for citizens, this lagged well 
behind the launch of the first transactional online services. A three-factor 
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authentication mobile ID is being developed for roll-out in early 2019 as part of the first 
eGovernment strategy (McBride, 2019) (VI). By comparison, Denmark launched its first 
eID and digital signature solution (NemID/EasyID) during the 2004–2006 strategy (III), 
with Estonia starting to focus seriously on electronic identity management during its 
second strategy in 2004–2006 (VII). Georgia launched its first eID and digital signature 
solution in 2011 and is still focussing on boosting take-up, including during the  
2014–2018 eGovernment strategy (VIII). By contrast, Japan launched its first eID and 
signature (Mai Nambā/MyNumber) in 2016 after almost 20 years of discussions 
regarding unique identifiers and nearly two years of delays (III). 

With regard to databases, strategies in Denmark and Japan started looking at back-end 
consolidation and reuse of data across authorities relatively late on. Whilst Denmark 
has had an Interoperability Framework since 2004, a strategic focus on reuse and  
once-only principles was only initiated with the 2011–2015 basic data programme.  
In Japan, the first open data strategy was launched in 2012, whilst discussions on a 
potential Interoperability Framework are still ongoing (Meyerhoff Nielsen, 2016; 
Meyerhoff Nielsen and Igari, 2012) (III). By way of contrast, the Faroe Islands, Estonia, 
and Georgia have focused on core registers, data quality, data exchange, and 
frameworks for their eGovernment strategies from the outset (VI–VIII). Estonia is a 
front-runner and global leader with its x-road concept launched in 2001 (VII).  
In Georgia, system connectivity and data exchange emerged as part of a public-sector 
agenda of reform, underpinned by ICT from 2004 (VIII). 

4.3 National approaches to governance and intergovernmental 
cooperation 
In relation to the introduction of new technology, governance, intergovernmental 
cooperation, responsibilities and stakeholders (i.e. dimension 2), there are different 
combinations in the five cases analysed. The five countries have followed a variety of 
strategic objectives, as outlined in section 4.1, at different times and in different 
phases. The five countries have also enjoyed different degrees of coordination  
across government levels and entities. Contextual differences often related to historic 
and cultural experiences and had been shaped by stakeholders and their relationships 
and interdependencies. The experiences of the five countries under analysis (III,  
VI–VIII) support the premise that the CMM and CMMI models may offer a more 
appropriate model for public-sector ICT use. In line with, e.g., the recommendations in 
OECD (2014), these case studies find that countries with a strong vision including 
whole-of-government strategies and action plans are more likely to succeed in their 
endeavours (III, VI–VIII). Likewise, the five cases support important elements for 
progress, including alignment of clear mandates and decision-making structures for 
strategic and operational issues, with monitoring and follow-up of strategic success 
criteria and KPIs (see Figure 9) also being highlighted by the OECD and individual 
member states, on whose experiences the OECD based its recommendations 
(Meyerhoff Nielsen and Yasouka, 2014; OECD, 2014; III, VI–VIII). This is also supported 
by recent research on approaches to customer-centric public service delivery in Latvia, 
Denmark and the United Kingdom (Ozols and Meyerhoff Nielsen, 2018), and on 
governance, intergovernmental cooperation and public-sector capacities in Australia, 
the Republic of Korea, Saudi Arabia, Seychelles, South Africa and Uganda (Meyerhoff 
Nielsen and Jordanoski, 2019; Meyerhoff Nielsen, Torres and Jordanoski, 2019). 



49 

Figure 9. Critical governance elements (source: author) 

Examples include the Faroese centralised cross-governmental financial management 
system (BLS), aimed at improved management of public finances following the financial 
crisis of the 1990s, and the digital healthcare system with its ongoing eGovernment 
strategy work. All are examples of a strong vision underpinned by political support, 
cross-governmental cooperation, and a strategic and implementation plan for 
individual initiatives (VI). A national example of this, is Denmark’s continued focus on 
governance, intergovernmental cooperation, business cases and IT-projects and 
programme models, monitoring ex-ante and ex-post measurement (III). Post-Soviet 
Estonia has had a clear vision since the 1990s, with political support for a total rethink 
of the public sector and how to underpin it with technology (VII). A desire for 
coordination, collaboration and consensus facilitated this process in Estonia (VII), but 
also in the Faroe Islands and in Denmark (III, VI). For similar reasons, the post-Rose 
Revolution in Georgia largely succeeded in modernising the public sector, providing 
analogue and digital delivery of services. One outcome has been improved and faster 
access to services, with some arguing that this has led to a dramatic reduction in 
corruption related to public-sector delivery since 2004 (Engvall, 2012; TI, 2019). 
Georgia’s Corruption Perception Index score and rank has improved from 136th to 41st 
between 2004 and 2018, and has ranked first or second in the Eastern European and 
Central Asian region since 2011 (TI, 2019). However, in subsequent years, a confused 
vision and reduced political support and coordination of public-sector ICT use in 
Georgia led to stagnation and limited progress (VIII). Similarly, the Estonian and 
Japanese cases indicate that where there had been limited strategic focus, progress 
was relatively slower than when addressed in strategic initiatives. In Estonia and Japan 
this can be detected in relation to using user-friendly language online, user-centric 
service design or a focus on channel strategies (III, VII). Thus, the five cases support the 
significance of both governance and inter-governmental cooperation, but also the need 
for standards, management capabilities, and involvement proposed by multiple 
models, whether inspired by IS management or CMM (I, II, IV). 

Agreement on mandates, responsibilities and decision-making structures in relation 
to the eGovernment strategy, action plan, and individual projects continue to apply 
and remain highly relevant in most countries. As highlighted by, e.g., OECD (2014) 
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recommendations, past research (I, II) and the country studies in this thesis (III, VI–VIII), 
it is important for a given vision to set out the strategic areas of focus within a given 
strategy, including for citizen services enabled by ICT. The strategy focus area must 
include specific objectives, measurable and quantifiable goals, budgets, and a 
timeframe. The strategy should be underpinned by an action plan. Essentially each 
individual focus area should be broken down into specific programmes and initiatives 
with individual objectives and measurable goals. The objectives of individual initiatives 
must fall within the focus areas of action plans (or programmes) and support the 
strategic objectives. Together with their individual objectives, initiatives must have 
tailored budgets and timelines, no matter the level of government an initiative is 
targeting or is being implemented at (II–VIII). 

In all five countries, the strategies analysed are underpinned with action plans, key 
strategic objectives and measurable success criteria. In relation to the uptake of online 
services, the Danish case stands out with its cross-governmental approach, making use 
of eServices mandatory and its links to a business case supported by operational data 
to ensure realisation of benefits (III). In terms of business cases and realisation of 
benefits, the Faroese are inspired by the Danish approach in particular, but also by 
Estonia’s (III, VI, VII). It is unclear from the research to what extent this is the case in 
Georgia and Japan, as only sporadic evidence exists of monitoring and measurements 
(III, VIII). What is clear, is that only the Faroe Islands and Denmark have focused on all 
levels of government in their strategies and action plans, with Denmark documenting 
the realisation of benefits for the period 2012–2015 in the greatest detail (III, VI).  
The limited focus on local government can in part be explained by relatively limited 
human and financial resources in Estonian and Georgian municipalities (VII, VIII), 
although this could also argue in favour of increased strategic attention paid to 
municipalities. In the Japanese case, the high level of local government autonomy is 
given as a key explanatory factor, although similar levels of autonomy are also found in 
the Faroe Islands and Denmark (III, VI). With regard to service delivery, national country 
practices emphasise the need for monitoring at an operational level, across services 
areas, levels of government, service-delivery channels and time, as illustrated in Figure 
10. This in turn supports the three-dimensional framework proposed. 

As highlighted previously, national practice does not distinguish between front-end 
technological uses (e.g. websites, apps, eServices and portals), and back-end 
integration between systems. Both front-end and back-end uses of ICT are observed, 
but more importantly so are varying degrees of horizontal and vertical integration, with 
all five countries having focussed on back-office systems in combination with online 
service delivery, and having optimised efficiency and productivity using various forms of 
integration in cooperation with relevant stakeholders (III, VI–VIII). Again, the 
assumption of a sequential approach which eGovernment maturity models are based 
on is not clearly reflected in the national approach identified in all five cases. Rather, 
the national experiences observe individual initiatives with different combinations of 
focus on the front-end and back-end, different degrees of horizontal and vertical 
integration, and various levels of intergovernmental cooperation and partnerships (III, 
VI–VIII). For instance, the Faroe Islands integrate all levels of government in their 
electronic patient records and healthcare project, the public-private partnership 
approach to their eID, digital signatures, and data reuse initiatives (VI). Denmark and 
Estonia have similarly done this and been an inspiration to the Faroese (III, VI, VII). 
Georgia focused on shared service centres and registers, presenting a joined-up 
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government and user experience for citizens, but with back-office system integration or 
connectivity between different organisational silos (VIII). 

Figure 10. Public-service delivery measurements and aggregation across levels of government, 
hierarchical (source: author) 

Looking at both formal and informal forms of intergovernmental cooperation, the 
national approaches and actual experiences vary, as summarised in Table 3 (III, VI–VIII). 
A formalised model of governance is in place in all five countries. Mandates and 
responsibilities are formalised in official organigrams with various degrees of 
involvement of public and private-sector stakeholders. All five countries involve key 
central government stakeholders in their steering committees. The process of 
developing eGovernment strategies (from idea and conception through to government 
approval) and action plans follows different trajectories in the five countries analysed 
here, but all take a centralised approach to coordination. In the Faroe Islands, the 
centralised process coordinates KT Landsin and the Ministry of Finance and consults 
relevant stakeholders (McBride, 2019) (VI). Denmark also uses a centralised approach, 
coordinated by the Danish Agency for Digitisation and in consultation with all relevant 
stakeholders including key ministries, Danish Regions and Local Government Denmark, 
private and civic interest groups (III). In Estonia, the Prime Minister’s office, supported 
by the Ministry of Economic Affairs and Communication and the specialised 
Department of State Information Systems are responsible but consult key ministries 
and at times experts from the private sector and academia (VII). In Georgia, the 
eGovernance Unit of the cabinet office is responsible for coordination but is supported 
by the mandated Ministry of Justice and the specialised Data Exchange Agency (VIII). 
Similarly, Japan uses a centralised approach coordinated by IT Strategic Headquarters in 
the cabinet office and consults key ministries and larger IT and technology companies. 
That said, the Ministry of Internal Affairs and Communication and other powerful 
ministries responsible do not necessarily comply with IT Strategic Headquarters, and 
there is no consultation with prefecture, municipalities and other interests (III). 
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Table 3. Stakeholders and cooperation (source: author, based on previous versions in III, VI–VIII) 
  Faroe Islands Denmark Estonia Georgia Japan 

Mandated entity Yes, Ministry 
of Finance 

Yes, Ministry 
of Finance 
(Minister of  
Innovation) 

Yes, Ministry of 
Economic 
Affairs 

Yes, Ministry 
of Justice 

Yes, Cabinet 
Office. 

Responsible 
entity for overall 
development, 
implementation 
and 
coordination 

Yes, 
specialised 
entity 
KT Landsin in 
Ministry of 
Finance 

Yes, 
specialised 
entity Agency 
for 
Digitisation in 
Ministry of 
Finance 

Yes, specialised 
Department of 
State 
Information 
Systems in 
Ministry of 
Economic 
Affairs and 
Communication 

Yes, 
specialised 
entity DEA in 
Ministry of 
Justice 

Yes, specialised 
IT Strategic 
Headquarters 
under the 
Cabinet Office 
but hosted by 
Ministry of 
Internal Affairs 
and 
Communication 

National 
coordination 

Yes, cross-
governmental 
steering 
committee 
incl. central 
and local 
government 

Yes, cross-
governmental 
steering 
committee 
incl. central, 
regional and 
local 
government 

Yes, steering 
committee incl. 
central 
government 
actors. Ad hoc 
expert group 
incl. local 
government 

Yes, steering 
committee 
incl. central 
government 
actors and 
occasionally 
NGO and 
international 
experts 

Yes, steering 
committee incl. 
central 
government, 
private sector 
and academia 
 

 
In short, only the Faroe Islands and Denmark include representatives from all other 

levels of government. The Faroese and Japanese also actively consult representatives 
from the IT sector, with the latter also including academics. In both Denmark and 
Estonia academics and private-sector stakeholders are consulted but mainly through 
informal channels (III, VII). Georgia, in turn stands out for including non-governmental 
organisations like Transparency International and EU experts in some decision-making 
within the formal steering committee (VIII). Formally, only the Faroe Islands and 
Denmark take a truly whole-of-government approach to governance of eGovernment 
strategies and action plans – with the Faroe Islands drawing inspiration from both 
Denmark and Estonia (III, VI, VII). The five cases nonetheless highlight that informal 
collaboration is an important factor to ensure intergovernmental cooperation and 
consultation with non-governmental stakeholders both in academia and the private 
sector, and in civil society (III, VI–VIII). In particular, the Estonian (Kattel and Mergel, 
2018; Cepilovs and Duenas-Cid, 2020) (VII) and Japanese cases (III) illustrate the 
positive impacts of personal contacts and informal networks, whereas the Georgian 
case shows the challenges faced if such contacts and networks are not underpinned by 
consensus-seeking and collaborative traditions and a degree of trust (VIII). 

4.4 Legislation, standards and capabilities within government 
As supported by the five national country cases, governance and intergovernmental 
cooperation is important, with evidence indicating a need for appropriate legislation, 
standards and management capabilities (i.e. dimension 3) (III, VI–VIII). Standards and 
management capacities are proposed by multiple models, especially those inspired by IS 
management and CMM (I, II, IV). 

The use of legislation to ensure compliance with a given strategy and action plan is 
evident in all five case studies. All five countries align their eGovernment strategies to 
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other national strategies and make them part of their official government programmes, 
as seen in Table 4. With respect to the legal status of eGovernment action plans, this is 
the case in both the Faroe Islands and Denmark (III, VI), but it is only partially 
implemented in Estonia, Georgia and Japan (III, VII, VIII). With all countries funding key 
cross-governmental initiatives such as eID and digital signatures, most initiatives are 
financed by the entity responsible for implementation (III, VI–VIII). Key national 
differences exist, with regard to how to ensure and agree on decentralised funding.  
In the Faroe Islands and Denmark this is realised through annual budget negotiations 
for central, regional and local authorities and is overseen by the Ministry of Finance, 
which is also responsible for eGovernment (III, VI). A similar approach is followed in 
Estonia, but one key difference is how the use of EU Structural and Regional Funds is 
agreed upon: it is first decided in national budget negotiations and subsequently 
allocated for distribution by the Ministry of Economic Affairs and Communication and 
the specialised Department for Information Systems. In practice, projects, including 
those outside the eGovernment action plan, may then apply for the allocation of EU 
Structural and Regional Funds allocated to ICT initiatives. The allocation of central funds 
ensures a higher level of compliance by those initiatives as they are approved and 
monitored by mandated and specialised entities, but in practice cases of non-
compliance do occur (VII). In both Georgia and Japan, limited progress and a lack of 
compliance can be detected as a result of the uncoordinated and limited legal status of 
the action plan. Lack of funding is often found to be an excuse given by authorities (III, 
VIII). 

Table 4. Legality of eGovernment strategies and action plans (source: author, adapted from 
previous version; III, VI–VIII) 

  Faroe Islands Denmark Estonia Georgia Japan 
Action plan 
legally 
binding 

 Yes, indirectly as 
it is part of the 
government 
programme 
and agenda 

Yes, is part of 
the 
government 
programme 
and annual 
budget 
negotiations 
between all 
levels of 
government. 

Yes, is part of 
the 
government 
programme. 
Key initiatives 
are financed 
centrally but 
otherwise the 
responsibility 
implementing 
entities. 
The latter are 
often fraught 
and entities are 
not always in 
compliance 
with the action 
plan. 

 Yes, is part of 
the 
government 
programme. 
Financing is 
the 
Responsibility 
of 
Implementing 
Entities and 
often fraught. 
In practice 
entities are 
often not in 
compliance 
with the action 
plan. 

No. Action plan 
is not legally 
binding and in 
practice 
implementing 
entities are not 
always in 
compliance. 

 eGovernment 
strategy 
legality 

 Yes, part of the 
government 
programme. 

 Yes, part of the 
government 
programme. 

 Yes, part of the 
government 
programme. 

 Yes, part of the 
government 
programme 

 Yes, part of the 
government 
programme. 

 
Elements not addressed in any of the eGovernment maturity models are the 

mechanisms potentially influencing citizens’ use of public-sector services online, 
including the existence of key legislation and standards relating to technology. This 
includes cyber security, privacy and data-protection legislation and standards which 
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help build trust in government uses of technology, handling data and online service 
provisions. The case analysis, as summarised in Table 5, finds that all but the Faroe 
Islands have introduced such standards and legal frameworks. In fact, both Denmark 
and Estonia are enacting the EU General Data Protection Regulation into law (III, VII). 
Estonia and Georgia rank in the top five globally for countries prepared for cyber 
security (VII, VIII), and all countries have data protection agency functions in place. The 
Faroese in turn are currently implementing some of the missing elements,  
in parallel to their first eGovernment strategy (VI). 

In relation to interoperability, Denmark and Estonia have well-developed 
frameworks and standards. Denmark has sought standardisations since the 1990s and 
Estonia’s x-road approach is one of the earliest distributed interoperability frameworks 
developed globally (III, VII). The Faroe Islands and Georgia in turn have relatively high 
levels of data exchange, but do not have national interoperability frameworks in place, 
although both are in the process of achieving this. Interestingly, both the Faroe Islands 
and Georgia are in part inspired by the Estonian x-road model but implement  
more centralised approaches for key systems, as is evident in the Danish centralised  
data-distribution infrastructure (VI, VIII). Japan is the only country analysed here which 
does not yet have a national interoperability framework and status. Data is exchanged 
in Japan, but the country is not yet moving towards the once-only principles already 
partially implemented in the other four countries undergoing analysis (III). 

Elements such as user friendliness, relevance and awareness of services are 
important. Nonetheless, user behaviour over the last two decades indicates that 
citizens are either not aware of government websites and eServices, find them difficult 
to use, or simply have no motivation to use them. Incentives are different for the 
authorities. The potential benefits of ICT-enabled productivity gains and cost savings 
are key drivers, particularly in light of the 2008 financial crisis, increased labour costs, 
and aging populations. Therefore, governments have a vested interest in increasing the 
volume of online self-services. The case analysis, summarised in Table 5, shows that 
Denmark is the only country with both a digital-by-default approach and online 
usability standards for both websites and eServices at all levels of government (III).  
In fact, the case studies show that countries which take a proactive approach towards 
channel strategies and promoting these are likely to reap the rewards, as is clearly 
witnessed in Denmark and Estonia (III, VIII). 
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Table 5. Selected standards, regulations and principles in place (source: author, adapted from 
previous version (III, VI–VII) 
 Faroe Islands Denmark Estonia Georgia Japan 

Cyber 
security 
standard 
and 
Legislation 

Partially, being 
implemented 

Yes Yes Yes Yes 

Privacy standard 
and legislation 

Partially Yes Yes Yes Yes 

Interoperability 
standard 

Partially, being 
implemented 

Yes Yes Partially, being 
implemented 

No 

Once-only 
principle 

Partially, but 
limited. Planned 
extension 

Partially, 
with 
planned 
extension 

Partially, 
with 
planned 
extension 

Partially, but 
limited. 
Planned 
extension 

No, but 
planned 

Online 
usability 
standard 

No, but planned Yes Partially, 
covers 
WCAG and 
other 
elements 

Partially, 
covers 
WCAG and 
other 
elements 

Partially, 
covers 
WCAG and 
other 
elements 

Digital-by-
default 
standard 

No, but planned Yes Partially, for 
some service 
areas 

No No 

 
Similarly, a whole-of-government and user-friendly approach towards service 

delivery online is also of benefit, as observed in Danish online service offerings and 
channel strategy, and the Georgian physical one-stop shops (i.e. public-service halls and 
community centres) (III, VIII). Where the approach to online service design, promotion 
and channel strategies is fragmented, as is the case with Georgian and Japanese online 
services, authorities struggle to increase the degree of digitisation and thus the return 
on their ICT investments (I, III, VIII). This indicates that the existence of supporting 
standards such as digital-by-default, online usability and whole-of-government 
approaches are potentially as important to online-service use as governance, 
intergovernmental cooperation and linking a national vision with a strategy, action 
plan, and measurable, quantifiable success criteria and key performance indicators 
(Heeks, 2005; Meyerhoff Nielsen and Yasouka, 2014) (III, VI–VIII). 

4.5 Cross-country analysis in summary 
In light of the findings of the metasynthesis analysis and the weaknesses identified in 
the maturity models (section 3.2) (I, II, IV), a disconnect emerges between existing 
eGovernment maturity models and actual reality. Despite more than half of all maturity 
models being based on national experiences and multi-country comparisons, these do 
not reflect or understand the delivery of public services. The majority of models 
propose dividing up front-end service requests and back-end processing into different 
stages. By way of contrast, economic rationale tends to prioritise back-office IT systems 
and automation to underpin all analogue and digital service delivery channels before 
providing services online. Similarly, it seems counter-intuitive to provide transactional 
services online, only to process service requests manually or without integrating the 
eService front-end interphase with the back-end IT system supporting delivery and 
production within the organisation (I, II, IV). 
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In relation to the overarching research questions, the individual cases and cross-case 
comparison reiterate a number of findings in the metasynthesis analysis. For one, 
current maturity models may provide governments with a simplified model for ensuring 
the supply of online services (SQ1), but the model has a number of inherent flaws.  
For one, public-sector service delivery and application of ICT in public administration is 
not fully understood for the greatest part, thus supporting past critiques with regard to 
the maturity model (SQ2) (Bannister, 2001; de Bri and Bannister, 2010; Traunmüller 
and Wimmer, 2003) (I, IV). With models generally offering a tool for monitoring  
and measuring online availability of certain types of information and transactional 
services (SQ3), this is limited to preconditions (i.e. dimension 1), such as availability of 
the Internet, skills and capabilities of end-users, and the availability of specific types of 
information, eServices, existence of key enablers such as eID and portal, reuse of  
data, etc. As was observed in the metasynthesis analysis, national and international 
benchmarks are examples supporting supply-orientated aspects of research questions 
in this thesis. 

The case study findings support the metasynthesis analysis and lack of outputs and 
focus on outcomes (i.e. effect indicators in dimension 1). With proper data being 
difficult to access for the five countries, Denmark’s measurements of online-service use 
during the 2012–2015 eGovernment strategy provides especially interesting insights. 
The same applies to data collected in Denmark, Estonia and Georgia, which all follow 
the approach and definitions of Eurostat (2017) (III, VII, VIII). While PA and IS 
management (Bannister and Connolly, 2011; Brown and Grant, 2005; de Bri and 
Bannister, 2015) have criticised eGovernment maturity models for not addressing 
outcomes, up until now they have not proposed practical approaches for doing so. As is 
evident from the metasynthesis analysis, the models attempting to tackle outcomes do 
not provide an actual or appropriate approach to ensure the monitoring and measuring 
of citizens’ use of online services. Andersen and Henriksen’s (2006) postulation is 
largely descriptive and positive in nature, while Klievink, Bharosa and Tan (2016) as well 
as Kim and Grant (2010) mix both descriptive, positive, and normative elements 
without actually addressing online service usage. The countries studied in this thesis, 
which clearly link their national vision with specific strategies, defined measurable 
success criteria and KPIs in their action plans and initiatives, and are found to achieve 
better outcomes, relatively (III, VI–VIII). This supports the recommendations made by 
the OECD (2014) and research by Heeks (2005), Andersen and Henriksen (2006), Obi 
(2016), and Meyerhoff Nielsen and Yasouka (2014). 

The individual cases and cross-case comparison also unearth a number of interesting 
findings in relation to the role of governance, intergovernmental cooperation, and 
management capabilities (i.e. dimensions 2 and 3). The existence of clear mandates to 
ensure coordination, critical decision-making, and compliance are seen as factors 
facilitating progress and minimising the risk of failure. Positive effects are observed  
in all five cases (III, VI–VIII). When weakened or absent, stagnation and a decrease  
in progress are observed in Georgia and Japan (III, VIII). Governance and 
intergovernmental cooperation also emerge, including the need to link a national vision 
to strategies, action plans, measurable success criteria and performance indicators. 
Similarly, stakeholder collaboration and consultation (both formal and informal) are 
seen to influence progress and outcomes. These elements are seen to play a positive 
role in the Faroe Islands, Denmark, Estonia, and during the early days of Georgia’s 
reform process (III, VI–VIII). However, their absence seems to make a successful 
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realisation of benefits more problematic in Georgia and Japan (III, VIII). These findings 
support previous criticism of the public sector’s handling of ICT use by, e.g., Bannister 
(2001), de Bri and Bannister (2010), Lips (2012), and Traunmüller and Wimmer (2003). 
This adds support to the importance of governance, collaboration and capabilities seen 
in the CMM/CMMI-based models of Davison, Wagner and Ma (2005), NASCIO (2006), 
Iribarren et al. (2008) or Heeks (2005, 2015), but also the importance of Janowski’s 
(2015) contextualisation of the digital transformation. Lastly, special agencies 
coordinating horizontal issues in relation to standards, legislation, key enablers, and 
core registers generally have a positive effect supporting some models (Iribarren et al., 
2008; NASCIO, 2006; Obi, 2012) and past research and recommendations (OECD, 2014, 
2016). 

Based on the metasynthesis analysis of maturity models (I, II, IV), in section 3.2,  
the findings of the five country analyses are surprising. Especially as 22 (52%) out of the 
42 models identified are found to be based on practical experiences and case studies 
(see Annex 2) (II, IV). 

In relation to the conceptual framework and three-dimensional framework, 
proposed in section 3.3, the country studies broadly confirm the relevance of the 
proposed dimensions and elements, including the change from a sequential approach 
to one of parallels. The importance of flexibility to cater for different national contexts 
is also confirmed, as are priorities and the need to aggregate and disaggregate 
operational performance across levels of government, service areas, and service-
delivery channels – although we must still determine whether the proposed three-
dimensional framework can be populated in a meaningful way to monitor and measure 
changes in the use of online services. 
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5 Populating the three-dimensional framework 
Having proposed a new approach and three-dimensional framework in section 3, and 
having compared both to national practices in five countries in section 4, how can 
progress and outcomes potentially be monitored and measured? Can a practical tool 
based on preconditions and effect indicators (i.e. dimension 1) be developed to 
complement the proposed theoretical framework? 

First, for monitoring and measurement to be useful, these must be part of a larger 
project and operational eco-system. Essentially, any tool must be linked to a number of 
strategic objectives, which, in turn, are defined as measurable success criteria and key 
performance indicators (Heeks, 2005). Criteria and performance indicators, in turn, 
must be valid, relevant, and of value to decision makers. They must be internally 
subjective, i.e. based on individual judgements; internally objective, i.e. based on the 
quantification of goals within the organisation in question; or external, e.g. based on 
the quantification of goals outside the organisation, such as external audits and 
benchmarking. The measures in question must also provide insights on which 
management actions can control implementation and day-to-day operation, such as 
budgets, use of resources, timely implementation, operational performance, benefits 
realisation, returns on investment, etc. (Heeks, 2005; Meyerhoff Nielsen and Yasouka, 
2014). The tool must be adaptable in order to provide a similar degree of flexibility, just 
like the three-dimensional analytical framework it complements. 

5.1 Measuring use, benefits realisation, and outcomes 
Internationally, two countries stand out in relation to a structured approach to 
monitoring and measurement of governments’ online-service offerings. First, there is 
Denmark, with its Digital Scorecard used during the eGovernment Strategy 2012–2015 
(DIGST, 2011, 2017a) (III), to ensure the transition to online service delivery and digital 
post. The Digital Scorecard was inspired by, and partly based on, data from the  
public-sector eService user platform operated by the citizen portal borger.dk between 
2009 and 2017 (https://anvendelse.borger.dk), for providing municipalities with a tool 
to compare their own performance against others and against technical solutions from 
various vendors over time and by service area (Meyerhoff Nielsen and Yasouka, 2014; 
III). The United Kingdom’s (UK) (not part of this thesis) gov.uk Performance Platform for 
central government authorities to monitor their performance is the other international 
first mover (GDS, 2018). Both the Danish and UK platforms monitor the use of online 
services as a percentage of overall service volume (i.e. degree of digitisation),  
for a given service area over time. All initiatives provide quantifiable, valid, valuable, 
and relevant performance and management information for the day-to-day operation 
of a given service delivery channel. This type of operational and strategic data enables 
the responsible authority to make knowledge-based decisions. The detailed and 
aggregated data enables Danish and UK authorities to actively monitor and measure 
the realisation of strategic objectives in their mandatory online self-service and  
digital-by-default eGovernment targets (DIGST, 2011; GDS, 2017; Ozols and Meyerhoff 
Nielsen, 2018). 

A practical tool must relate to each of the proposed elements in order to be useful for 
monitoring, measuring and acting on actual user behaviour. In relation to preconditions 
and citizen service elements (i.e. dimension 1) proposed in the three-dimensional 
framework, illustrated in section 3.3’s Figure 6, precondition components adopted from 
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past maturity models can be reused, including availability of the Internet. Two different 
approaches can be used for general and digital literacy (component 1). One is based on 
an aggregation of conventional and digital skills, as is evident in the UN eGovernment 
Development Index and the Human Development sub-Index (UNDESA, 2018b). Based 
on the premise that people who use the Internet for different activities also have the 
skills required to interact with government, eBanking or eCommerce usage can 
alternatively be used as an indirect measurement of digital literacy. Although this is not 
a perfect comparison, eBanking and eCommerce may act as a benchmark which online 
public-service provisions can be compared to in a given national context. It is proposed 
to use an aggregate of different technologies (e.g. fixed and mobile) for infrastructures 
(component 2), to ensure neutrality towards technology. 

The Danish and UK approaches serve as inspirations (DIGST, 2011; GDS, 2017) for 
integrating parameters for output and effects. By utilising the degree of digitisation for 
a basket of service areas, the tool can provide an aggregated overview in a national or 
comparative international context. The basket may be weighted in relation to volume 
and frequency of use, but should generally consist of high-volume, high-frequency 
service regions. In this regard, it would be worth emulating the EU benchmarking 
services for citizens, as they apply almost universally (Lörincz et al., 2010).6 The basket 
of service areas can be tailored to reflect a given national context. For instance, income 
tax can be included in countries where it is relevant and may be omitted in those where 
it is not. An added benefit of this approach is the ability to monitor individual service 
areas included in the predefined basket. In countries where service delivery is largely 
delegated to the regional or local level, individual service areas should be based on the 
aggregate degree of digitisation across regions and municipalities – or a representative 
sample of these – as illustrated in section 3.3’s Figure 7. In practice, the basket of 
services should be based on predetermined weightings permitting the basket to 
function as a benchmark for change. The composition and weightings will depend on 
the purpose for measurement and monitoring, although this will not be covered by this 
thesis and the examples developed here. A country may not weight different services 
when comparing municipalities within single service areas but may wish to weight 
service areas according to relative service volume when calculating a nationally 
aggregated average. If used, this approach allows individual regions and municipalities 
to monitor their operational performance and to benchmark this against their domestic 
and international peers. For international comparisons, a similar approach can be used 
with a predefined basket of service areas, including core government services linked to 
life events, such as registering births, deaths, marriages, and vehicle registrations. 
eParticipation service types, such as consultation on legislation and policy proposals, 
may also be utilised. 

Although the degree of digitisation is proposed for the effect measurement, the 
model could incorporate all service-delivery channels, whether online, physical, by 
                                                                 
6 The EU 20 benchmark services consist of 12 high-frequency, high-volume citizen services and 8 business 
services. Citizen services include: income tax, enrolment in higher education, passport, driver’s license, 
application for a building consent (planning application), car registration, birth and marriage certificates, 
announcement of moving house, reimbursement of medical expenses, applications for student grants, 
health-related services, job search services, applying for unemployment benefits, applying for child 
allowance, declarations to the police, and public library services. Business services include: social welfare 
contributions for employees, corporate tax, VAT, customs declarations, permits relating to the environment, 
new company registrations, submitting statistical data, and public procurement (Lörincz et al., 2010). 
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telephone, or paper-based. This approach is flexible enough to allow the addition of a 
Likert scale qualitative parameter based on user ratings for individual services, 
service-delivery channels, or a combination of both. The flexibility may, if adopted, add 
value to both individual authorities and international benchmarks, like that of the UN, 
as illustrated above in Figure 5, and in terms of a more hierarchical representation in 
Figure 8. 

A key challenge of the proposed three-dimensional framework is the unstructured 
approach to channel strategies and data collection across different channels. As 
witnessed in the five case studies, only Denmark had a structured approach during the 
period under analysis (III, VI–VIII). The EU benchmarking approach may therefore be a 
source of inspiration (EC, 2012, 2014) as a temporary or alternative measure. Eurostat 
information regarding DESI statistics provides annualised data on citizens’ interaction 
with government, their use of government websites to search for information, and how 
many have downloaded a form or used a transactional service online. Data is collected 
for all EU member states and candidate countries (Eurostat, 2017). In fact, both the 
Faroe Islands and Georgia align their data collection to the Eurostat model and 
methodology (Hagstova Føroya, 2011; US Aid, 2017; VI; VIII). The Faroes are inspired by 
the Danish approach to business cases and benefit realisation, although it is not yet 
clear whether the current eGovernment strategy will have a positive financial return for 
the public sector (McBride, 2019), especially in light of the disproportionality of the 
per-capita investments required for this small island nation (VIII). 

Inspired by the UN eGovernment Development Index and its three supply-orientated 
sub-indexes for the availability of infrastructures, human capabilities and online 
services, Figures 11, 12, 13 (UNDESA, 2012, 2018b; III, VII) show how the supply side 
(i.e. dimension 1) is currently measured by the eGovernment Development Index for 
Estonia and Denmark in 2012 and 2016. 

Figures 11, 12, 13, UN eGovernment Development Index, scores and comparison of Estonia vs. 
Denmark, 2012 and 2016 (source: author, based on UNDESA (2012, 2016b)) 

5.2 Single country monitoring and measurements 
Estonia is used as an example for illustrating how citizen service effects and output 
measurements may be added (i.e. dimension 1). Whereas the examples could be 
presented in a three-dimensional space, as the analytical framework is, it would be 
difficult to read in the two-dimensional medium of this thesis. The subsequent figures, 
therefore, use a spider-diagram like the UN eGovernment Development Index 
presented above. In Figure 14, use of the Internet infrastructure has been added (i.e. 
component 1), as have the additional indicators of citizens’ digital skills level and 
attitudes to technology, represented by private sector eBanking and eCommerce 
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services usage (i.e. component 2). Citizens’ interaction with government, their uptake 
and use of government websites and eServices (i.e. components 3 and 4) are also 
included. 

Figure 14 uses Eurostat (2017) data for the DESI statistics for households and 
individuals.  
It shows that 79% of Estonians accessed and used the Internet at least once per year in 
2012. It also showed that 68% of Estonians had access to and the requisite skills to use 
private-sector service provisions online, such as eBanking. In the case of Estonia, the 
responsible authority for eGovernment, that is the Ministry of Economic Affairs and 
Communications and the specialist agency of the Department of State Information 
Systems (RISO), may subsequently make decisions based on this aggregated overview. 
For instance, only 54% of Estonians made use of the government’s online-service 
provisions, despite 79% of them being online and 68% using private-sector equivalents. 
This indicates an untapped potential of between 14 and 25 percentage points for 
Estonian authorities to invest in websites, eServices, and associated back-end systems 
(VIII). The data also indicates that the vast majority of Estonians interacting with the 
government online were merely looking for information, rather than using the 
transactional eServices available (VIII). In short, Estonian authorities can improve the 
realisation of benefits incurred from investments by further promoting online 
interaction, and so mirroring the level of eBanking and Internet use. Another 
interesting fact highlighted here is the relatively low level of eCommerce in Estonia in 
2012. This could prompt the government to launch programmes supporting private-
sector uses of ICT to improve productivity and competitiveness. 

Figure 14. Preconditions and aggregated citizen interactions with government online in Estonia 
for 2012 (source: author, based on Eurostat, 2017 and VII) 

Figure 15 compares the progress of Estonia between 2012 and 2016, in order to 
illustrate the potential of the tool for monitoring national performance over time. Using 
Eurostat (2017) data, Figure 15 shows that Internet use increased by 9% between 2012 
and 2016, reaching 87%. It also indicates that private-sector service offerings online are 
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used increasingly, but that growth has been relatively higher in eCommerce, indicating 
that government programmes supporting private-sector use and adoption of ICT may 
have led to this result (JoinUP, 2016; VII). Similarly, online citizen interactions with the 
government improved by 23 percentage points, reaching 77% in 2016. In the case of 
Estonia, this illustrates the impact of eGovernment strategy and initiatives during the 
period, including promotion of government websites and eServices, which increased by 
15 percentage points to 66% and by 35 percentage points to 68% during 2016, 
respectively. By narrowing the relative gap between Estonians using the Internet and 
those interacting with the government online, the data highlights two effects: first, that 
infrastructure has a better take-up and thus adds more relative value; second, that 
government investment in ICT solutions for public-sector service delivery is having a 
relatively higher return on investment due to the lower unit cost per service delivered 
online compared to analogue service-delivery channels (VII). In fact, combining the 
proposed approach with the average unit cost for each service-delivery channel (i.e. 
physical, paper-based, call-centre and online delivery channels) will allow calculations 
for a business case and monitoring its realisation over time (DIGST, 2017a; Meyerhoff 
Nielsen and Yasouka, 2014; III). 

Figure 15. An Estonian comparison 2012–2016 (source: author, based on Eurostat, 2017 and VII) 

5.3 Two-country comparison 
Figure 16 is an aggregated comparison of Denmark and Estonia in 2016, in order to 
illustrate the potential of benchmarking the performance of two countries, whilst 
comparing them to the EU 28 Member State average. Using Eurostat (2017) DESI 
statistics for households and individuals, the relatively smaller percentage gap between 
Internet use and use of public-sector eServices indicates that Danish authorities and 
private-sector stakeholders may be relatively better at promoting eServices than their 
Estonian counterparts. In fact, the data indicates that Danish government websites are 
used by a higher proportion of citizens than those in Estonia. 
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As this interpretation is based on aggregated data, conclusions should naturally be 
qualified with evidence from additional sources, also as eGovernment strategies and 
action plans, for the same period in both countries. For instance, the relatively lower 
level of Estonians using government websites to search for information may be the 
result of the government integrating such information in eServices, pro-active 
information provision and service delivery, simpler regulations or a channel strategy 
promoting call centres. In the case of Denmark and Estonia, the two case studies show 
that Denmark had a strategic cross-governmental focus on online service delivery and 
communication during the period under analysis (III). Estonia focused on back-office 
systems, reusing data on a once-only principle, and has a tradition of simplifying 
processes, thus resulting in a simpler public-sector universe for Estonians to navigate 
compared to their Danish equivalents (VII). 

In relation to international benchmarking, Figure 16 demonstrates that both 
Denmark and Estonia outperform their European peers when it comes to encouraging 
citizens to use of online government websites and eServices. By way of contrast, the 
relative success in providing Internet access and ensuring general use of infrastructures 
is substantially smaller both when comparing Denmark and Estonia, and in relation to 
their European counterparts (III, VII). 

Figure 16. A Danish-Estonian comparison in relation to the EU28 average, 2016 (source: author, 
based on Eurostat, 2017, and III, VII) 

5.4 Single-country data disaggregation 
As proposed in the three-dimensional framework, Figure 17 expands on the previous 
examples by disaggregating eService use to compare a selected number of service areas 
with the aggregated average of citizens’ engagement online with their government and 
respective use of online services in Denmark. Combining Eurostat (2017) Digital 
Economy and Society Statistics for households and individuals’ data with performance 
data for selected service areas collected during the Danish case study (III), Figure 17 
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illustrates how individual authorities can compare their degree of digitisation, both 
with peers and in relation to a national average. For instance, use of the selected 
service areas are all higher than the aggregated average, indicating that the authorities 
responsible are comparatively better at promoting their online service offerings than 
the average Danish authority. It also shows that services, which were already 
mandatory for use in 2012, have seen no real change to their degree of digitisation, 
with online tax submissions being the primary example of this. Concerted efforts by the 
Danish authorities to promote online services in the period 2012–2016 and the 
subsequent results are of particular interest here. As part of the eGovernment 
Strategy, almost 70 high-frequency, high-volume areas were subjected to a strategic 
digital-by-default initiative, with 80% as the target value (III). 

Although weighted averages are not used in the above examples, these illustrate the 
basic functions and flexibility of the proposed tool and how it may complement the 
precondition dimension (i.e. dimension 1) of the proposed analytical framework (section 
3). The ability to use plug-and-play, to aggregate and disaggregate the different elements 
is useful if the tool should provide values for individual organisations, a given country, 
and also for international comparisons and benchmarks. In relation to benchmarking, the 
proposed tool does not focus on a ranking per se, but rather on the performance of, 
or across, service areas in a given organisation or at the public-administration level. 

Figure 17. Preconditions and aggregated citizen interactions with government online, including 
selected service areas in Denmark in 2012 (source: author, based on Eurostat, 2017 and III) 

5.5 Summarising the measurement of outcomes 
Building on conclusions from past research regarding the importance of value creation 
and benefit realisation such as Andersen and Henriksen (2006), Bannister (2007) or 
Cordella and Bonina (2012) (I, II, IV), the metasynthesis in section 3.2 and the five-country 
comparative analysis in section 4 (III, VI–VIII), this section populates the new framework. 
The proposed three-dimensional framework reuses and realigns components from a 
number of eGovernment maturity models, in particular UN and EU benchmarks 
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(EC, 2014; UNDESA, 2016a), the theoretical outcome and value-focused models by 
Andersen and Henriksen (2006) and Kalampokis, Tambouris and Tarabanis (2011), 
CMM inspired and multi-dimensional models like NASCIO (2006), Iribarren et al. (2008), 
Heeks (2015), Dias and Gomes (2014), and context-specific approaches such as 
Janowski (2015). 

The approach proposed for monitoring and measurement uses the same flexible  
plug-and-play approach as the three-dimensional framework proposed. This tool is 
based on the supply-orientated aspects of key elements in existing maturity models 
(EC, 2014; UNDESA, 2018a). By incorporating preconditions and effect indicators (i.e. 
dimension 1), the approach breaks with existing maturity models and addresses a host 
of past criticisms, including those by Andersen and Henriksen (2006), Bannister (2007), 
Cordella and Bonina (2012), Kim and Grant (2010) and Rorissa, Demissie and Pardo 
(2011) (I, II, IV). This approach is flexible enough to accommodate both aggregated 
and/or disaggregated elements, such as single service areas, delivery channels 
produced at different levels of government and for different users. It constitutes a 
practical tool for monitoring developments over time, across public and private 
channels, between different service areas, and it can even be disaggregated and used 
as a dashboard for comparisons between countries or regions. In a similar vein, this 
approach can be used to monitor different service-delivery channels, benefits 
realisation and user behaviour – if the relevant data is available. It also provides a tool 
for comparing similar countries across time and in aggregated and disaggregated form. 

In relation to the three research questions, the key weaknesses identified in the 
metasynthesis and cross-country analysis are addressed successfully: firstly, using the 
adapted approach to ICT in public-sector service delivery; secondly, by incorporating 
effect and output indicators as proposed; thirdly, by proposing the new  
three-dimensional framework, which is independent of both services and technology, 
adaptable to different national, organisational and strategical contexts over time.  
The approach and framework provide a generic method for governments to both think 
about skills, infrastructure, and systems for producing back-end services across 
different channels before providing online-service offerings dependent on these 
preconditions for (SQ1) – and to prioritise them whenever or where necessary. In short, 
the proposed three-dimensional framework is successfully complemented with a 
monitoring tool populated with data collected in the case studies, thus addressing the 
lack of output and outcome orientation of eGovernment maturity models and many 
current government practices. It may be simple, but it provides a basic and flexible tool 
for authorities to apply in single organisations or across sectors and levels of 
government. It enables monitoring for user behaviour and progress in relation to 
aggregated strategy performance indicators. Performance, in turn, helps establish a 
model for emulation, on the basis of which decisions can be made and prioritised (SQ1), 
to better reflect the national practice identified in the five cases (SQ2); and is a way of 
monitoring and measuring the degree with which online service provisions supplied are 
used by citizens (SQ3), which in turn facilitates behavioural change and benefits 
realisation (SQ1, SQ3). 
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6 Conclusions and contributions to research 
The main research question asked in this thesis is how to improve the public sector’s 
approach to the successful provision and citizens’ actual use of online public services?  
The question was raised in relation to the untapped potential of ICT for the public 
sector and its production of services and delivery of services to citizens, and faced at 
the onset of a new technology-led industrial revolution. The question was explored in 
relation to a core stream of research, especially the eGovernment maturity models 
which have emerged since 1999. As with any research, findings outside the original 
focus often come to light. This thesis is no exception and has, therefore, included not 
only contributions to other areas of research, but also future research questions. 

6.1 The demise of eGovernment maturity models 
In analysing How to improve the public sector’s approach to the successful provision 
and citizens’ actual use of online public services (RQ), three research questions were 
developed in the context of this thesis. In this section, each research questions will be 
addressed in its own right. 
 
SQ1: What frameworks have been suggested for providing value-adding online public-
sector services to citizens? 

This thesis identifies a full 42 eGovernment maturity models, but finds that only a 
handful focus on public-sector online services creating added value for citizens. Not all 
maturity models are normative or evaluatory by nature, with 18 (43%) found to mix 
positive and normative elements to some degree. Of these, eleven (26%) include some 
form of evaluatory elements or are used to assess performance – even if not formally 
intended as such by authors of maturity models. The most prominent example of this is 
the positive Layne and Lee (2010) maturity model, which forms the basis of 
international benchmarks such as the bi-annual UNDESA EGDI. This is particularly 
evident in relation to the roll-out of Internet infrastructure and the provision of 
information on government websites and online services. While 14.3% (i.e. 6 of 42) of 
all models include infrastructure and basic online service provision, only a minority can 
be argued as providing a theoretical or conceptual framework for governments to use. 
Maturity models addressing preconditions (EC, 2014; Iribarren et al., 2008; NASCIO, 
2006; Obi, 2016; Shareef et al., 2011; UNDESA, 2016b) (II) and theorising on outcomes 
(Andersen and Henriksen, 2006; Kim and Grant, 2010; Klievink, Bharosa and Tan, 2016) 
(II) support this part of the research question. Although international benchmarks such 
as UNDESA (UNDESA, 2008, 2010, 2012, 2014, 2016a) and the EU (EC, 2012, 2014) have 
successfully promoted a certain strategic focus in relation to online service provisions, 
they do so without considering actual use and creating added value. eGovernment 
maturity models inspired by IS management (Iribarren et al., 2008; NASCIO, 2006; 
Persson and Goldkuhl, 2005) are more useful to governments, as they incorporate 
contextual and internal capacity factors relating to the successful use of ICT in a single 
organisation, although not in a complex multi-level public sector (I, II, III). 

In the metasynthesis and the five-country analysis, the thesis detects some support 
for eGovernment maturity models acting as a model in the normative sense. By way of 
contrast, there is no evidence of maturity models providing a positive or heuristic 
model for ensuring value creation by public-sector investments for citizens’ actual use 
of online public-service provisions (SQ1). Although international benchmarks from the 
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UN (i.e. UNDESA, 2001–2018) and the EU (i.e. EC, 2012–2019) appear to incorporate 
use, this is limited to the use of the Internet infrastructure, and not to the use of  
public-sector services provided online. Based on these findings, this thesis contributes 
to existing research by dissecting the sequential elements, complementing and 
realigning them in a parallel manner. In order to address this gap in the research,  
this thesis proposes and tests a realigned approach and a new, three-dimension 
framework. The different dimensions allow governments to both think about the skills, 
infrastructure, production of back-end and front-end services before providing online 
service offerings, depending on these preconditions for successfully providing online 
services, in order to ensure a minimal risk for citizens not using said services.  
The multi-dimensional plug-and-play approach may allow for further elements and 
dimensions to be added in the future, although this is a topic for future research. 

 
SQ2: How do the identified frameworks correspond to country practices? 

This thesis finds some evidence of eGovernment maturity models reflecting actual 
national practices in the five countries analysed. This is nevertheless limited to the 
existence of infrastructure, skills and competencies, certain websites and eServices, 
horizontal and vertical integration and thus indirectly inter-governmental cooperation. 

Whilst 14% (i.e. 6 of 42) of all maturity models include infrastructure and basic 
online service provision, only a minority can be argued to provide a theoretical or 
conceptual framework for governments to use. Maturity models addressing 
preconditions (EC, 2014; Iribarren et al., 2008; NASCIO, 2006; Obi, 2016; Shareef et al., 
2011; UNDESA, 2018b) (II) and theorising about outcomes (Andersen and Henriksen, 
2006; Bannister, 2007; Cordella and Bonina, 2012; Kim and Grant, 2010; Rorissa, 
Demissie and Pardo, 2011) (II) support this specific research question. Whilst 
international benchmarks such as the UN (UNDESA, 2008, 2010, 2012, 2014, 2016, 
2018a) and EU (EC, 2012, 2014) have successfully promoted a certain strategic focus in 
relation to online service offerings, they do so without considering actual use and value 
creation. eGovernment maturity models inspired by IS management (Iribarren et al., 
2008; NASCIO, 2006; Persson and Goldkuhl, 2005) are more reflective governments, as 
they incorporate contextual and internal capacity factors relating to successful use of 
ICT in a single organisation, although not in a complex multi-level public sector (I, II, III). 

To address the research gap, this thesis proposes a realignment of existing 
eGovernment maturity models. The new three-dimensional framework is compared to 
national practices analysed in five different countries and consists of parallel rather 
than sequential processes. 

 
SQ3: How can the frameworks be revised to better include the country practices and 
academic findings? 

This thesis finds some evidence of eGovernment maturity models providing 
governments with a practical tool for ensuring the supply of online services. 
Unfortunately, this is limited to the existence of infrastructures, skills, certain websites, 
and eServices forming part of international benchmarking. That being said, the thesis 
finds that none of the maturity models provides a practical tool for authorities to 
measure the degree to which citizens use said online services. 

Whilst it is difficult to access effective data for the five countries, Denmark’s 
measurements of online service used during the 2012–2015 eGovernment strategy 
provides particularly interesting insights as it measures both the use of online services 
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and quantifying this financially (III). Inspired by both theoretical models, international 
benchmarks and government practices, this thesis proposes and populates a basic but 
flexible tool with data for monitoring and measuring the degree with which online 
service provisions on offer are used by citizens. Restricted to the precondition 
dimension (i.e. dimension 1) of the proposed three-dimensional framework, the tool 
can be used within single service areas, organisations, or across government 
organisations and levels. This tool allows the authorities responsible to monitor strategic 
and operational performance across channels and service areas, to make informed 
decisions based on this information, and ensure benefits realisation. Thus, this tool helps 
monitor and measure the strategic shift during single initiatives or strategies. In practice, 
the tool also allows for merging classic benefits realisation, public-value creation, JUG and 
whole-of-government approaches to ICT-facilitated public-sector service production and 
delivery to citizens. 

6.2 Future research 
Whilst this thesis populated the proposed multi-dimensional analytical framework and 
tool with data, future research is proposed to further test the first and second 
dimensions, in particular with larger datasets and using a three-dimensional dashboard 
tool. Adding multiple delivery channels, output measurements of user satisfaction for 
analogue or digital services (e.g. Likert-scale user ratings) would also prove relevant. 
Similarly, open and big data elements could be tested, as could the frameworks’ 
usefulness in, e.g., a large federal country where regional authorities are dominant. 

As the third dimension – composed of legal, regulatory, standards, capabilities and 
resources – of the proposed three-dimensional framework is outside the scope of this 
thesis, it is an obvious area for further analysis and testing. Ideally, an in-case,  
cross-case comparison should be used to test and refine this dimension. This would 
help ensure comparability between this thesis and future findings. 

The five case studies and stakeholder interviews (III, VI–VIII) unearthed a number of 
interesting factors and potential patterns in relation to governance and 
intergovernmental cooperation; these patterns lend support to recommendations 
made by organisations such as the OECD (2014) and researchers such as Heeks (2006) 
and Obi (2016). Using and complementing the case studies to analyse the role played 
by governance and intergovernmental cooperation in public-sector use of technology 
could consequently be the potential logical next step. In fact, such research could shed 
light on how governments can ensure a positive macro-level techno-economic 
paradigm shift (Perez, 2003, 2013) in practice, or may build on existing research on 
government approaches to cross-governmental transformation and innovation in 
countries such as Denmark and Estonia (Frambach and Schillewaert, 2002; Kalvet, 2012; 
Kattel and Mergel, 2018; Raus, 2009). The five case studies and cross-country 
comparisons (III, VI–VIII) may be developed further to provide some potential insight 
into the role a strong governance model and high level of intergovernmental 
cooperation grants to the successful supply and use of online citizen services, especially 
as the five cases seem to indicate that a strong governance model leads to the provision 
and use of online services, with Denmark and Estonia being positive examples (III, VII). 
The Georgian case supports this in two ways: initially, successful public-sector reforms 
were based on a clear vision and strong coordination; however, the limited progress in 
relation to eGovernment is partially due to a lack of vision, limited cooperation, and 
unsuccessful coordination (VIII). Japan, in turn, has been relatively less successful as a 
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result of limited inclusion of regional and local government stakeholders, together with 
a relatively weak mandate from the government CIO to ensure compliance with 
national strategies (III). The high-level of coordination and consultation in the Faroe 
Islands also adds support, but as a newcomer to the world of eGovernment strategies 
and eGovernance, outcomes from this country are still indicative (VI). This will be 
explored further by the author of this thesis. 

In relation to PA literature review (I, II), the five cases analysed (III–VI) highlight the 
need and benefit of linking vision, strategy, action plans, and individual initiatives with 
KPIs, regular monitoring and follow-up research. This speaks in favour of value creation,  
monitoring and measurement elements found in the PA literature by, e.g., Cordella and 
Bonina (2012), Pollitt and Bouckaert (2011), Cordella (2007), and Self (2000). By so 
doing, Denmark achieved relatively better results in eService roll-out and use by 
citizens compared to Estonia, Georgia, and Japan, which have not done so (III, VI–VIII). 
Countries which took a whole-of-government/JUG approach to eGovernment 
development seemingly achieved better results in terms of uptake of key enablers, 
such as eID and digital signatures, back-end data reuse between authorities, and 
citizens’ use of eService provisions, as observed in Denmark, Estonia, and the 2004–2014 
reform strategy in Georgia, but not in Japan (III, VI–VIII). Similarly, collaborative JUG 
and partnerships with the private sector and civil society seem to achieve better results 
in terms of eID/eSignature take-up, as illustrated by the Faroe Islands, the Danish and 
Estonian cases. Georgia and Japan up until now have achieved lower user rates (III,  
VI–VIII). With the complexity of organisational change and all the political ramifications, 
the structured approach facilitated by intergovernmental collaboration and coordination 
in Denmark, Estonia and Georgia (in 2004–2014) (III, VII, VIII) supports recommendations 
by authors and organisations such as Bannister (2001), de Bri and Bannister (2010) and 
the OECD (2014), as well as drivers of change, collaboration and co-creation, 
emphasised by Lee and Kwak (2012), McBride et al. (2018), Pizzicannella (2010), as well 
as Schmidthuber et al. (2017). While this thesis uses a narrow definition of public 
service (McGregor, 1982), future research may find that the three-dimensional 
framework proposed may accommodate elements such as innovation and co-creation, 
which are often facilitated by intergovernmental collaboration and collaboration with 
end-users and stakeholders, as has been emphasised by authors such as Dawson and 
Robinson (1963), Berry and Berry (1990), as well as May and Jochim (2013). This may 
also be examined with regard to specific attitudes and the role of individual 
stakeholders (Berry and Berry, 1990; Ingold, 2011), the actual bargaining process 
(Lodge and Hood, 2012; Lowi, 1969) or the way that stakeholders interact, network and 
shape decisions in practice (Ostrom, 1971; Lewis-Beck, 1977; Arrow, 2002; Varda, 2009; 
Ingold, 2011). 

Some evidence emerges in the five cases (III, VI–VIII) of more complex and dynamic  
non-technical and contextual aspects of public-administration reform, as is championed  
by authors such as Christensen and Lægreid (2007), Cordella and Bonina (2012), Lips  
(2012), Millard (2010), O’Leary, Gerard and Bingham (2006), as well as van der Broek  
et al. (2010). Examples include once-only initiatives and public-private partnerships for 
eID and digital signatures in the Faroe Islands, Denmark, and Estonia (III, VI, VII). 
Similarly, the whole-of-government and intergovernmental approaches to governance, 
portals, and shared service centres in the Faroe Islands, Denmark, Estonia and, to a 
lesser extent, in Georgia and Japan support this point (III, VI–VIII). These elements,  
in combination with the role that governance and intergovernmental cooperation plays 
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in successful application of ICT in public administration, will be explored by the author 
in future research. 

IS management (I, II) and the capability maturity models show some promise. Should 
the CMM models be utilised in public administrations, the five cases (III, VI–VIII) 
indicate that they take cross-governmental and whole-of-government approaches into 
account rather than business processes for single organisations. Business-process  
re-engineering principles are relevant for whole-of-government and JUG approaches to 
public-service design and delivery (e.g. vertical and horizontal integration for  
user-centric, personalised, life-event, and proactive service delivery), but current CMM 
models (Dias and Gomes, 2014; Iribarren et al., 2008; NASCIO, 2006) and past research 
(Peters and Pierre, 1998; Röglinger, Pöppelbuß and Becker, 2012) generally do not 
account for cross-organisational cooperation and require further examination (I, II, IV), 
potentially lending support to Osborne, Radnor and Nasi’s (2013) critique of NPM’s  
pre-occupation with linear and Fordist models of public-service delivery, or digital-era 
governance as proposed by Dunleavy et al. (2006). This potentially provides an 
interesting and theoretically complementary element for the author’s future research 
into governance and intergovernmental cooperation. 
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Abstract 

The Demise of eGovernment Maturity Models: Framework 
and Case Studies 
This thesis explores how to improve governments’ approach to the successful 
provision and citizens’ actual use of online public services. The potential of the 
Information and Communication Technology (ICT) in the public sector is well-established. 
Many argue that the world is on the precipice of an ICT-led industrial revolution, but 
many actors are yet to reap the full potential of technology. Thus, this thesis’s research 
question is raised in relation to the untapped potential of ICT for the public sector and 
its production of services and delivery of services to citizens, and faced at the onset of a 
new technology-led industrial revolution. 
 
Methodology 
Applying a three-phased approach, the thesis first reviews relevant streams of 
literature to identify a theoretical and conceptual model and a set of research gaps.  
A metasynthesis analysis of the 42 identified eGovernment maturity models is carried 
out, and a conceptual framework is developed. Second, Denmark, Estonia, the Faroe 
Islands, Georgia and Japan were chosen for classic, exploratory, qualitative, in-case 
country studies using the thesis’s conceptual framework. Cases are based on desk 
research and 46 exploratory interviews (with 64 interviewees) and cross-case 
comparisons based on a refined conceptual model. Third, case-study findings are used 
to refine the conceptual framework leading to a new three-dimensional model.  
The new three-dimensional model is in turn populated with data from Denmark and 
Estonia (the only two countries with available data), to illustrate how the new model 
holds up to their actual experiences. 
 
Findings 
The review of the literature finds that classic public-administration (PA) literature, and 
particularly that on ICT-enabled public-administration reform, has a firm grasp of 
government and service delivery, stakeholders’ dynamics and decision-making 
processes. In relation to ICT use, new public management and joint-up government are 
at odds with one another, leading to digital-era governance being proposed, although 
the latter does not combine measures for maturity and the use of online service offers. 
Information Systems (IS) management  literature has proposed a number of 
information system management and capability maturity models. While these models 
address political and legal dimensions, most focus on business processes in single 
organisations. Unfortunately, most do not address the complex organisational set-up 
which dominates the multi-level, multi-organisational set-up characterising the public 
sector. There is also limited acknowledgement, even understanding, of the different 
nature of public-service delivery, to that of the private sector. The electronic-
government and -governance (eGovernment and eGovernance) literature merge a 
number of public-administration and information management research streams.  
In relation to the research question, the so-called eGovernment stage and maturity 
models have emerged since the late 1990s as a specific stream of research within  
the eGovernment literature. Borrowing elements from information-systems 
management, eGovernment maturity models are generally simple, generic, sequential, 
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and technologically deterministic models. A clear link between supply and outcomes 
and between governance’s role in the successful implementation and subsequent use 
of ICT and electronic services (eService) solutions is missing or at best unclear. 

As a result of the review, the main research question of how to improve 
governments’ approach to the successful provision and citizens’ actual use of online 
public services is broken down into three sub-research questions, specifically: What 
approaches have been suggested for providing value-adding public-sector services to 
citizens online? How do the models identified reflect country-specific practices? How 
can country practices be reflected in the models identified? 

A full 42 eGovernment maturity models are identified in the review of existing 
literature. The subsequent metasynthesis analysis finds that only a handful focus on 
public-sector online services creating added value for citizens. The models are generally 
technology- and supply-orientated with no focus on outcomes. There is often no real 
understanding of core government service, illustrated by many mixing up front-end 
service provision and back-office integration. Similarly decision-making is not 
necessarily a maturity level, but a service type (electronic democracy issue) and related 
to democratic processes. None of the models directly address governance, although 
integration is an aspect, with some looking at management and cooperation. Most 
models merely restructure or adjust existing ones. As approaches suggested for 
providing value-adding public-sector services to citizens online, not all models are 
normative or evaluatory by nature, with 18 (43%) mixing positive and normative 
elements to some degree. Of these, eleven (26%) include some evaluatory elements or 
are used to assess performance – even if not formally intended as such by authors of 
the respective maturity models. The most prominent example of this is the positive 
Layne and Lee (2010) maturity model, which forms the basis of international 
benchmarks such as the bi-annual UNDESA Electronic Government Development Index 
(EGDI). This is particularly evident in relation to the roll-out of Internet infrastructure 
and the provision of information on government websites and online services. While 
14% (i.e. 6 of 42) of all models include infrastructure and basic online service provision, 
only a minority can be argued as providing a theoretical or conceptual framework for 
governments to use. Models addressing preconditions and theorising on outcomes 
support this part of the research question. Although international benchmarks such as 
UNDESA and the European Union (EU) have successfully promoted a certain strategic 
focus in relation to online service provisions, they do so without considering actual use 
and creating added value. Models inspired by IS management are more useful to 
governments, as they incorporate contextual and internal capacity factors relating to 
the successful use of ICT in a single organisation, although not in a complex multi-level 
public sector. 

The metasynthesis and five-country analysis finds some support for eGovernment 
maturity models acting as a model in the normative sense. This is limited to the 
existence of infrastructure, skills and competencies, certain websites and eServices, 
horizontal and vertical integration and thus indirectly inter-governmental cooperation. 
By way of contrast, there is no evidence of maturity models providing a positive or 
heuristic model for ensuring value creation by public-sector investments for citizens’ 
actual use of online public-service provisions. 

To address the findings and the research gap, the thesis proposes a realignment of 
existing eGovernment maturity models. Sequential elements are dissected, 
complemented and realigned in a parallel manner. The new three-dimensional 
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framework is compared to national practices analysed in five different countries.  
The cases highlight that technology use is applied in parallel rather than sequential 
processes. As a result a new three-dimensional framework is proposed and then 
populated with data to test the new approach. The first dimension focus on 
preconditions such as skills, infrastructure, back-end service production and front-end 
service delivery. The second dimension covers stakeholders like authorities, politicians, 
businesses, citizens, interest groups, academics and experts. The third dimension on 
legislation, standards and capabilities includes that’s as well as human and financial 
resources. The different dimensions allow governments to both think about the skills, 
infrastructure, production of back-end and front-end services before providing online 
service offerings, depending on these preconditions for successfully providing online 
services, in order to ensure a minimal risk for citizens not using said services.  
The multi-dimensional plug-and-play approach may allow for further elements and 
dimensions to be added in the future, although this is a topic for future research. 

This thesis finds some evidence of eGovernment maturity models acting as a 
practical tool for government to ensure the supply of online services. Unfortunately, 
this is limited to the existence of infrastructures, skills, certain websites, and eServices 
forming part of international benchmarking. Regrettably, none of the maturity models 
provides a practical tool for authorities to measure the degree to which citizens use 
said online services. Whilst it is difficult to access effective data for the five countries 
studies, Denmark’s measurements of online service used during the 2012–2015 
eGovernment strategy provides particularly interesting insights. The same applies to 
data from Denmark, Estonia, and Georgia collected following the Eurostat approach 
and definitions. Inspired by theoretical models, international benchmarks and 
government practices, this thesis proposes and populates a basic but flexible tool with 
data for monitoring and measuring the degree with which online service provisions on 
offer are used by citizens. Restricted to the precondition dimension (i.e. dimension 1) of 
the proposed three-dimensional framework, the tool can be used within single service 
areas, organisations, or across government organisations and levels. The tool allows the 
authorities responsible to monitor strategic and operational performance across 
channels and service areas, to make informed decisions based on this information, and 
ensure benefits realisation. Thus, this tool helps monitor and measure the strategic 
shift during single initiative and strategies. The tool also allows for merging classic 
benefits realisation, public-value creation, JUG and whole-of-government approaches 
to ICT-facilitated public-sector service production and delivery to citizens. 
 
Future research 
Whilst this thesis populated the proposed multi-dimensional analytical framework and 
tool with data, future research is proposed to further test the first and second 
dimensions, in particular with larger datasets and using a three-dimensional dashboard 
tool. Adding multiple delivery channels, output measurements of user satisfaction for 
analogue or digital services (e.g. Likert-scale user ratings) would also prove relevant. 
Similarly, open and big data elements could be tested, as could the frameworks’ 
usefulness in, e.g., a large federal country where regional authorities are dominant.  
As the third dimension (i.e. legal, regulatory, standards, capabilities and resources) of 
the proposed three-dimensional framework fell outside the scope of this thesis, it is an 
obvious area for further analysis and testing. Ideally, an in-case, cross-case comparison 
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should be used to test and refine this dimension. This would help ensure comparability 
between this thesis and future findings. 

The five case studies unearthed a number of interesting factors and potential 
patterns in relation to governance and intergovernmental cooperation; these patterns 
lend support to recommendations made by international organisations and other 
researchers. Complementing the case studies to analyse the role played by governance 
and intergovernmental cooperation in public-sector use of technology could therefore 
be of interest. 

 



93 

Lühikokkuvõte 

E-valitsemise küpsusmudelite ammendumine: raamistik ja 
juhtumianalüüsid 
Info- ja kommunikatsioonitehnoloogia (IKT) märkimisväärset potentsiaali avaliku sektori 
kontekstis ei sea keegi kahtluse alla. Palju räägitakse sellest, et maailm on IKT-st 
tõukuva uue tööstusliku revolutsiooni lävel, kuid samas pole veel kaugeltki kõik 
tehnoloogia arenguga kaasnevatest hüvedest täiel määral kasu lõiganud. Käesolev 
doktoritöö uurib, mida saaksid valitsused teha avalike e-teenuste paremaks 
osutamiseks nõnda, et kodanikud digiteenuseid ka tegelikkuses rohkem kasutaksid. 
Töö uurimisküsimus keskendub IKT seni kasutamata potentsiaali rakendamisele 
avalikus sektoris, seda just teenuste loomisel ja kodanikele kättesaadavaks tegemisel 
olukorras, kus seisame silmitsi tehnoloogial põhineva uue tööstusrevolutsiooniga. 
 
Metoodika 
Doktoritöö läheneb uurimisteemale kolmes osas. Esmalt võetakse ette juba varem 
samal teemal ilmunud akadeemilised käsitlused, et kaardistada teoreetilised ja 
kontseptuaalsed mudelid ning tuvastada lüngad. Selleks tehakse kirjandusest leitud 42 
e-valitsemise küpsusmudeli metasüntees ning luuakse kontseptuaalne raamistik. Teises 
osas rakendatakse saadud kontseptuaalset raamistikku klassikaliseks kvalitatiivseks 
riigipõhiseks juhtumianalüüsiks Taani, Eesti, Fääri saarte, Georgia ja Jaapani näitel. 
Juhtumianalüüsi käigus töötati riigipõhiselt läbi dokumene ja muid asjakohaseid 
materjale, lisaks tehti 46 ekspertintervjuud kokku 64 intervjueeritavaga. Juhtumianalüüsi 
võrdlev osa põhineb täiendatud kontseptuaalsel mudelil. Kolmandaks täiendati 
juhtumianalüüsi tulemustele tuginedes kontseptuaalset raamistikku, mille alusel loodi 
uus kolmemõõtmeline mudel. Viimaks rakendati saadud kolmemõõtmelist mudelit 
Taani ja Eesti andmete peal  – vajalikud andmed olid olemas vaid neis kahes riigis – et 
näidata, kuivõrd on uus mudel kooskõlas tegelike kogemustega. 
 
Tulemused 
Klassikalistes avaliku halduse (AH) käsitlustes, eriti infotehnoloogial põhinevat avaliku 
halduse reformi puudutavates uurimustes, on põhjalikult vaadeldud nii valitsemist, 
teenuste osutamist, sidusrühmade suhteid kui ka otsustusprotsesse. Mis puudutab aga 
IKT kasutuselevõttu, siis ei käi uue avaliku halduse (New Public Management, NPM) 
vaade päris ühte jalga ühtse valitsuse lähenemisega: mõlemad peavad vajalikuks 
digivalitsemise tõhustamist, kuid viimane ei seosta omavahel küpsusmeetmeid ja 
osutatavaid e-teenuseid. Infosüsteemide juhtimist käsitlevates uurimistöödes on välja 
pakutud mitmeid infosüsteemide haldamise ja võimekuse küpsusmudeleid. Kuigi neis 
mudelites on arvestatud poliitiliste ja õiguslike aspektidega,  keskenduvad need 
enamasti konkreetsete organisatsioonide äriprotsessidele. Paraku ei ole enamuses  
käsitlustes pööratud tähelepanu keerukale organisatsioonilisele struktuurile, mis 
iseloomustab avaliku sektori mitmetasandilist ja paljusid erinevaid asutusi hõlmavat 
toimimisloogikat. Samuti pälvivad vähe tähelepanu ja lahtimõtestamist avalike teenuste 
ja erasektori teenuste osutamise erinevused. E-valitsust ja e-valitsemist käsitlev 
kirjandus ühendab endas mitmed avaliku halduse ja infosüsteemide juhtimise 
uurimisvaldkonnad. Käesoleva töö uurimisküsimusega seoses võib märkida, et  
e-valitsemise tasemeid ja küpsusmudeleid käsitlevatest uuringutest on alates 
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1990ndate lõpust kujunenud e-valitsemise alases teaduskirjanduses omaette 
uurimissuund. E-valitsemise küpsusmudelid on laenanud mitmeid elemente 
infosüsteemide juhtimisese valdkonnast: need mudelid on reeglina lihtsad, 
üldkohaldatavad, astmelised ja kantud tehnoloogilisest determinismist. Puudub otsene 
seos digiteenuste pakkumise ja tulemuste vahel ehk teisisõnu on valitsuse roll 
tehnoloogiliste lahenduste ja e-teenuste edukal rakendamisel ja nende järgneval 
reaalsel kasutamisel ebaselge. 

Olemasolevate uurimuste analüüsile tuginedes sai väitekirja keskne uurimisküsimus 
– kuidas valitsused saaksid parandada oma lähenemist, et pakkuda paremaid avalikke 
digiteenuseid ja tõsta seeläbi nende tegelikku kasutamist – jagatud kolmeks 
alaküsimuseks. Esiteks, milliseid lähenemisi pakutakse välja, et osutada kodanikele 
lisaväärtust loovaid avalikke e-teenuseid? Teiseks, kuidas  tuvastatud mudelid 
peegeldavad konkreetsete riikide seniseid kogemusi? Kolmandaks, kuidas saaks riikide 
kogemusi kirjeldada läbi olemasolevate mudelite? 

Uurimustest leiti koguni 42 erinevat e-valitsemise küpsusmudelit. Metasünteesist 
nähtus, et vaid käputäis neist keskendub kodanike jaoks lisaväärtust loovatele avaliku 
sektori e-teenustele. Mudelite fookuses on olnud eelkõige tehnoloogia ja pakkumine, 
mitte aga väljund ja tulemus. Tihti jääb vajaka arusaamisest, mis on riigi tuumteenus, 
näiteks aetakse alatasa segi otsene teenuste pakkumine (front-end) ja teenuste 
toimimiseks ja integreerimiseks vajalike protsesside haldamine (back-office). Samuti ei 
väljenda otsuse langetamise võimalus tingimata küpsusastet, vaid teenuse tüüpi 
(elektrooniline demokraatia) ning on seotud demokraatliku valitsemisprotsessiga. Ükski 
mudelitest ei vaatle otseselt valitsemist, kuigi arvestatakse integreeritust, teatud 
juhtudel ka juhtimist ning koostööd. Enamik mudeleid lihtsalt kohandavad või teevad 
ümber juba olemasolevaid mudeleid. Mudelid, mis peaksid aitama tõhustada avalikke 
digiteenuseid ja looma seeläbi tavakodaniku jaoks suuremat lisaväärtust, ei pruugi olla 
oma olemuselt normatiivsed või hindavad: 18 mudelit (43%) ühendavad endas mingil 
määral nii positivistlikke kui ka normatiivseid elemente. Nendest mudelitest 11 (26%) 
sisaldavad mõnda hindamiselementi või on kasutatavad toimimise hindamiseks – isegi 
kui küpsusmudelite autorid seda nii ei kavandanud. Kõige ilmekamaks näiteks on siin 
Layne’i ja Lee (2010) positivistlik küpsusmudel, mis on aluseks rahvusvahelistele 
võrdlusnäitajatele, sealhulgas iga kahe aasta tagant avaldatavale ÜRO majandus- ja 
sotsiaalameti (UNDESA) e-valitsuse arengu indeksile (EGDI). See on eriti selgelt 
märgatav internetitaristu ülesehituses ja info esitamises riigi veebisaitidel ja 
veebiteenustes. Kuigi 14% mudelitest (ehk 42 mudelist 6) sisaldavad taristu ja põhiliste 
veebiteenuste pakkumise komponenti, võib ainult väheste puhul öelda, et need 
annavad valitsustele kasutamisvalmis teoreetilise või kontseptuaalse raamistiku. 
Mudelid, mis käsitlevad eeltingimusi ja arutlevad võimalike tulemuste üle, toetavadki 
uurimisküsimuse seda osa. Kuigi rahvusvahelised võrdlusnäitajad, mille on koostanud 
UNDESA ja Euroopa Liit (EL), on aidanud hästi hoida e-teenuste arendamise strateegilist 
fookust, ei võeta nende puhul arvesse teenuste tegelikku kasutamist ja loodavat 
lisaväärtust. Infosüsteemide juhtimise loogikat järgivad mudelid on valitsustele 
kasulikumad, kuna võtavad arvesse organisatsiooni tegevuskeskkonda ja sisemisi  
IT-halduse protsesse ühe organisatsiooni kontekstis, samas arvestamata 
mitmetasandilise avaliku sektori keerukusega. 

Doktoritöö osana tehtud metasüntees ja viie riigi analüüs annavad teatava aluse  
e-valitsuse küpsusmudelite kasutamiseks normatiivse lähtekohana. Siiski piirdutakse 
siin taristu, oskuste ja kompetentsi, teatud veebisaitide ja e-teenuste ning horisontaalse 
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ja vertikaalse integratsiooni ehk kaudselt ka valitsusasutuste vahelise koostöö 
aspektidega. Teisalt pole mingeid tõendeid, mis kinnitaks, et küpsusmudeleid saaks 
võtta kui positivistlikke või heuristilisi mudeleid, mis tagaksid avaliku sektori 
investeeringute abil uue väärtuse loomist, et kindlustada tavakodanike suurem 
aktiivsus riigi eteenuste kasutamisel.  

Saadud tulemustest johtuvalt ja uurimislünga täitmise eesmärgil soovitab käesolev 
väitekiri olemasolevad e-valitsemise küpsusmudelid ümbervaadata. Mudelite 
järjestikused osad võeti analüüsi käigus lahti, neid täiendati ning paigutati ümber nii,  
et need oleksid paralleelsed. Uut kolmemõõtmelist raamistikku testiti võrdluses viie 
erineva riigi kogemustega. Nagu selgub, rakendatakse praktikas tehnoloogiat pigem 
paralleelsete, mitte astmeliste protsessidena. Sellest tulenevalt pakutakse töös välja uus 
kolmemõõtmeline raamistik ja testitakse selle paikapidavust viie riigi andmete baasil.  

Mudeli esimene dimensioon hõlmab eeltingimusi nagu oskused, taristu, toimivad 
keskkontori protsessid ja kodanikule pakutavad teenused. Teine dimensioon hõlmab 
erinevaid osapooli, nende seas riigiasutused, poliitikud, erasektor, tavakodanikud, 
erinevad huvirühmad, teadlased ja eksperdid. Kolmas dimensioon katab aga 
õigusruumi, standardeid, haldussuutlikkust ning inim- ja rahalisi ressursse. Mudeli 
kolmedimensiooniline analüüs võimaldaks valitsustel enne e-teenuste käikulaskmist 
mõelda läbi asjakohased oskused, taristu, pakutavad teenused ja neid tagavad 
protsessid. Võttes arvesse digiteenuste edukaks pakkumiseks vajalikud eeltingimused, 
tagatakse, et risk teenuste mittekasutamiseks on minimaalne. 

Seda mitmevaatelist hõlpsalt rakendatavat nn plug-and-play loogikal toimivat 
mudelit võib tulevikus vastavalt vajadusele lisaelementide ja -dimensioonidega 
täiendada, kuigi see eeldaks täiendavaid uurimistöid. 

Selle doktoritöö raames leiab mõningast kinnitust, et e-valitsemise küpsusmudelid 
võiksid olla valitsustele praktiliseks abivahendiks  toimivate digiteenuste pakkumisel. 
Paraku piirdub see eeskätt taristu, oskuste, konkreetsete veebilehtede ja e-teenustega, 
mis on osa rahvusvahelisest võrdlusanalüüsist. Kahjuks ei aita ükski küpsusmudel 
riikidel hinnata seda, kuivõrd tavakodanikud digiteenuseid reaalsuses kasutavad. Kuigi 
uuringus kasutatud viie riigi andmete kättesaamine ei ole lihtne, võimaldab Taani 
digiteenuste kasutatavuse statistika, mida kasutati sealse e-valitsemise strateegia 
2012–2015 raames, erakordselt huvitavaid järeldusi teha. Sama võib öelda ka Taani, 
Eesti ja Georgia andmete kohta, mida koguti vastavalt Eurostati metoodikale ja 
definitsioonidele.  

Võttes aluseks nii teoreetilised mudelid, rahvusvahelised võrdlusnäitajad kui ka 
riikide kogemused, on käesoleva doktoritöö tulemusena valminud lihtne kuid paindlik 
andmepõhine tööriist, mis võimaldab jälgida ja mõõta, kui palju tavakodanikud avalikke 
digiteenuseid reaalselt kasutavad. Eeldusel, et esimese dimensiooni eeldused on 
täidetud, saab seda kolmedimensioonilist mudelit kasutada tööriistana erinevates 
avaliku sektori kontekstides vastavalt soovile kas siis ühe teenusvaldkonna või 
organisatsiooni lõikes või ka paljude ametiasutuste koosvaates ja erinevate tasandite 
lõikes. See metoodika võimaldab vastutavatel asutustel jälgida strateegilist ja 
funktsionaalset tulemuslikkust teenuse kanalite ja –valdkondade kaupa, langetada selle 
info põhjal läbimõeldud otsuseid ning tagada, et inimesed saaksid hüvesid kasutada. 
Seega aitab väljatöötatud mudel jälgida ja mõõta strateegilisi muutusi iga konkreetse 
algatuse ja strateegia kontekstis. Tegu on tööriistaga, mis võimaldab ühendada 
klassikalise avalike hüvede võimaldamise, kodanike jaoks väärtuse loomise, ühtse ja 
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tervikliku valitsemise läbi tehnoloogiapõhiste kodanikele suunatud avalike teenuste 
loomise ja reaalse kasutuselevõtu. 
 
Edasised uurimissuunad 
Kuigi käesoleva doktoritöö raames väljatöötatud mitmemõõtmelist analüütilist 
raamistikku ja abivahendit on juba reaalsete andmetega testitud, oleks edaspidise 
uurimistöö käigus hea esimest ja teist mõõdet täiendavalt testida, seda just suuremate 
andmekogudega, kasutades kolmemõõtmelist visualiseerimist võimaldavat töölauda. 
Asjakohane oleks ka erinevate e-teenuse kanalite ning kasutajate analoog- ja 
digiteenustega rahulolu mõõdikute lisamine (nt Likerti skaalal). Samuti võiks testida ka 
ava- ja suurandmeid ning regulatsioonide kasutegurit näiteks nagu see võiks toimida 
suures föderaalriigis, kus domineerivad regionaalsed omavalitsused. Kuigi väljatöötatud 
metodoloogia kolmas dimensioon, mis hõlmab õiguslikke ja regulatiivsed aspekte ning 
standardeid, haldussuutlikkust ja ressursse, ei olnud osa käesolevast uurimistööst, oleks 
hea ka neid valdkondi analüüsida ja testida. Ideaaljuhul võiks selle mõõtme testimiseks 
ja täiustamiseks kasutada juhtumianalüüsi ja ka juhtumite vahelist võrdlust, mis aitaks 
tagada võrreldavuse ka tulevaste uuringutega. 

Käesoleva uurimistöö fookuses olnud viis juhtumianalüüsi tõid päevavalgele 
valitsemise ja riigisisese koostöö mitmetahulise dünaamika koos rea huvitavate 
aspektide ja võimalike seaduspärasustega. On tähelepanuväärne, et ilmnenud 
seaduspärasused langevad kokku soovitustega, mida on varasemalt teinud 
rahvusvahelised organisatsioonid ja teised autorid. Seega võiksid pakkuda huvi ka 
täiendavad juhtumiuuringud ning nende analüüs, et saada suuremat selgust, milline roll 
on valitsemisel ja riigisisesel koostööl tehnoloogia rakendamise tulemuslikkuse 
tagamisel avalikus sektoris.  
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Appendix 1 eGovernment maturity models in Lee’s 
metasynthesis framework 
The table below contains a summarised overview of the identified eGovernment 
maturity models. Models are mapped in accordance with Lee’s qualitative 
metasynthesis framework (Lee, 2010) as adapted by the author to include  
pre-conditions (source: author, II). 
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Appendix 2 eGovernment maturity models based on 
empirical research 
The table below contains a summarised overview of eGovernment maturity models 
based on empirical research, that is practical experiences and case studies (II). 
 

 Model  Type  Experiences/case study 
 ANAO  National  Australian experience. 
 SAFAD  National  Swedish experience and ANAO model. 
 UKNAO  National  United Kingdom experiences. 
 NASCIO  National  United States of America, States. 
 Iribarren  

et al. 
 National  Chilean experience, plus experiences of 22 countries. Annual ranking of 

Australia, Canada, Republic of Korea, Sweden, United Kingdom, USA, and 
others. 

 Accenture  Consultant  Observations in 22 countries. Annual ranking of Australia, Belgium, Brazil, 
Canada, Denmark, Finland, France, Germany, Hong Kong, Ireland, Italy, Japan, 
Malaysia, Mexico, the Netherlands, Norway, Portugal, Singapore, South 
Africa, Spain, the United Kingdom, and USA. 

 UN  International  Observations in 193 countries since 2008. 
 EU  International  Observations in 28 EU plus associated member states. Based on the SAFAD 

model. Annual ranking of the countries. 
 Layne and 

Lee 
 Scientific  Observations in the US. 

 Moon  Scientific  Case study of 2,000 US municipalities. 
 Reddick  Scientific  Observations in US municipalities. 
 Wescott  Scientific  Observations in Asian-Pacific countries. 
 Waseda  International  Observations in multiple countries. 
 West  Scientific  Case studies of 1,813 and 1,680 municipalities in the USA, in 2000 and 2001, 

plus observations in multiple countries in 2006. 

 Windley  Scientific  Case study of Utah.gov in the USA. 
Andersen and 
Henriksen 

 Scientific  Case study of 110 Danish stage sites and Layne and Lee model. 

 Shareef et al.  Scientific  Case study in Canada. 
 Chan, Lau 

and Pan 
 Scientific  Case study of selected Chinese regional portals. 

 Almazan  
et al. 

 Scientific  Case study of 32 Mexican state portals. 

 Dias and 
Gomes 

 Scientific  Case studies of 239 Portuguese municipalities in 1999, 2007, 2010, and 2013. 

 Lee and Kwak  Scientific  Observations in the health sector in the USA. 
 Janowski  Scientific  Observations in multiple developing countries. 
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Appendix 3 Publications (Articles I–VIII) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Article I 
Meyerhoff Nielsen, M. (2016). E-governance and stage models: analysis of identified 
models and selected Eurasian experiences in digitising citizen service delivery. In:  
J. Wai, ed., Electronic Government, vol. 13(4). pp. 107–141. doi: 10.1504/EG.2016.076132 
(ETIS 1.1). 
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����&��������" �'�� ��"�������(�����(�)�������(�)���* �����+�(�������,��!��+���-�!���"������� ��)��������. ��(��$�����+�(����� �+ ���	���� ������" �( ��������������������!�$������� ��!��. ��$��$�+(�(%�/������ ����,�������.���� ������$����$��!��(�)�������(�)���* �����. ��
�0��1 ��(���� ,,��2%���%3�"��������� �� $������������,����(
%�4���$���� ��)�!���"�������!�$�����������+���. ����0�����3%
�"����������!�$����5+����
��������$ ��)�!���"�������. ��
�0������%��"����������!�$����5+����
�� �(�����6(1�� ���)���" �'����!�$�� �� ���

0����!��+"����%��"����������!�$����5+����
�.�����������1����(����	��3���7-8/�����)�� �������)�����������	���
%�4���� , ���( � � ! �� 1�����������"���(%�&�����( � �" ��1��$����$��(�1����(�!�(+ �� +�����������������������$���(�� ��(������ �����$�", � 1����(+�����(���������"����(���)���
�� �(��������$����$��(�$���� ���%��!���( � ����������)��,����������+"1������(����$+������$�"��1�%�/����� $'����( � � ����" '������� �(���������7/89� �(�7/8�����"�������(�!���,"����� �(�,��)������ ��$�����"�(�1�������!��.��.����1����)�!���"��������$� ��������$���(�� ���)�1�(��� �(��+,,����(�1�� $ (�"�$�%��7����!��.���� , ��	�����7����!��.���� , ��	�����7����!��.�:�� , ��	�����7����!��.���� , ��	���
%�����&�������'��)� ����� ��!��)�����$�( � ���������,��,����������$���*����+�������������1 �'��)���; �'��)
���������,+�$� ��������""��$�
�� �(���������!����������� $�����.����,+1��$� +�����������������������( � �. ��" ������(������ 1����������" �'�� �����+��� ��(����/ 1�����%�7����!��.��.����1����)�!���"��������$� ����7����!��.�	�� , ��	�����7����!��.���� , ��	�����7����!��.�:�� , ��	�����7����!��.�3�� , ��	���
� �(� $ (�"�$���7����!��.���� , ��	���
�$�����"��� ��( � �������������" ��$ ����$����$��(����� , ��1�������������7/89�������� +�������������������� �����$ �����!�$��%�<=>?@�ABC�DEFEG@HI�JI@�KL�@M=HNEHOP�@DKQQ@RS@�=HT�EHF@R=SFEKH�UEFV�WJ>?ES�=JFVKREFE@I�KH?EH@�XBBBYXBAZ�[=F�?@=IF�KHS@�W@R�\@=R]P�I@?@SF@T�\@=RI�[̂JRKIF=F�XBA_]�� àba� � àbc� � àbd� �� ���" �'�� , �����" �'�� , �� ���" �'�� , ��e������1 �'��)� ��0� ��� 
30� ��0	� 

0� ���e������$�""��$�� �
0� :�0�� ��0� 3	0�� 
	0� ���7���� $��(�.����)�!���"����������� �
0� ��0�� 

0� ��� 

0� ���e1� ���(�����%����"�)�!%�.�1����� ��0� ��� 
�0� ��� 
30� ���8+1"����(� �$�",��������"���8��!�$�
� 3�0� ��� ��0� ��� ��0� �����������������������������������������������������������	�4�)+���! ��������"���0������0�(�,��(��)������+�$�%���(�����$��� $��(�����(� ��"�1����,�����f . "�����8%��	��3
%�7��������1 �'��)����.����� '����������� �����.�����1� �$���������������(���� $����"�%�/���� , ��/�"��%�/�'����/���� , ��/�"��%���e������$�""��$����)+����1 ��(���� �(���������$����$�����"����(���)�� �(����"�	���� �(�	��:�e���%��	���
%�g7�/� $$���� �(�+���1����(�!�(+ ��%g�e���%8� ���h�����!�(�	���+���	�����	��������"����,�ii�� ��%��$(%��)i%��
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���&�����'�������" �(� �)�� * �� �����$�+)�)�������������� ���� ���,�!���"������)�-����������.����)�� ������ �)�& ��) �.��!������������������)�-� ))����������� $�+ ��+��������������������!�$����� �� ���������)��/'��	�����.���01���.����)�� ��������* ��"��������$���"�$� �)�0�$� ��1�� ����	���
%�2���'� ��+ ��.���01��,�!���"����3� )������4�)�-�$�!����'�����+" ��$ * $������%�%�5�4�6�5+" ��� * $������4�)�-
����$�����7�� �)����� ���+$�+��� ! �� '��������%�%�244�6�2�$���$ ��4��� ���+$�+���4�)�-
�� �)����� ! �� '����������*�$���$���*�������������$������� �)��� �� $�������%�%�/04�6�/������0��!�$��4�)�-
%�2���� �(����'�������" �(� �)�� * �� ���$�������������������7��' ��2�*�	��� �����+��� ��)����2 '�����%�2���)�������$�����"�����'���-*� ���)�" �����'�������+" ��$ * $�����$�����8��$�����$��������������7����������" �(���������	����	����*����)%�9��$�"* �������� * ��� ��'����$ �$���7�+*�8�������" �(� �)����7������+�*�����"��7����" �(��������	�����)�����%�2�������"������������$����������8�����������)��7�������$�����:%�%� �)�����) � ����2 '������ �)�
%�2� ��� * ������+�*�����"��7����" �(������������������!�$����)�-�����+�*�����7������� ����������������������!�$��+���) � ����2 '������ �)����� �)�������"���)�� (��+*����������7��*������)����+"'����4�;)�7�� ����7� �+������� * ������4�	���
%�2������� �����" ���-*� �������� * �����/04��$����������������.���01�/04�����+**��������� ��)� �)���+��)��������"� �+��� $�+ ��+������*+'��$����*��! �����$�������!�$��<���$��)������/04���$�+)�)��*���) � � ! �� '������� �� �� ����8��$�����" �(�� ������� )� �* ���$+� ����$+������8������ * ��� ��� )� ���*���) � ���� ��7�����$��	��	��4205���42�0�� ��7�$�5� )=+ �����	��	
<�����)������/04������ ))������� �����$���+"'������$���� ��7�!���"����8�'������8���� ����$ ��7�!���"����������*����'�������>��?�������!�$��)���!�������'�������" �(� �)�� * �%��@ABCD�EEF�GHIJKL�DMNODPQRDQS�TDAUVQDWW�XQUDYZ�[\E\][\Ê�_GHIJKL�]�GQVSDU�HASVNQW�ID̀APSRDQS�Na�JbNQNRVb�AQU�KNbVAC�LaaAVPW�[\E\Z�[\E[Z�[\EcZ�[\Êd�� efgf� � efge� � efgh� � efgi� �� ���" �(�� * �� ���" �(�� * �� ���" �(�� * �� ���" �(�� * ��3 �(� �� ��� �� �
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%�2�������* ���$+� ��������������7� �������,�!��� �$��"�)���������" �(����"������ !�� $���!�)�'�������+�$�"��������� ������������ ���+$�+���������+�� �)�����������!�$��+���� �)���"�� �����+��������"�'���� �)�
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231 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Article IV 
Meyerhoff Nielsen, M. (2016). The Role of Governance, Cooperation, and eService Use 
in Current eGovernment Stage Models. In: 2016 49th Hawaii International Conference 
on System Sciences (HICSS-49) Conference proceedings, vol. 49. New York: IEEE,  
pp. 2850–2860. doi: 10.1109/HICSS.2016.357 (ETIS 3.1). 





������������	�
���
�����������
������
�������
��������������������	�
����������
�������������� !�� " �#�$$�%& '( !�)*''&!!�+!&, �(&�"��$�) -#!�'�."/�0*.!*��%1�2( �3-#��'��$�4!!�,*�&�!�*!5�6�, �!*!- ��7��� !8!& '( !9��18  ��:;���
���<=>?�@�AB@CC=A@B�B=>DE@>FED�EDG=DH�IJ�EDCD@EA?�IK�LFMB=A� CDA>IE� EDJIENO� PQ� RIGDEK@KADO� @KS�DTIGDEKNDK>O�>?=C�@E>=ABD�@=NC�>I�=SDK>=JU�>?D�EIBD�IJ�RIGDEK@KAD�@KS�AIILDE@>=IK�=K�>?D�LFMB=A�CDA>IEVC�=NLBDNDK>@>=IK�@KS�@A>F@B�FCD�IJ�A=>=WDK�DXDEG=ADCY�Q?=E>UZJIFE�DTIGDEKNDK>�C>@RD�NISDBC�H=>?�[[�IGDE@EA?=KR�C>@RDC�@KS�J=GD�ND>@A?@E@A>DE=C>=AC�@ED�=SDK>=J=DSO�N@LLDSO�@KS�EDG=DHDS�JIE�>?D=E�JIAFCO�C>EDKR>?CO�@KS�HD@\KDCCDCY�]DCFB>C�?=R?B=R?>�>HI�R@LC�=K�AFEEDK>�EDCD@EA?̂�IKDO�>?@>�>?D�EIBD�IJ�RIGDEK@KAD�@KS�AIILDE@>=IK�=K�DKCFE=KR�>?D�CFAADCCJFB�CFLLBU�@KS�FCD�IJ�IKB=KD�DXDEG=ADC�=C�KI>�@SSEDCCDSO�@KS�>HIO�>?@>�AFEEDK>� NISDBC� @SSEDCC� IKBU� CFLLBUZC=SDO�>DA?KIBIR=A@BO�@KS�IER@K=C@>=IK@B�=CCFDCY[����_̀�a�������������4!� �!*�&�!*'�b !-#7*�2&!.�� ( *�-#�cdefg�*!5�-*( �(�15& (�cfehg�#*, �'�!.� i*7&! 5��# �&!���51-�&�!��$�&!$��7*�&�!�-�771!&-*�&�!�� -#!�'�."�j4k)l�&!�m1b'&-�*57&!&(��*�&�!�jnol/�p#&' �.�, �!*!- �*!5�-��m �*�&�!�#*, ��$� !�b  !��# �(1bq -�(��$�*-*5 7&-�5&(-�1�( ��!�no/m*��&-1'*�'"��#�( �-�!- �!&!.�4k)e !*b' 5�m1b'&-�( -����� $��7�creddg/&!$��7*�&�!�("(� 7(�j43l�7*!*. 7 !��� ( *�-#�cds/�dtedhg/�*!5��# �&!-� *(&!.'"�&!5 m !5 !��$& '5��$� ' -���!&-�.�, �!7 !��*!5�.�, �!*!- u�#*��&(/� 6�, �!7 !��*!5� 6�, �!*!- �cdredvg8w�# ��*1�#��(/�#�p , �/�#*, �(�� (( 5�xyzy{x|}~(�$*&'1� ����*55� ((�(m -&$&-�&((1 (/�&!-'15&!.�b'&!5'"�5&.&�&(&!.�-1�� !��m��- (( (�ctsettg/�� -#!�'�."�*!5�(1mm'"�ctfet�g/*!5��# ��1�-�7 �*!5�&7m*-���$�4k)�1( �cv/�th/�trg8�4!�� (m�!( /�b"�$�-1(&!.��!�!*�&�!*'� 6�, �!7 !��(��*� .& (�*!5��!'&! �-&�&� !�( �,&- (/��#&(�*��&-' �&5 !�&$& (�*!5�� ,& p(�-1�� !��(�*. �7�5 '(����*(( ((�p# �# ��*!5�#�p��# "�*55� ((�.�, �!*!- /�-��m �*�&�!/�*!5��*2 1m8�3�*. �7�5 '(�j&8 8/�7*�1�&�"�7�5 '(l�*� �m� 5 $&! 5/�-�!- m�1*'�71'�&(�*. �7�5 '(��#*��5 (-�&b ��"m&-*'�������������������������������������������������d)#&(�� ( *�-#�#*(�b  !�(1mm��� 5�b"�$1!5&!.�$��7�)*''&!!�+!&, �(&�"��$�) -#!�'�."�n��q -����t8

5 , '�m7 !��m*�� �!(�*!5�m��.� ((/�p#&-#�&!�� ( *�-#��!�43�&!,�', (��# �*(( (( 7 !���$�(�$�p*� �5 , '�m7 !��m��- (( (�*!5���.*!&(*�&�!*'�-*m*b&'&�& (�cd�/�dhg8�&� �*�1� �*55� ((&!.� 6�, �!7 !���$� !�5&(-1(( (�. ! �*''"�&!���51-&!.�4k)�&!��no�ct�/�tvg�*!5/�*'�!.�p&�#�(�15& (��$�43�7*!*. 7 !�/�#*(�1( 5�(�*. �7�5 '(�$���b !-#7*�2&!.84!�-�!��&b1�&�!/��#&(�*��&-' �$&�(�� im'�� (�'&� �*�1� �-�!- �!&!.�no/437*!*. 7 !�/�*!5� 6�, �!7 !��&!���5 �����&5 !�&$"��# �7�(��� ' ,*!��$�-1(�$����}y�{x��|�y~z�'&� �*�1� �� ,& p�j( -8�tl8�)# �7 �#�5�j( -8�fl�*!5�$&!5&!.(��$��# �� ,& p�*� �5&(-1(( 5�j( -8��/��l�b $�� ��# �*��&-' �-�!-'15 (�b"� -�77 !5&!.�$1�1� �� ( *�-#�5&� -�&�!(�j( -8�h/�rl8��̀��
���������0 ( *�-#��!�4k)�1( �&!�no/�(1-#�*(�b"��*!!&(� ��cthg/����p!�cdtg/��  2(�cdrg/��15&-� ��*'8�cfsg/�3-#�''�cfdg/*!5��&'5&��cftg/�&''1(��*� ��# �(#&$�&!.�$�-1(��$�*-*5 7&-�5&(-�1�( �$��7�7 *(1�&!.�*!5� ,*'1*�&!.�4k)�7*�1�&�"�&!�no���p*�5�*!*'"�&!.�m� -�!5&�&�!(�*!5�-�!� i�1*'�&((1 (�j 8.8/�*p*� ! ((/�5&.&�*'�5&,&5 /���1(�/�*!5�&!$�*(��1-�1� l8�)# �$�-1(��# !�(#&$� 5�*.*&!���� ,*'1*�&!.��# �*,*&'*b&'&�"��$� 6�, �!7 !��( �,&- (�j 8.8/�&!�� �7(��$�(1mm'"�*!5�7*�1�&�"l/��# �*-�1*'�1( ��$� 6�, �!7 !��(�'1�&�!(�j 8.8/�&!�� �7(��$�5 7*!5/�1(*. /�&!� � (��, �(1(�1( /�*!5�$*-���(�*$$ -�&!.�1( l/�*!5� 6�, �!7 !��&7m*-�(�j 8.8/�&!�� �7(��$� $$ -�&, ! ((/� $$&-& !-"/�*!5� �1&�"l8�� -&(&�!�7*2&!.�j 8.8/� n*��&-&m*�&�!�*!5� � 7�-�*-"l�*!5�&!!�,*�&, �1( (��$�4k)�&!�(7*���-&�& (�#*, �*'(��� - &, 5�(1(�*&! 5�*�� !�&�!8��)#�1.#��# �+3�%*�&�!*'�n �$��7*!- �0 ,& p�-�&! 5� ����������� ����������� &!� dvvf� *!5�������������b -*7 �m��7&! !��*��1!5�dvvr�cdrg/�4k)�#*(�m'*" 5�*���' �&!�m1b'&-�( -����( �,&- �5 '&, �"�(&!- ��# �7&5ets�#�- !�1�"/�*(��{����~z� ¡¢£�xy¤�y¥��$��# �¦§̈��|�zy|��x~z�*1��7*�&-�#*!5'&!.��$�m*m �p��2�(#�p(�cffg8�4!��# �m� ( !��*��&-' /�������������� $ �(����©�}y�§zy��ª�«¬­�{�®���z�{¦¦��|{�����̈ �̄°�¤yx��y���$����# �m��,&(&�!��$�&!$��7*�&�!�*!5�m1b'&-�( �,&- (�����}y�¦y�¦�y±�cdg8� *!p#&' /������������������²���j&8 8/��������²���l� !-�7m*(( (�*''�m��- (( (��$�

³́µ¶�·̧¹º�»¼½¼¾¾�¿À¹ÁÂÀ¼¹¾ÃÀ¼Ä�ÅÃÀÆÁÂÁÀÇÁ�ÃÀ�ÈÉÊ¹ÁË�ÈÇ¾ÁÀÇÁÊ

ÌÍÎÏÐÌÑÏÍÒÌÑ�ÓÎÌÔÏÏ�Õ�ÖÏÌÑ�×ØØØÙÚ×�ÌÏÔÌÌÏÛÒÜ×ÝÞÞÔÖÏÌÑÔÎÍß ÖàÍÏ



����������	
������	
���������	��	�	�����������	������	�������	������	���
����	������	���������	����������������������	������	��	��������	��������������	�	������������	����������	��	���	��
��	������	��
���	��	����
���	����	��
��	 !"#$%&%'#	������	��	
���	���������	������	�����������	���	�(���������	����	���
��	�
������	
����	'!!)#$&*+!%	������	��	����������	�������	��	�����
�	�������	��
���	�	������	�
������,��
����	������	�������	���������	����������	���	�����������	���	��
����	���	����	��������	-��	��������	���������	����	����	,�	����������	�������	���.����������	���������	��	��������	
�	��	/01	�������	���
���	����	�����������	��	���	����	,2�	����������	�3/��4�
�����	����	�������	���
���	��	���������	���	��	�����	�������������	�
�	��	56	��	�	
�����	7898	:;<=>?@AB>C	DE	F>GHFI	,�	�������
��	����������	56�	,2�	��	���������	���������	��	�	����	��	�����������	�
�����	���������	��	��	�������	���	�
����	������	���	��.��������	���	���������	���	�������������	�J��	K������	���	����	��	
����	,2�	��	��������	�
����	������	�����������	���	����������	�������	����������	
���	��������	����������	��
	�
����	����������	�L5M�	�J�	3N�	3O��	P����.
�	����������	�QR(������	���
�	��	���(���������	S�0	��	�������������	�
����	����������� ����	��	�����������	�
����	�����������������	��	L5M	������	�J�	�T�	3U�	3T�V	WXYZ[�	����������	��	56	S�0	�S/�	�
������	��������	���	\�]	��	�����������	���	������̂�	�������	���.���������	���	�����̂�
��	�������	��	56	�������	
����	_��������	����������	̀ab[Z��������	��	���������	���	�
����	������	��	��������	QR(�	��	
����	����������	�
������	�����������������	�������������	���	������������	�S��	SS��	c���	���������	56	�������
��	�����	��	�����	L5M	���	QR(	���	��	�������	���	����	����	����������	�����	��	������
����	,2�	��	56�
���	����
���	���	���
����	���	����
��		7878	:d	I@?@e>I>?f	g������
��	��	,�	����������	���	,h	������	�������	�����������	���	�������	����������	��	���	�����������	��S��	i������	����	�������	jk	 !"#$%&%'#	������	��	�����
����	 ��	 
����	 ��������	 ������	 ���	����
�����������	����
����	���������	��������	��	,�	
��	�30��	����	����������	������	
���	����	�������[�	�������	����������	��	 !"#$%&%'#l	
���	���������	������	�����������	���	�(���������	��	��	���
��	�
������	m���	�����	�
�	��������	�������	��������	�������
��	��	,�	����������n���	���
���	��	�����	��	,�	��������������	�����	��	,�	����������	�����������	���������		��	������	�����	�����
�	���
��
���	������	_��
�	���	(����	��S�	����	�
��������	,�	����������	�������	M�����	����	������	��	���	������	��	�����������	����
�	

�������������	��������	�����������	����	�̂������	����	�����	������������	��������	��	���	�����������	���������	��	�
����	������	��������������	����
����	��������	���	����o�����	�����������	���	������������	��������	���	�������������	�����	��	�����������	_�	���������	,�	����������	�����������	��������	
������
���	�����	����	��	
��������	����	��������	,�	����������	���
��
��	�̂����	��0�	�S��	�������	����	���	��������	���
������������	����
������	���	��������	��	������
���	,�	����������	�������	���	����	��	�������	��������������	���
�����	����
�����	���	����	���	��������	��	�����������	�̂��
�����	���	��������	�����������	����	����������	���	���	������	��	��������������	��S��	i
����	���	����	/0	������	�	���
�����	�
������	��	����	�������
��	���	����	������	���
����	������l	������	����	�������	����	����������	���
����	������	�2MM�	���	���������	����
���	�����������	���������	��	���	�JT0�	����	�����	S00S�	���	�����������	��	����
��	���	�������	������������	�����������	���	��p
�������	��O�	3J��	K����	����	,�	����������	�������	�
��	��	���	Rh	m������	q���������	6��������
��	�/0�	���	2������2MM,.��������	�(��.���
����	�����	���	�������	��/��	�������	���������	���	�����	�����������	����	���
�	��	�
������	���������	��	������	��������������	���	���	�����.������������������������	��	�������������	����	��56	���	�(���������	�/���			78r8	>sHt>F?I>?f	@?C	>sHt>F?@?u>	h������	��	��������	��	56�	��
����	��	�(���������	���
	�
�	��������	����
��	��	��������l	
����	,2�	��	�����	��	������	��������	���	����������	��	�̂������	���������	��	���������	���������	�������������
���������	�J��,�	������	���	����	��	,2�	��	56	��	���������	g���	�S/��	M������	��	���	��T�	/S�����	���
��v����	���	K�����	�S0�	�������	����	������		,�	�(���������	�������
���	�	���
�����	�����	��	
����	�����	������	��	���	�������������	���
�����	���	���������	g����	���	g��	�SJ��	K���	�/3��	M���	�//��4����	�����	6�������	���	4���������	�SU��	K�����	�S0�����	w�������	���	Q������	�/N�	����	���	��������	���	
���
�����	��	�����	������	��	�����	��	�
���	��������	������	���	��
�	���	�����������	��	������������	����	��
������	����	��	�����	����	���	�����	��	�������� ������	����	���������	�������������	M���
�����	�������	��	�����	������	�����	�����	�����������	��������	��p
�������	���	���������������	�������������	���
	��	������������	����	��	�����	�����������	��
��������	�/O�� ����	��	����o��	������������	�SU�������
��	��	�������	���	����	��	����������	��	�������	�����������	���	����	����������	�/U��	���	����	��	���������	��������	����������	���������	������	�/O�	/T��	,�	������	�(���������	�����	������	����	��	����	�	�����	����	���
���	�
����	���	�
������	���	���
���	xyz{



����������	
��
������������������������������������������������������������������������������������� ���������!!���������"����������#$%&'�()*)�+,-./�0,/.120�34�560738/0.�9�������������������������� ���������������������������� ���������������:��������;�����<:;= �>������������ ����:����������?��������������@�����������<>:�@= �����;������A�������<;A= �����������������������������������������'�����BCD$�:;��������������������#$E&�����;A��F���������������G�#D&������������������������������������������<HBI��������:;=��������������������������?��������������������������<%BI��������:;='������:; �>:�@ �����;A������������G���������������������������G�������������������������� �J�G������������������������F��������������������������������� ������������������������������������������������������<��@=�#$E&'K������G ���L���� �������������������������������������������������M���������������#$& ��������������G�#D& ������������G � ����?���������G � ���� L����?��?�����������<���N;F=�#$E&'O�� �����������������������������������G���������������������������������������������������������������'����������������������������������������������G��������� ����������G �������������������������������������������������� �����"�������������N���� �L���������������������������L��������������� ��������������������������������G������������������������ ���������������� ������������������������������������������������������������#PC?PB&'�()Q)�R.0.1/7-�0,/1S50�1S5�T3,.S,61U�V1T0�!����������������<���' ���������J� �����"�� ��������J����=�������������������G��������������G����� ������������������"�����������������������L�������������������G�<�'�' ������G=���������<�'�' �������=���������������������������#PC �PD&'����������� �W������#BC& �X������������'�#%& �Y��Z����������'�#D[& �!�������#\& �����]���������#BB&������������������������������������������� �L�����]��L��#DB&���������������������L�������������������������������������������J���'�������������������������������������������������������������������G���������������G����L����@�����J	
�����N����	
�����������������������'�����������������[CI�����������������������@�����J���������������� ������������������G�C'CCCBI����N�����#PD&'�����������������G�������������������������������������G������������L�G������@����������������������������������L����̂9�<[PI=����������@����������L�����<HEI�����H[I ������������G= ������������������������������������_�����������EC̀�����������_��������������������G���������������������#$E �PC �P\&'�F��������������������� �����>:�@�����������������

����������������������������������������������������F���������������������#$&'������������N��G�BCD$��������� ���������� ����������� ��� �F��������� ��������������� ����������� �����������������������'�>:�@���������������������������������������������������������������������������������������������������������������������������������������G�����������������������������������������G������G�#$ �\P&'������������������"�������������������������L��������������������������������������������������������������������'������������������������L�����������������F������������������������������L����������G����������L�G�����������L����������������������������������������������������G��"������������L����������������������������������������L���������������������'��a)�b.,-35������������������������������L�����������������������������F��������������������������������� �L������������������������������������������������������L��������������L��������F���������������������������������L�������L�L�����������������������������������������������������������������G�����������������������c����������������L������������������������������������������������������������������������������������������������������������������G����������������J�����G�����c���'����������L������L��������������������������������G�����������������������������������������G�K�������#PC&�����W���������@�L��	
�#PD&������������������G�����������������'�W���������@�L��	
������?�����������L����������������������de���fghijhklm�nopqr�X����������L��������L���������J�GL�������������<�'�' �stuvswxysxz�{z|}s����yu~s� �svs� z�sw ���������������=����W��������������#P\& ��������#P$& ���������:?F����������K���������X�����G���������DC'P�#PP&'�������������G�����������������F������������� �K�������F��� ��������?���������������������������������������� ���������J���������J���� �����J�G����������'��������������������������L����������� ���G�:������?����������������������������������������������������G�����?�����L����������������������� ���������Z������� �������������������������������D�N�����G�DEEP�L��������������'�!������L���������������������������"�����������������G�����������G����������������G ��������� �����L��J���������L������������������������������������������������������������������������������ ������������ ������������������������������������������������������������������������������������'������������������������������������������������������������������������������������������������������� ����G�L��������������������������������������'������������ ����������������
��l�
�������h
�h������
hkl����	
�����h���h��������G�������������L��J�#P$&���������������������



��������	
���
���

�
�����
��
���	���
���
�		
�
���
���
������
���
�����
���
���
������������

������� !�"# $��$�% &��'�"
(
#�%#���")*+*,-./
0.1/-23*4-/ 56-20+*7.0.1+-48.797:;<��	���
�� <��	���
��

�������
��

�
���

�������
��
	���� =�������
��>		
�
���
�� >		
�
����	
?��
����
����	@
�����		�	
���
	���
��

�
���

�������
��
	����
A
��
���
���	

�
���
����
A�����
 =�������
�� =�������
��B�����
�� B�����
���
�����		�	
���	���
��	

�
���
����
A����
��
�����
���

�������
��
	����
��CD
������	�
�
��
��
���
���
�
���E F���	���
�� G������
�
��H����
�� I�����
���
	����
���
	����
��
�����		�	
���
	���
��	

�
���

�������
��
	����
�	
A���
�	
���
���	

�
���
����
A�����
�
��
��
���
������
����		 <���
�
���
�� F���	����
������������� <����		�	
���
	���
��	

�
����
A����	
���
	E�������D	�E
��������
�������
��
�
�
J��K
�������
������	
A
��
������
�D�����
�����		�	
���
	���
��	 =���������� <����		
����������LMNOP
QR
SPTMUVWXYZ
[PY\X]UT]ŴYZ
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"�Xâ /.OQ���$����
%�
��b�	" 
����V
"�?�
�����@���A���

cC�defgKhHijI�O��	������������ ����(�	
"�#��������#��
�� �������	��� 
�" �����
��#�
��?���	
"�������" �����
��������#� ����	
"��?��� �
#�����
� ��#�%�������
� 
������ #������ � �
�����# � -�
���. % �	��(�������	� �
�� -��� 
#�%����������	"% 
 ���	� ����(���%��	
"�#�%���? �(�����������(���%���	� ����V�� ������������ %����	
����������� 
��� 
�#�
��?���cCk�lmnompqnmrmson�tunvwxmyrz�/���
 	� ��� 
���# �,�#�
�% #����%���	��%	���	
"���	����(������	��"�#��
��(��{� ���	
�̀/R̂ �%�%!���|������ �������%���#�%%�
 ���#��
��(�����	 
�%�%!���� ��|�� �� ��	�% ""��, 
#�%��#��
��(��/���
 	� ��	
����
,�?������� �
�	��"��#�
�%(�� ������"�#� � �(�	
"�$̂ S��������	
"�	���	��,���%�
�	� �(��R�
� "���"�	�
	� �
���	���� ���	�����
�� "�
� �(��/���
 	�	�����	��	��	����b��� 	
,���	& 
��% 
�� �(�	
"�	
�	�� 
�������	� �
�<"������ %% ��	� �
�	
"�����! ����	���>�
�N���]���"��	 �������&�(���	� �� #�� 
��	!���U��Fut}q�kC�gq~��mnompqnmrmson���u�o��on��B�k�������S����	� �
� U�=@T�@�@�<_��(�=\UA�����>�������� ��� 	��� -�� U��[[�&%=�S����	� �
�"�
� �(� �������&%=��̀� # 	���	
��	���� /���
 	
�/��
 #�������� /���
 	
�AT�N���b��� 	
�=��T���X&�	 
 	
�U�N���'��	��� 	
�U���] 

�\�A���������U�A����
���# � �"�U�A��<=\UU�����>���" 	
�	���	
"�� ����?��#�	
#(� �=���	
"�NA�N�(�	���S����	� �
��������� ,\�@���X�!	
 -	� �
� AN�@��$̂ S�=\U@�<����>� ���@�A��! �� �
��$̂ S�����#	� �	�=\U@�<����>� ��=@������A�X
�%���(%�
��=\U@�<����>� A�=��V%������=\U@�<����>�/?������=\U@�<����>� ��U=�@=�! �� �
���UU�A=�! �� �
��cCB��r�qxrq��unnq���urz�y�q�]����
� 
������ #��"�� ���(������##��"�� 
���
���	##����	
"�	�% 
 %�%����������" � �	��� ���	#(�	
"�#�%����
#���	�������
� 	�����,#�
" � �
���O��	
� 
" #	��������������������" � �	��� ���	#(������	#��	������������� 
���
�����
� 
��!	
& 
��	
"������ 
��� ����	������"�<�'	
& 
��	
"��R�%%��#��������#� ���(>���������/���
 	� 
�#�
��?���	���	�����������/X��=T�%�%!�����	���� �� 
#��"�� 
��	!���=��Fut}q�BC��rzo�ozyu}�urz��my�q�m}z�unnq����m��urz�y�q�m����q�or�qxrq���B�k�pB�k����q}qn�qz�~qux���EiB��nmyr�x~�u�qxuwq�or�txunvq������c��� =\U\� =\U�� =\UA���������"� 
���
���	##���� AN��<N\�>� N[��<N[�>� T@��<TA�>�V
" � "�	��� ���%�! ��� 
���
��� ����<=U�>�<=\UU�"	�	>� ����<=��>� =A��<=N�>�



����������	�
���	�
�	��������	���	���
�	����	�	�����	 ���	�����	 ���	�����	 ���	�����		����	

��
	�
��	�
�	��
�	�� ����!	�"	#
������	
��
�
���
	�
��
�	��	$�!	"��	��������	����

	���	�
��	��
�	#
������
	���	������	����
�	����!%	&
�	��!	$��'���������
	"��	������������	������	����������	
������
	���	����(��
	
�)
�*����	�
�	�"	�
��	�
���"���	�+�
�	��	#
�����%	,-	./012345246	748	/012347492	:�)���	
�����	�
�	�"	�;&	
�
	)���	�������!	$��
���	��	#
�����	
����	����$�������	��	����%	<	$��������	���������

	��	��������=	����	���
	�
�	$������	
�����	���	����
"���	�
�	$�)���	
�����	
�
	)���	��!	>?�'��@%	&
�	
��������	"���
	���	����������	�����	��	$����	�
	�
���"���	
��$"��	"��	�����
�������	�
�	#
������	�����+�	���	�A���������	�������
%	,-B	CDEFD.GHI	JKILM	MHNI.	BOOB	&
�	#
������	�A���������	"���
	
�
	���
�
�����!	"���
��	��	"���	����	����
%	&
�	"��
�	���=	��"��
��������	
��
	�
	�""����)��	��������	������)����!	���	�������	�������!	���	�

�������!	$�����������
	"��	��!	"���	�"	�����	
����	�������	����
"��������=	��"��������	
�����!	���	�������	������!%	&
�	��+�	�
���	�������
P	����������	������"�������	�����=	�
��
	�������
	�
�	
�����	���
����������	�"	�
��
	)!	�������	�����"�����
	��)�����	��	��	��	Q�R	����
S	�������	��"��������	�����
	��"��������	
!
���
	���	����)�
�
	��	���	�����
	�"	����������=	���	��
��!	�
�	"������(��	�+�
����	�"	�������	�
����
	�
�	T'����	����	�+�
����	
������	��!��	"��	���������	����)�
�
	>��=	�U@%	V���	����	�
�	��$�������	���	
��������	��$
�
�
	
�
	��������!	

�"���=	�
	��
���)��	��	&�)��	U%	6FWX.	Y-	./KZ.EN[.ND	HN	2MDKNHF\	BOO]̂_̀_̀	ab_̂bbc	����'�ddU	:�����$��
	�"	�
�	#
������	��"��������	:����!	&
�	"��
�	�A���������	
������!	"���
	��	�
�P	$��������	���	�������
����	�"	��������!=	������$����	���	����'���	����������	�;&	��"��
��������S	������
�	���$���������

	�
$%	�
����
	��'����$���
�����S	������
�	�
�	
$���	$�
�'Q�����	$��$���!	��
��������=	������$	�;�������	���	�e������S	
�
�������	#
������	�������	���	��������=	���S	��$����	Q����	��"����	�����
���	�;&
%	�dd?'�dd�	#
������	��"��������	Q�����!	 <������	��	�
�	#f	#���$�	�dd�	���	�dd�	������	$���
	�
�	�) ������
	����%P	������������	���	$��������	�"	����(��=	)�
���

	���	�����'����������	�Q������
S	����'���	�"	��'����	�����%	����S	$������	��������	����

	���	�
�	�
����
	��������	�����%	����
���	#f	�������=	�	:;	$��	�d	
������
	��	
�
���
�S	������
�	$�)���	
�����	$����������!	�
���
	�;&	�����%	��������	����������	���	���
�����=	��$�����	����
����
	���	����=	�����
	�"	T'�����S	��������	�����
	���	�+$���	��$����!	�"	�
�	�;&	
�����S	$������	�;&	
������!=	���S	�������������	$��������	���	��$�����	g�A���������	$�
�����h%	�dd�'�d�U	#
������	��"��������	 ;��
��!	�������	��	�
�	#f	��d�d	�A���������	<�����	:���	�
�	"���
	�
	��	��"��
��������	�����$������	�
�	

Q�����!	Q������!	�d�U	 $��������	�"	�	���������')�
��	
�����!	���	������!%	V) ������
	����%P	�����'�
�����	
������	�������!=	i;<A	���$������	�"	����������	��)
���
=	����	����
$�����	���	�
��'�������	�Q������j
S	��$����	�������	�������!	���
	�d�	�"	#
������
	�
���	�
�	��������S	�d�	�
��	
���
"������	"��	����(��
	���	���	"��	)�
���

S	���	�"	A�:	�
	���������	)!	�
�	�;&	
�����	���	$����������!	�����
	���	��	���
�	���	�"	�
�	#f	�������%	Q�$�����	)����)���	���	�!)��	
������!	
��������
	����	�����
��	��	�d��	���	�d��	��
$�������!=	�
	����	�
	"��	�����	����������	��dd�'�d���=	�	$��������	"��	������
��	�������

	��dd�'�d���	�d�?'�d�d	�������	<�����P	#
������	��"��������	Q�����!	Q������!	 k���
	��P	
����	
�������
	���	���)����	��"��
��������	
��
	�
=	�dd�)	$��	
�����	��������	������!	����S	�d�	�"	#
������
	�
�	�
�	��������	����!S	�d�	�"	�
�	$�$�������	�
�	���l�Q��������S	�$����	�Q������	�
�)����!	
�������
	���	���"�����!	����

	����������S	$������	���
�����	���	������
�������	��"��
��������	"��	����(��
	��	�
�	���	�������	�
���	$��
����	����S	������
�	���

')�����	���$�������	��	����	�+�
����=	���=	�Q��������	���%S	$������	�m�
�����!=	���S	��$����	$����!	���	����
���	������	"��������%	n����
	����	��d�?'�d�d�=	���������=	)�
���

	�����������	���	�!)��	
������!	��d�?'�d���	���	
��	���	��	��
��	
��������
%		:����!	��
�=	#
�����	�
	��	����!	�����=	�����
���	��
	"��
�	�A���������	�������	
������!	��	����%	m������	�A���������	����
������	�
	"����	��	)�	����������	����
��	�������	���	��	�	��
������!	��""�����	"���	��	*�����!	�
��	��
��	�������	���	��
����'#���$���	��������
	>?�'�d=	��@%	&
�	�������	
��������
	���	���
��!	�������	��	�
�	�ddd	o�
)��	<�����	���	#f	$������
	������	��	����	#���$�	�
�	��
�	���$�������	���������	���	��"��������	
�����!	��	�
�	�����	)!	�d�d%	&
�	"���
	
�
	���!	���
	)���	��	��"��
��������	����'���=	��!	���)���
	���	�
�	���������	)����)���	����

=	�������	�������!=	)������	�&	
!
���
=	���=	�Q��������=	�p�����	���	�
�	
�$$�!	�"	������	
������
%	Q����	�d�?=	�
�	�
�	�"	�Q������
	���	�
��'���������!=	����"�����	������������=	����	���	����'���!	$�����$��
=	�:������$�����	���	�
�	����������	�����	q	���	
���	������������!	��������	���������!	������	
��������	���������	q	���	��	"���
%	n�
��������!=	#
�����	
�
	
$���	�	�������	�"	��	�"	�
�	������	)�����	��	�;&	���	��"��������	
�����!	�������	���������
	>?�=	��@%	R���	�
��	r��%�	�������	����	
$���	��	�
�	$�����	�dd�'�d�U	���	r�dds	�������	�
	�+$�����	"��	�
�	�������	<�����	�d�?'�d�d	>��=	��@%	������
�����!=	��	�
�������	���	�"	����������	
$������	��	�;&	����
	"���	#f	Q���������	k���
	>��@%	&
�	�
�	�"	#f	"������	�
	$�������	�
�	����

��!	����
�����
	)!	��	��
����
�	��

	
���$$��	����������=	�
$������!	��	�
�	"��
�	������	�"	$�
�'Q�����	����$�������%	&
�	�
�	�"	#f	"���
	�
	$�

�)��	���	��	�
�	���
�	���������	)������	#���$���	���	#
������	
��������	�) ������
	��	�
�	�A���������%	&
�	
��������	���������	�"	����!	
��������
	��	#f	$������
	�
	�	�������	���
�*�����	�"	�
�	����	����$�������	"���	�
�	Q�����	f����=	�
�	$��������	�����	"��	��	�;&	
�$$�����	�������(�����	�"	�
�	$�)���	������
�������=	"�����������	�����
	��	



������������	
����	
���
��
�������	��
������������	�������
�������������	
����������������� 
���	
������	
��
���������	���������	
���
��������!��
������		�����
�������
�����
�������	
������	��"����������	�����"����	�	
��	������	��	�#���
����$��%����	����������	��	�#���
���
�"�!���������
	�	���������

��	�	���������������

���������$�%��
������������������&�����
��
���������
�����'��(������������)���(���*!)+���,-.�/012345462�70829�548�:4;<:<=<:0459�>3572?03@��	
������	���������A��	���	���������
��
������
����B�������
���� 
�����
������%������
���	
�
�
���	�������A��������%������	
��������	��%���	�������
�B��	�� 
������
���
�	����������	��	�	��
�������
	�����
��	������
����%����������
�B���	��%���	������
����C���
�

���������������������
��	�& �������� ��
���D��%������EF���'����������

���
��	�
�%������
���������
��	��������%�������������A�	��%���	�� 
�	��	���
��C���
���
���
�������	��
��

��G+�*�	
���
�����������������������%������
��A
��
�A������������(�����������������
��	����
���A�

���		�

���(�+++���
���
��
	������(+���
������������
��	��H
����

������������������	���+++���
������������+++���
���
��
	��)���

����A�����������
��	�A�������
�����
��
�%������
�����������������
�������	�����	�
�����%���������

��������
������
�����������
�B���	��%���	����
����������������������������	��%���	�� �������	������	�	�

�����������������
�
���������	��%��������%��������	
������I5J92�,-�/242359�K012345462�548�:4;<:<=<:0459�>3572?03@�LMNO�M,O�P.Q�� �	
�����D�
��������	
�
�
�����������A��"�������%�������� R��
����B����$�����	�B���������
����	��%��������%��������SR �����
����		��	�������
��
�����������A�"�����
����������	
���	������������	��T��
���������������������
��	�A�

�����
���	��%��������%����������
��	��U����
����	�
���������%������
���

���
�� V���
��������
��	�����	�B���������
����
��
���������������������
��	�A�

�����
���������
��	���V�"����%���������������������	
����W	��������
�
��SR �������
	�

������
��W	����
�C
���C��������������������	��
���������
��	����������������	������"���������		�	��

�������������������
������
A������

���
��	�������������
���%��	������%������
��

�����%�
��	��
������%���	����
��������	����
��������
���E���
���������	
�������������
�	�	���������������������
�����������
��!���

����		�B!�������

�
����
��

������������%������
�������������������	����
�	����
�����	����������������������

��D�������������
�����A�������������� 
����	��
�
�	������������
�%����	������������������	
��
�����������	��������������%�
�����
���	
��	����
	�����������
��
���%������������
����
A����

����������������%�
��	�
���	�����	��	�	�	��"����������
��
���%������
��	
���������������T�	
�����������������	��	
��
����	����
��������	�������	
�
�
������B��������		�	�
�%����
���������������
���������"�����X���	�
�	�����������������
�
������

���

������������������		�	����	�	
����������
�
���	�Y��C����������

���%�����������C����!G+����Z�%����������������������X�����������������)G��� 
��	����		�����	
�����
�	��������	������

������
�����%�	��������A��������		�
������%�
������������������	�	
��	��	��������������		�	���������	��
����� 
�	�
�	������������
�
������

�������������
A��"	�����	��������
��
	�����
��	
�A
��
��
����
���B���	
����W	��������	��
������!�����

�[:K=32�\-�]32̂._\,�2/012345462�548�60038:45<:04�70829�LPNQ�&D�
�̀�X�����������"�������	������	��
�����������������������
A��"�	
���
���	����	���
�%���'� �������	�������	�

���	
������������
�
��SR ������
	���%��������	�
!�����
��������A�

�

��G+��!G+G+�U���
���a�������I5J92�M-�2/012345462�548�600b235<:04�56<03;�548�32;b04;:J:9:<:2;�LM.̂M,O�P,Q�� �	
�����c�	���	�������

���
�������Z�%������
�	
��
���� d��

��	
��
�������%����

��S������
����$����
��R�������&S$R'�&	���
���	�"��A���	�

���!�	
�����R������'��	��
���������

��E�����e���	
����������%���	�

��	
��
�����%�	���������
���������%������
���B��
�������%��
�������������
�������d��

�������
��������%����

��e���	
���������������a�����	�����R��������
����&efe'��	�

�������
�������������
������

���
���A�

���������
���U����
���
����$
�
��S������
����$�	
��	�&cS$d'��������
��
�������������
���������
��������������
����

��	
��
����� 
����
������&�'��%������
�RSd�������������	���	��
��	������

��efe��c�	���	�������

���
��������
��������� d��

��	
��
��������������
��������%����efe�����cS$d��	���	���	������������
��
�������
�������������
������������
������

����
������������
��	�������
�����
��

��S$R�����	
��
����������
��������
���B��
�����������
����&���	����#�����'���efegcS$d��	�	�����
������

���
���A��"������	�������
A��"	�A
��
������������
����������
������%��������
������������
��
�%�	��������������	�	�&������������	
���	��
��'���c�	���	�������

���
���������
��
����������������
������A��Z�%�	
��
����	�������
��������	� efe�����cS$d��	���	���	��������������
���
�����
��
��������������
����A�	
��
����	�������
��������	���
���	
������A�

�������
������%������

��S$R��efegcS$d��	�	�����
������

���
���A��"������	�������
A��"	�A
��
������������
����������
������%��������
������������
��
�%�	�������&������������	
���	��
��'���



���������	
�	���
���
�	
� ��������
��
���������
��������
���������	�
������
���������������
�����
��
����	���������	�
�
��	���
���
�	
��
�������
����
� ��������
��
�����	�����������	�
��������� !��"���������	���
�#�
�	
�� ��������
��
�����"������������
�
�	
�$���"����
��
����	��%

�����
�����������
��
���	��%����
�	
��
��!�����������
��
���	�����$���&���
��
��
�	
��%�
	
��
�&��	���
�	
�	���'��
��'�$��	���
���
�	
��"
������
��
�����
���������

�
������
��
��������$���

��(�
�	
�$��	���
�
����
���		����
�	
��	��$� ��������	��$���������

��$�#����
���$�
�	
�
	��
��
�����
���	$��������$	���

����
�����

��$�#����
���
�		���
�
����
���$�
�	
�
	���
�����$�
����)�
	
��������

����
�
�������	���
���� !��"������ !��"�����
�������$�
	�������	
����$�
���	���*	���
��

��
�$���
���
�
��
�
�������
�
����		���
�
�
����	
�
	��
���
��
�������
�	
��$�
��$����$�
�	
�������
��
����+�
��,����
��

�	���
�	���
�	
��	���
����������,���$	���

�-�'&".���	����
����������/��$�
���
�
�������
�����

�$��
��
�������
��
���%�
	
��
��
�	���
�	
����
����&�
�	��
��-!�&.�����	
���$���	��
���
�
�	
�$��	�
�$�+++����
������
������$��������
����
���
����-���.��%%0	
��
�
+	�1���
�
���
�	���
�	
����
����2��	�����
���3���
�����	���$���$������
������	�����	���*	���
��

��
��
�����
����
�	
��$�
�����$	���

��
������	��$�-��	�������
	�����	��$�����	���
��

.� ��

��$�#�����
�
��
����
���		���
�
�����!��"����
�������������� !��"��������	
���$��
	�
�������+�������	������
�������	
��
���
��
����������
�	
���

�����
��
����$��	�	����
�	
���	�����	�������
��
�
	��
������
�	
����$�
1����
+��
�
�����'��	$�����
��	
����
�
�	
�$��	$������
��
��
�$��
���
�������$	���

�	��
����
�	���
�	
��	���
��-������

�����
���������
�������
�	
��	$���.��&���
�	
�$��
��
���	��
���+	�1���	����	��
����
�	���
�	
�'���
	$	����
��'�$��	���
���
�	
�&��	���
�	
��
��
����*	���
�
���&���������*	���
��

��
��
����$���$�
�� 4�������
��$$���������
�	��
����	���
��

���	��������&�
�	
��$�
�-��������
����
��
�����
�����

�������
���
�	
��$�
.� 4������
���
���$$���
�5�������

����$���
����6��
����

��$$�����������
��

�	������+�
��
���,���
�$�&��
���5789�5757��:�	��578;��
�����

������
�����
��
	�����	����	
�	��������
����������
�$������	����'��
�
��
����������
�����	��$��&�
�	
��$�
�$���$$����
��
�� (	����

&��	�
$�
����
�
��$��;��
���%�
	
��
��*	���
�
����
���

����	���
��

�$��		����
�	
��	��$���
��
�����$�
����$���$������$���$�	���	��$�3�
����
���
�
	
�
��$��������	�$����	+
�
	�
�����$�����<�'����
��
�����$���$��
���	����
�	
�$�$���$��
��
������$�����$���

�
�	
�$���$��&
�
����
��
�����$���$�
����*	���
��

��
��
����������
�	
��
������	
��������
������
�����������
��
����
�����
��
���	������)��
�����
����
�����
��
����
������	
���$����
�	��
���	���*	���
��

�)�
���
�
�	
�$���"��1�����
��
�����
���
�1��	$�������	��
��������
�����
	��+�
��
�
����������������	
����$�
�����
�$���<���������
���
������	��
��
�������
��
����
�$��
��
�������
�	
��$�
���
�����	��������
��������
��
������	����	$�����
��$����$�
�	
���
�=�����$����
����
�$����$��
�	
��
���	
�
	��
�����	�
���
�$��%>��
���
���$�:�
�������	
���'�?;5��;@��;;A��&
�
���	����
�	
�$�$���$�������
��!��"�����1����'������	$���+����������
���+�
��
���5789�5757�,���
�$�&��
����B��$���
�������$���
�	��
������������	
���$���	��
�����
��$����$���

�
�	
��
�����$����
�����

�	����	���������
����	6��
���
�����������	�
������
�����"�
�
+	�1��'����������
	��
���������������		����
�	
��
�
����3���
�	
�	����
���
����$�����	+
��
�
���
�
�	
�$��*	���
��

��
��
�����
����
�	
��$�
��'�����"�
�
+	�1����$����
���	�
������!��"��+��$�����������
�$������$���

�	������$������	
���$���	��
�����'�����$	���

��
��$$���
��
����$�����������+�$$����
����������

�
�����	��$	��$���
�	��
�����
��
�����'����
	���'�����"�
�
+	�1��������	
���$���	��
���	����$$��		���
�
�	
���		����
�	
���	
�$��
����	$�
�	
��
���3���
���	���
�	���
�	
���$�
���
	���'���	6��
���
����
�	
��$�
��
�
��
��������� !��"��
��
�����"�
�
+	�1�������
��$����
����
���	��
��1�������+	�1���	�����
��
�
+	�1�������/���������
����������
���������
	������������$����$���

�
�	
�	��
�����
�	
��$�
�	�������/������
	��
�����
����
�������$���	���������
����	6��
�������		���
�
�������	����
�$������ !��"������$�	��
�
��
����$�
���$�	����$
�$�
���$����
�
���+�
����
��
�����
	�����	
����
����3���
�	
�	�����
	��$��
��
������+�
����'��	��	
�

��-������
������
�	
��
�����$
�����.�+���������
	
��	���������
����*	���
��

��
��
�����
����
�	
��$�
����� !��"������$�	�������	�����	�
�	
���
�	
��$�����	+
��
�
���+	�1���	��������
����
�����$�
���������
	�
�������?9C��;@�;;A��B��$��
	
��$$��
��
����
�
�������5789��*	���
�
���	���
�������
�:������8��
������$�����$���

�
�	
������$+�������
�����

��$�#���
	�����	
���$��$�
����
��
������
����
�	��
�����:�	��5789�����	�	���
�
�	
������
�����������
��

�	�������
�
����	���	��
����
���	��
��1�������+	�1���	�����
��
�
+	�1��-��������	������
�����

��	�
��$���3���
���	���	
��

��	������$�
����
��.��%����
����
���+	�1���	����
��
�
+	�1��������	
���$���	��
������$���

�
�	
�	��
�����������
������
�	
��$�
��
�
��
������
�����	�
�
	�
�����"�
�
+	�1�	
���	����������1���
���	���	
�

��$��	
�$��
����	$�
�	
��'��
��������
����
	
��$�������
����
�������$�
�
+	�1����
�����$�
���
���	$�����������
	�
�����"�
�
+	�1�	����� !��"���
��+�	��
�
��
���������$�
���������
	�
��������B��$��
����
���+	�1���	�����
��
�
+	�1�����	�
�
	�
���
�
�	
�$���"�
�
+	�1��
�����
�������
���	��������������������
����
�����"�
�
+	�1��
��$���
��������
�������	��
����	���
��

�����
�
�-������	
���	�	��$����	��
����	�
��$�	��
�����
��
��.�?;;A��B�
��
���5789�5757�,���
�$�&��
����������	
�
�
+	�1��������
��

�	�������
�%�
	
����'����	$��	��
�������	
�
�
+	�1����
	����

����
�+�
��
����
����

��
���
��	����
�����	�����	
�
	���
�����	���
����6��
��

��
	���������
���
�
�	
�$��*	���
��

��
���
�	���
�	
��	���
������	
����	����	���
��

��
���$$����
	����'�������	
�
�
+	�1��	
���
��	���
��
���1���	��
�	
���1�����
���3���
����	��
������$����
�������
�����
	��������������
������$��	���
���'�������	
�
�
+	�1���
���$$���3���
�����������
��+	�1��	
��
�DE�FGH��������'�������	
�
�
+	�1�����	�
���6	�

$�����
��������
��
�������?;;A��'�����$�
�	
�������
+��
�
���
�
�	
�$���"�-���������



��������������	�
	���
���	����������������������	����
�����	�	��		������
	�������������
���
������������	�����
�������������	�	�	���	������������	��������	��������������������� �!�	����	�������������	�����!�
�	�"��������������	�����#����	�$�
	�����������������������	����	���	�����������������������������	��
�������	�	���������
���	��������������������������	��������������������	������������	�	%��	���	��������	���������	����	����	����
���	���
�������������	�� �&'()*�+,�*-./*01'12*�'13�2..0341'54.1�6.3*)�7412*�89:;�<==>�� ��?������������
���	�����	�	���������
������	��� @��	����?������������
���	��	�	����	����
���
�������������	���A������ � BCDCEF�FGHIEJKD������	��� LFMEJNOHCEF�PEQCGHR�SETFQCU� �����	�	���������
�������������� LFMEJNOHCEF�PEQCGHR�SETFQCU�OFV��WXW�Y�ZLP[� \CDQTDDCEFD�]GHIGGF�NCFCDHJCGD��̂��������	�	������������	�	���������_� SL[�FGHIEJK�OFV� �àGNOHCQ� IEJK�bJETcD�Y�FGHIEJKD� ��
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Curriculum vitae 
Personal data 

Name:   Morten Meyerhoff Nielsen 
Date of birth:  10 December 1974 
Place of birth:  Gentofte, Denmark 
Citizenship:   Danish 

 
Contact data 

E-mail:   meyerhoff@unu.edu / mortenmeyerhoff@gmail.com 
 
Education 

2014–2020   Tallinn University of Technology, PhD 
1999–2000  University of Birmingham, MA in International Economic 

Management 
1998–1998  University of Natal, Pietermaritzburg (now University of 

KwaZulu-Natal), BA Honours in Political Science 
1995–1997  University of Natal, Pietermaritzburg (now University of 

KwaZulu-Natal), BA in Political Science and Economics 
1991–1994  Niels Brock Copenhagen Business College, Højere 

Handelseksamen (Higher Commercial A-levels) 
 
Language competence 

Danish   Fluent (incl. medium-good Norwegian and Swedish) 
English   Fluent 
German   Basic 
Dutch  Basic (incl. basic Afrikaans) 

 
Professional employment 

2015–ongoing  United Nations University, Operating Unit on Policy-Driven 
Electronic Governance, academic fellow 

2014–2018 Tallinn University of Technology, Ragnar Nurkse Department 
of Innovation and Governance, PhD student and researcher 

2010–2014 Danish Agency for Digitisation, Ministry of Finance/National 
IT- and Telecom Agency, Ministry of Science, Technology and 
Innovation, head of section 

2007–2010 Danish Technological Institute, eGovernment expert and 
project manager 

2007–2007  National IT and Telecom Agency, associated expert 
2003–2007 European Institute of Public Administration, researcher and 

project manager 
2001–2002  Centre for the Development of Enterprise, associated expert 
2000–2001  European Commission, DG Development, internship 
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Elulookirjeldus 
Isikuandmed 

Nimi:    Morten Meyerhoff Nielsen 
Sünniaeg:   10 detsember 1974 
Sünnikoht:   Gentofte, Taani 
Kodakondsus:  Taani 

 
Kontaktandmed 

E-post:   meyerhoff@unu.edu / mortenmeyerhoff@gmail.com  
 
Hariduskäik 

2014–2020                 Tallinna Tehnikaülikool, doktorikraad 
1999–2000  Birminghami Ülikool, rahvusvaheline majandusjuhtimine, 

humanitaarteaduste magister 
1998–1998  Natali Ülikool, Pietermaritzburg (nüüd KwaZulu-Natali 
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