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Summary 
Since almost two decades ago, e-government has become an agenda topic in many government 
organizations. E-government is a new way of government that is aimed to be more citizen-centric 
and efficient. Digital communication plays an essential role in developing e-government. Compared 
to traditional government, e-government is based on more efficient communication methods. The 
nature of the relation between the government and its citizens often changes with the introduction 
of e-government. 

The focus of this thesis is on two different e-government subjects. The first subject is concerned with 
e-government development among Dutch municipalities. Just like traditional government, e-
government appears in many different forms. Municipalities can implement simple or complex e-
government. Often stage models are used to describe e-government development. These models 
state that municipalities start with simple forms of e-government and gradually develop this towards 
more complex forms of e-government. Although stage models are often used and appear in many 
different forms, no empirical evidence supports the models. An important assumption in most stage 
models is that e-government development is linear. In this thesis I will empirically test the linearity 
assumption of stage models and investigate whether stage models adequately describe e-
government development. 

I have constructed a new municipality e-government model based on stage models from literature. 
This model contains four stages that are defined on a communication dimension. With this model the 
linearity assumption is tested using Dutch e-government data. Two Mokken analyses suggest that it 
is possible to represent e-government development as a linear path. Yet, a detailed analysis on 
individual e-government features illustrates that the municipality stage model is only partly correct. 
In contrast to what stage models imply, it is shown that municipalities start adopting e-government 
features from later stages, before the features from earlier stages have been completely adopted. I 
conclude that a single communication dimension is not enough to define appropriate stages for e-
government stage models. Additional dimensions, such as technological complexity are important for 
explaining e-government development as well. This conclusion undermines the value of stage models 
in literature that have no explicitly formulated model dimensions.  

The second subject of this thesis is concerned with e-government adoption. Literature suggests many 
different factors that explain why some municipalities adopt e-government earlier than others. In 
this thesis I have examined two groups of factors: municipality characteristics and network factors. 
The second group contains factors that have not, or only scarcely been considered before. Based on 
e-government literature and social network literature these factors are proposed to influence e-
government adoption. Multiple regression analyses have been used to find support for the individual 
factors. The dependent variable in the regression analyses was e-government intensity. This variable 
represents how much e-government a municipality has adopted. The results of the regression 
analyses portrait an important role for three factors: cooperation with other municipalities, address 
density and population number. The effect of cooperation with other municipalities is negative, 
which was unanticipated and does not support the posited hypothesis. The effect of address density 
and population number are positive and support the related hypotheses. 
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1 Introduction 
If the significance of a new technology could be inferred from the amount of new words a society 
introduces for this technology, the internet (and network technologies) would definitely manifest 
itself as one of the most important technologies of the last decades. Since the rapid growth of the 
internet in the 1990’s, many new words have found their way in our daily life conversations. We now 
receive e-mail, send e-cards, read e-books, engage in e-learning, or we create new online businesses 
and start with e-commerce and e-shops. It sometimes seems as if our life will eventually be counter 
parted by an e-life. However, maybe our expansion of vocabulary is just temporarily. We need these 
words just for now to express that we talk about something new. An e-card is definitely something 
else than the paper cards we are used to. We need different words to express these different 
objects. Yet, when we get used to the new technology and once it has completely become part of our 
life, we might not necessarily need to express both objects with different words. Eventually we may 
not be talking about e-books and regular books anymore. We just read books, either on screen or on 
paper. We will not be starting e-businesses anymore, but rather start a business using online or 
offline channels, or a mix of both. 

E-government (electronic government) is one of the new e-words that has established itself only 
recently. Although not everyone may already be familiar with the concept of e-government, most of 
us surely have encountered numerous forms of it. Filling in the annual electronic income tax form or 
looking up municipality house opening hours on the internet are simple examples of e-government. 
However, e-government is more. Digitally participating in a discussion on policy renewal or 
electronically voting for a new mayor are more sophisticated forms of e-government that may 
become familiar practices in the near future. Essentially, e-government is associated with all 
electronic features that result in a new and better government (Bekkers & Homburg, 2007) It is often 
proposed that e-government is citizen-centric instead of government-centric (Shahin & Finger, 2008). 
In other words, e-government is primarily designed to serve citizen needs, not government needs. 
The envisioned result is a smaller, more effective, more efficient, and more service oriented 
government. (Jones & Kettl, 2003).  

Sometimes e-government is also envisioned as new government that will eventually be more 
democratic than traditional governments (Hiller & Bélanger, 2001; Westen, 2000; Parvez, 2008). For 
example, the possibility of electronic voting from a home computer for national elections could lead 
to higher participation rates compared to traditional voting. This could be explained as an 
improvement of the democratic process. Such an improvement of the democratic process through 
the implementation of e-government is referred to as e-democracy or e-participation. 

Perhaps e-government is just a temporary expression to refer to a changing government. Indeed, e-
government might be a forgotten expression in a few decades. Yet, it is at this moment that we face 
a changing government. It is now that governments decide to significantly change to other ways of 
government. Therefore, it is also now that e-government is an interesting topic for investigation. The 
remaining of this introductory chapter will shortly discuss where the e-government philosophy 
comes from, what research exists on e-government and finally, what the research questions of this 
thesis are.  

  



6 
 

1.1 New Public Management 
Since the 1980’s the relation between government and society has changed. Driven by the New 
Public Management (NPM) philosophy, the government has changed its focus from a supply-led 
organization to a customer oriented organization. This change of focus altered the way government 
agencies designed their policies and policy implementation strategies. There was a growing 
understanding that policy design itself was not effective unless the implementation of policy would 
be successful (Bekkers, Duivenboden, & Lips, 2005, pp. 237-239). The sentiment was that 
government agencies needed to be closer involved with the implementation side of policy. Among 
supporters of the NPM philosophy, there was a growing desire for a more capitalist and 
entrepreneurial minded government. The anticipated advantages of the new entrepreneurial public 
sector included: a smaller, less interventionist and more decentralized government; improved public 
sector efficiency and effectiveness; great public service responsiveness and accountability to citizens; 
increased choice between public and private providers of public services; a public sector willing and 
able to work with business; and better economic performance (Jones & Kettl, 2003, p. 2). 

Against the background of changing expectations of how the government should function, the 
concept of e- government was introduced in the early nineteen nineties. E-government started as the 
counterpart of e-commerce and bonds to the philosophy of NPM. Just as e-business boomed in the 
commercial sector, government agencies tried to reap the benefits of the growing use of the internet 
as well. Both external pressure from society and internal political pressure started the trend of 
emerging e-government projects. In these early days the term e-government was associated with 
providing digital services to citizens. The policy white paper “Terug naar de toekomst” published by 
the Dutch Ministery of the Intererior in 1995 was the first official document in the Netherlands that 
explicitly addressed IT as an important facilitating technology for the interaction between 
government and society (Leenes, 2004).  

1.2 E-government research domain 
Since the early nineties the expectations of e-government have grown among politicians and 
scholars. The term e-government not only became popular as a new word, it was also defined as a 
new research area (Coursey & Norris, 2008). Despite its nascence (e-government research began only 
two decades ago) there is already substantial progression in theory and model building. I’ll shortly 
discuss two important branches of e-government research. 

1.2.1 How does e-government develop? 
Governments use e-government in different ways. There are simple forms of e-government, such as 
a municipality website and there are more complex forms of e-government, such as electronic 
voting. A government agency can develop its e-government by introducing new or additional forms 
of e-government. There is extensive research that investigates how e-government develops over 
time. Researchers have proposed models that describe this development. Rather popular is the idea 
that e-government develops over different stages. Stage models describe e-government 
development by discriminating different complexity levels (complexity can be defined on different 
dimensions) (Coursey & Norris, 2008). The early stages in the models are usually related to e-
government in the form of government website presence or simple information provision to citizens. 
Later stages are then often associated with either two-way digital interactions between citizens and 
government, or e-democracy. Stage models assume that it is possible to position governments on an 
e-government scale. Governments with additional and more complex e-government features will 
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score higher on the scale and are positioned on a higher stage in the model. Stage models also 
implicitly assume that higher stages with more complex and interactive e-government are superior 
and result in improved service towards citizens (Coursey & Norris, 2008, p. 524). 

1.2.2 What factors explain e-government adoption? 
Stage models provide a good way to describe e-government development, but they only provide 
information on what is happening. The models do not provide a deeper understanding of why e-
government develops. Another branch of e-government research is concerned with finding the 
underlying reasons of e-government adoption. Studies on this topic aim to understand what factors 
explain that some government agencies adopt e-government, while other government agencies do 
not adopt e-government. A specific e-government feature (e.g. website presence) is used as the 
dependent variable and the expected factors of influence (e.g. financial resources) are used as 
independent variables (Moon, 2002). Some groups of factors have had considerable attention in 
research: resource and capacity factors (Tolbert, K., & McNeal, 2008), organizational and managerial 
factors (Moon & Norris, 2005), risk behavioral factors (Chircu & Lee, 2003), and political factors (Tat-
Kei Ho & Ya Ni, 2004; Moon & Norris, 2005) are among the most important. Although the results are 
somewhat mixed for individual studies, these group of factors are supposed to be important for 
explaining e-government adoption. 

Another group of factors that has gained some interest in the research field consist of social network 
factors. Government agencies maintain social relations. Especially the relations with other 
government agencies are expected to be important for explaining e-government development. For 
instance, the study by Tat-Kei Ho and Ya Ni indicates that e-government development among 
American counties is influenced by peer relations (Tat-Kei Ho & Ya Ni, 2004). They show that U.S. 
counties develop e-government faster when there neighboring counties have already adopted e-
government. Also the characteristics of the social network to which a government agency belongs 
influences e-government development (Korteland & Bekkers, 2007). 

1.3 Research objectives 
The two branches of e-government research discussed above are relatively young and additional 
research is needed to develop knowledge on these e-government subjects. In this thesis work I will 
advance the scientific knowledge on both research branches: the development of e-government and 
the adoption of e-government.  

Research on these subjects has practical value as well. Understanding how e-government develops is 
important to recognize best practices. Policy makers and administrators can uses these best practices 
to design road maps for their e-government strategies. Research on the factors that influence e-
government adoption is also valuable. Knowledge of these factors allows upper-level governments to 
design policies to speed-up the diffusion process. The absence of specific factors that foster e-
government creates barriers for adoption. For example, a barrier may be a lack of (financial) 
resources or a lack of important social contacts to discuss innovation. When these barriers to e-
government adoption are known, measures can be implemented to overcome them. Insight into e-
government adoption decisions of local governments makes it possible for national governments to 
provide well timed (financial) incentives and support local governments. 



8 
 

In the next paragraphs I will indicate how this thesis work will continue the existing e-government 
research. Two research question will be formulated. The last paragraph will explain how the rest of 
this report will be structured in order to answer these questions. 

1.3.1 Research focus 
E-government development and e-government adoption are broad research categories. I will address 
both topics in this thesis. There are, however, two important confinements. First, this research will 
only focus on e-government among Dutch municipalities. E-government is also used by other 
government agencies, but the data I have available is restricted to Dutch municipalities. Together 
with national governments, the municipalities are the most noticeable government agencies that use 
e-government in their relations with citizens. Second, this thesis work focuses on government-to-
citizen e-government. The concept of e-government is sometimes also used to describe relations 
between government agencies mutually, or between governments and business organizations. 
However, these types of e-government are not considered in this thesis work. 

1.3.2 Research question about e-government development 
Stage models are popular to describe e-government development. Indeed, many different stage 
models can be found in e-government literature. As mentioned before, they can be a useful tool for 
policy makers. However, there is a lack of empirical studies that have tested the quality of these 
models (Heeks & Bailur, 2007). There have been few attempts to validate stage models (Coursey & 
Norris, 2008; Reddick, 2004), but the studies that made the attempt remain inconclusive. This is 
mainly due to research limitations (Coursey & Norris, 2008). Still, the preliminary findings of these 
studies raise important questions about the adequateness of stage models in general. With the 
current body of knowledge on e-government development it remains unclear whether stage models 
provide a good representation of reality. The first research question of this thesis aims to clarify the 
adequateness of stage models:  

Research question 1 
Do stage models provide an adequate representation of actual e-government 
development among Dutch municipalities? 
 

1.3.3 Research question about e-government adoption 
Developing e-government is currently technically feasible for all Dutch municipalities. However, some 
municipalities develop e-government faster than other municipalities (ICTU, 2009). There are 
potentially many underlying reasons and factors that explain why some municipalities do or do not 
adopt e-government. A municipality’s budget, its size, and its technological expertise have all been 
suggested to influence e-government adoption (see literature discussion in chapter 4). However, 
current research on these factors often remains inconclusive and results are contradictory to each 
other. Additionally, there is a potentially group of variables, network variables, that has not been 
fully investigated yet. Therefore, the second research question of this thesis is focused on the factors 
that explain e-government adoption: 

Research question 2 
How can the adoption of e-government in Dutch municipalities be explained? 
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1.4 Structure of the report 
The first chapter has provided an introduction on the subject and a short overview of e-government 
research. The next chapter will continue to explore the concept of e-government. It provides a more 
in-depth understanding of e-government, which is necessary before proceeding to the next chapters. 
In chapter 3 I will provide a detailed overview of current research on the e-government development 
subject. In chapter 4 the research on e-government adoption is broadly discussed. Along the 
literature discussions in both chapters, several hypotheses will be posed that are useful for finding 
the answers to both research questions. Chapter 5 will then explain which methods are used to test 
these hypotheses. The chapter also provides a description of the data used in this thesis. 
Subsequently, in chapter 6 the results of the analyses are shown. Chapter 7 will conclude on these 
results and also provide an answer to both research questions. 
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2 Background 
Before heading to the main topics of this thesis, this chapter first introduces e-government into more 
detail. Several e-government definitions will be discussed to establish an appropriate understanding 
of the subject. Additionally, I will show that e-government can be introduced at different 
organizational levels of government. This thesis is concerned with the municipality level, but it is 
important to notice that e-government implementation often involves multiple governmental levels. 
Further, I will also shortly discuss how e-government is measured and how Dutch e-government 
performs compared to other countries. At last, I devote a specific section to e-democracy. Although 
e-democracy is often seen as an element of e-government, it needs special attention to explain its 
meaning. 

2.1 Definitions 
Most people realize that e-government has something to do with government and internet 
technology. Many of us have experienced e-government in one or several ways. For instance, online 
declaration of income taxes has become a habit among many Dutch tax payers. Yet, it is not that easy 
to define e-government. The existence of many different definitions in literature confirm this. In the 
next paragraphs I will explore the concept of e-government and provide some useful definitions. I 
will start with the difference between e-governance and e-government. 

2.1.1 E-government versus e-governance 
The words e-government and e-governance are frequently used in e-government literature. Still, in 
most texts it remains unclear whether a difference in meaning is implied or not. The words e-
government and e-governance have not been clearly defined in literature and it is therefore useful to 
look at the definitions of government and governance. There is probably some common 
understanding on the word government. On the one hand government refers to: “the organization 
that is the governing authority of a political unit.” (Miller, 2006) In other words, the government is an 
organization that governs. On the other hand government also means: “the act of governing”; or 
“exercising authority” (Miller, 2006) Thus, government refers to both the organization that governs 
as to governing itself. 

The word governance can be defined using similar definitions as used for government (Miller, 2006). 
Again, governance is used to refer both to the organization that governs as to the act of governing 
itself. However, Rohdes (1996, p. 652) argues that governance is not a synonym for government: “[…] 
governance signifies a change in the meaning of government, referring to a new process of 
governing; or a changed condition of ordered rule; or the new method by which society is governed” 
Governance is thus referring to a new form of government. In addition, Rohdes argues that the word 
governance is used in six different contexts. Governance can denote: the minimal state; corporate 
governance; new public management; ‘good governance’; a socio-cybernetic system; and self-
organizing networks. It is not necessary to discuss these different meanings in this thesis, but it is 
apparent that the word governance offers more grounds for misinterpretation than the word 
government. Sometimes also distinctions for e-government and e-governance are made in literature. 
Fang (2002, p. 5) defines government to be an element of e-governance: “[the] concept of E-
governance will cover government, citizens participation, political parties and organizations, 
Parliament and Judiciary functions.”  
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2.1.2 E-government definition 
Even though governance refers to a new and changing government, I choose to use the word e-
government instead of e-governance in this thesis. In fact, the term e-government itself also refers to 
a new government. And while e-governance may lead to misinterpretations through the multiple 
definitions of the word, the term e-government is more familiar to most readers. Whenever e-
governance is used in this text, this is done so because it refers to a source text in which the word 
was used. 

The term e-government has been used now for almost two decades, but the definition of the term is 
still present to change. In 1993, the US government envisioned that the role of the future e-
government would be to “swiftly transfer funds, answer questions, collect and validate data, and 
keep information flowing smoothly within and outside government.” (NPR, 1993, cited in (Bekkers, 
Duivenboden, & Lips, 2005, p. 420)) This description of e-government, presented by the 
administration of former president Clinton, is based on the belief that e-government will use ICT to 
increase the efficiency of a number of government tasks. The aim is to reduce transactional costs and 
provide services to citizens. 

Today the concept of e-government is usually defined in broader terms than the early US 
government’s definition. Bekkers and Homburg (2007, p. 373) define e-government as a “new and 
better government that is seen to be more responsive to the needs of citizens and enterprises, more 
democratic, and more efficient.” E-government, they continue, reveals itself through the use of ICT’s 
that redefine information, communication and transaction relations with citizens, companies, 
societal organizations, other government organizations and civil servants. (Bekkers & Homburg, 
2007, p. 374)  

Other contemporary definitions include the one by Ronaghan: “[…] e-government is defined as 
utilizing the internet and the world-wide-web for delivering government information and services to 
citizens.” (Ronaghan, 2002, p. 1). This definition is more loosely defined, but it may be a good 
description of what people first think of when interpreting the word e-government. E-government 
can be described even more basic: “To adopt e-government means to transfer government activities 
into online forms.” (Netchaeva, 2002) In this thesis I will not concern about which definition of e-
government is most appropriate. The reader should now have a good idea about what e-government 
involves.  

2.2 E-government at different levels of government 
Citizens interact with different government agencies at different levels of society. In the Netherlands 
the municipalities are responsible for many administrative functions that involve government-citizen 
or government-business interaction. Passports, drivers licenses, police clearance certificates and 
change of address messages are all but a few examples of administrative responsibilities of the 
municipalities. Besides the municipalities there are other local government agencies such as police 
forces, fire brigades, and the provinces. Some government agencies have frequent direct contact 
with citizens (e.g. police forces) while others have less frequent citizen contacts (e.g. fire brigades). 
Also national institutes are set up to handle specific tasks, such as the Belastingdienst for tax 
payments, the UWV for allowances and the IBgroep for study finances. There are numerous 
government agencies in the Netherlands and all these agencies interact with citizens in different 
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ways. Some agencies have developed more efficient ways to communicate then others. In fact, some 
have developed e-government further than others. Hence, there are many different instances of e-
government among many different government agencies. 

Some e-government projects are initiated by a group of two or more government agencies. For 
example, the initiative to provide citizens with vehicle registration information through the website 
www.rdw.nl is a project that is performed by the ministry of Transport and Water Management and 
the RDW (e-overheid.nl, 2008). Another example is a project introduced by all Dutch municipalities 
together: digital announcements. Municipalities provide their citizens with information such as 
construction licenses and new municipality house opening times in a uniform way on their website 
(Overheid heeft antwoord, 2009). The examples show that e-government is usually not an individual 
initiative from only one government agency, but a multi agency initiative instead.  

In this thesis I will concern with e-government that is initiated at the municipality level. Sometimes e-
government is developed solely by the individual municipality, but in other cases e-government 
manifests itself through larger projects coordinated by upper-level governments. 

2.3 E-government performance 
There are different organizations that aim to measure e-government. The yearly reports of 
Capgemini and the UN provide e-government benchmarks between countries. In 2008 the 
Netherlands were positioned fifth in the UN ranking measured by an indicator called readiness for e-
government (United Nations, 2008). The Scandinavian countries marked the first three positions with 
Sweden on top, and the United States positioned fourth, just above the Netherlands. The Capgemini 
report of 2007 also indicates that the Netherlands score above average compared to other European 
countries (Capgemini, 2007). Since 2006, the Netherlands have a higher percentage of online public 
services than the average of the EU 27+ (EU member states plus Iceland, Norway, Switzerland and 
Turkey) (see Figure 1). The report concludes that the Netherlands are both at the forefront of 
government-business as well as government-citizen e-government. The Netherlands show a decent 
balance between both branches of e-government: “What is striking is that the services for citizens 
scores almost as high as services for businesses. The e-Government development is well balanced 
between citizens and businesses.” (Capgemini, 2007, p. 67) 

 

Figure 1 The Netherlands provide more online services than the average EU country (Capgemini, 2007). 
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On the national level, one organization is especially concerned with measuring the success of e-
government in the Netherlands. Since 2001, the organization ICTU, part of the Ministry of Home 
Affairs, measures e-government among Dutch municipalities, provinces and ministries (ICTU, 2009). 
The website monitor.overheid.nl, part of the ICTU foundation, provides a real-time score board that 
shows which local governments are to be considered best in using e-government. The score board is 
based on website content analysis (Reddick, 2004). The websites of local governments are scrutinized 
for e-government elements. Based on the features and services that are offered through the website, 
an aggregated score for the local government is calculated. Using website content to assign e-
government scores is a commonly used method in e-government research (Coursey & Norris, 2008, 
p. 527). This thesis uses ICTU data obtained through website content analysis. I will elaborate on this 
data in chapter 5. 

The advantages of website content analysis include low costs and a relatively high measurement 
objectivity. Research design is simple and an internet connection is sufficient to start the 
measurement. A drawback is that this method is rather time consuming. Additionally, while the 
measurement is relatively objective, not all aspects of e-government are measured (Kunstelj & 
Vintar, 2004). For example, municipalities involved in e-government projects that have not yet been 
operationalised are not taken into account. Website research does also not include the quality of the 
back office of e-government. While municipalities can provide certain features on their website, the 
quality of these features is not guaranteed. For instance, a municipality may provide the opportunity 
to request certain documents via their websites, which is considered as good e-government. Yet, it 
remains unclear whether the handling of this request is processed in an effective and customer 
friendly manner. Despite the drawbacks, website content analysis is an effective and valuable 
method for e-government research. 

2.4 E-democracy 
The definition of e-government used by Bekkers and Homburg (Bekkers & Homburg, 2007) include 
the notion of e-government being more democratic than traditional government. The idea that e-
government can improve democracy is driven by technological advances. It is for example 
technologically feasible to facilitate instant referenda, hold electronic voting, start instant opinion 
polls, engage in electronic lobbying and even participate in online decision making (Bekkers, 2005; 
Peters, Janssen, & Engers, 2004). These examples show that the use of IT not only allows for 
improving the relationship between the government and society, it also enables to intrinsically 
change the relationship in order to improve democracy (Netchaeva, 2002). The democratic changes 
yielded by e-government are often described as e-democracy. E-democracy is a concept that refers 
to all kinds of reforms: “[…] e-government in general and e-democracy in particular serve as melting 
pots for all feasible governmental reforms, ranging from the introduction of referenda and direct 
democracy to proactive government (the evolution of one-stop shopping to no-stop shopping)” 
(Kampen & Snijkers, 2003, p. 492) E- democracy is often seen as the most advanced form of e-
government.  

The nature of the changing relationship between government and public is well explained by Lenihan 
(2002). Democracy comes in two forms: participative democracy and representative democracy. In 
case of participative democracy all individual citizens of a society are entitled to directly participate in 
the democratic process. Not only are government decisions directly voted for by all individuals, also 
the decision options are discussed and debated before voting. In large societies it becomes more 
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difficult from an organizational point of view to directly include all citizens in the democratic process. 
Therefore, in many societies representative democracies are in effect. A representative democracy 
uses a select group of individuals who represent the rest of society. They make direct policy decisions 
with a democratic mandate from society. Usually this group of individuals is chosen through voting. 
Numerous current countries are presently organized like this. In the Netherlands the public votes 
every four year to choose both the national government as well as local governments. The system of 
representative democracy has proven to work.  

However, the world has changed since the introduction of participative democracies. Lenihan states 
that: “societies are socially, culturally and economically more complex.” and “[…] because populations 
are so much more diverse, their views on issues are less stable and far less homogeneous.” (2002, p. 
31) Increasing complexity and diversity result in less stable and less homogenous public opinions. 
Therefore, it becomes less likely that an individual representative can effectively represent the 
changing values, interests and ideas of the citizens that once choose him. (Lenihan, 2002) 

There may be an important role for e-democracy to deal with this changing society. As described 
earlier, e-democracy is associated with citizens being able to individually participate in the 
democratic process. For example, it is no longer impossible to organize a voting in which all citizens 
can participate. Also, discussions with hundreds or thousands of people can be held via digital 
forums. In other words, e-democracy makes it possible to shift on the democracy continuum from a 
fully representative democracy to a partly participative democracy. It can shift the democratic 
process from indirect to direct citizen involvement. In the next chapter I will come back at e-
democracy in the context of stage models. E-democracy is often seen as the ultimate objective or 
result of e-government development. 
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3 E-government development 
The previous chapter has provided an overview of what e-government is, how it can be measured 
and where it is found in our society. Based on this foundation the present chapter continues to 
explore the first e-government subject of this thesis into more detail. First, the research on stage 
models is presented. Several popular stage models are evaluated. After reviewing these I will put 
forward a new municipality e-government model based on the stage models in literature. This is the 
stage model that will be analyzed to see if it adequately describes e-government development. 

3.1 Stage models 
The research domain of e-government is relatively new. Theory and model building has only began i 
two decades ago. Consequently, e-government research does not build upon a large established base 
of knowledge. Nevertheless, models to assess e-government progress have already been developed. 
There are two rationales for developing models. First, there is a practical need. Government 
administrators entitled to develop e-government projects need theoretic guidelines to support their 
e-government initiatives (Layne & Lee, 2001). They need normative models that inform them on how 
to develop e-government, what pitfalls to avoid and what best practices to follow. Additionally, 
models are also important for benchmarking. After implementing e-government it is valuable to 
measure its success. Benchmarks between government organizations are often used as a 
measurement tool (Capgemini, 2007; United Nations, 2008). Second, there is a scientific reason to 
develop e-government models. In order to accumulate knowledge on e-government, sound theories 
and well tested models are indispensable (Heeks & Bailur, 2007). They provide a way for scholars to 
communicate their ideas. Models developed for theoretical purposes are usually not normative, but 
rather descriptive (Coursey & Norris, 2008). However, for most of the models that will be discussed it 
is not clear whether they should be regarded as a normative practical guide, or a descriptive 
theoretic model. 

To describe e-government many authors have suggested the use of stage models. Stage models 
(implicitly) assume that e-government develops in a linear fashion from simple to complex e-
government (Coursey & Norris, 2008). Simple in this sense can refer to different dimensions, such as 
technology, organizational form, or type of communication between citizen and government. Often it 
is not clear which dimension are used to define the stages. Still, in most models type of 
communication is considered in defining the stages. Although some authors suggest more, less, or 
somewhat different stages than others, the definitions of the individual stages have clear similarities. 
Most models start with a stage called web presence or information provision. These stages include 
the simplest forms of e-government. Usually governments that merely have a website are found at 
this stage. The stage that follows is often called interaction or two-way communication. The option to 
have e-mail contact with a government agency is a form of two-way communication. Of course the 
government also needs to respond to e-mails before there is real two-way communication. The next 
stage in most models includes the possibility to make financial transactions. An example of 
transactional e-government would be a citizen online paying for a parking permit. Finally, the last 
stage is most often related to e-participation or e-democracy. E-government at this stage allows 
citizens to digitally participate in the democratic process. Online voting or discussing policy related 
issues in forums are examples of e-government at this stage. Usually, more complex e-government is 
also more costly and technically challenging to implement. (Siau & Long, 2005, p. 456) 
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The linearity assumption of stage models states that simpler e-government is introduced prior to 
more complex forms of e-government. This assumption is usually not explicitly provided by the 
authors of stage models, but it is implicitly assumed or suggested.  

3.2 Stage models reviewed 
There are several stage models describing e-government. Many authors use a self developed model 
as a framework for their research. However, there are several popular models that are well known in 
e-government literature. I will shortly describe five of them. Four of the models I will introduce are 
based on the models discussed by Coursey and Norris (2008) (their article reviews the most 
influencing models), and the fifth model is included because it is a synthesized model of other 
popular stage models. Three of the five models come from scholars in the e-government research 
field (Layne & Lee, 2001; Wescott, 2001; Siau & Long, 2005). The other two are developed in a report 
issued by a consulting group (Hiller & Bélanger, 2001) and a report issued by the United Nations 
(Ronaghan, 2002). I will discuss the contribution of these models in chronological order of 
publication. (see Table 1 below for an overview) 

Table 1 An overview of popular stages models 

Author No. of 
stages 

Data Main argument Conclusion 

Layne and 
Lee (2001) 

4 Undocumented 
observations 

E-government is an 
evolutionary 
phenomenon. 
Governments will follow 
the 4 stages linearly. 

All governments will 
eventually reach the last 
stage of e-government. 

Wescott 
(2001) 

6 No (empirical) data 
has been used 

Reorganizing for e-
government can be very 
difficult for some 
organizations 

Not all governments will 
reach the last stage of e-
government. 

Hiller and 
Bélanger 
(2001) 

5 No (empirical) data 
has been used. 

Privacy issues are 
important in e-
government and differ 
between specific e-
government relations.  

Each e-government 
relation may have 
reached a different e-
government stage.  

Ronaghan 
(2002) 

5 Website content 
analysis 

Use an extra stage to 
include third-world 
nations in the 
benchmarks. 

Stage models are useful 
as benchmarking tools 

Siau and Long 
(2005) 

5 Meta synthesis of 
existing models 

Too many comparable 
stage models exist to 
describe e-government. 

A new framework is 
proposed, based on 
existing models. 
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Layne and Lee (2001) were among the first to describe e-government using a stage model. The stages 
in their model are based on different technical and organizational challenges that governments need 
to deal with during their progression in e-government. Besides specific challenges at each stage, they 
recognize three main challenges present at all stages of e-government. These are: providing internet 
access to citizens; winning citizens’ trust regarding privacy and confidentiality issues; and, keeping 
the citizen instead of efficiency factors central in e-government development. Layne and Lee argue 
that governments need to deal with the specific and general challenges in order to proceed to the 
next stage. They assume that e-government is an evolutionary phenomenon. Therefore, all 
governments will eventually develop e-government until they have reached the last stage. Yet, unlike 
most other models this model does not identify a stage for e-democracy or e-participation. Instead, 
the final stage is reached when governments provide its citizens with a one stop shopping portal. In 
other words, the last stage of e-government is reached when citizens can find everything they need 
from the government in a single place on the internet. 

Wescott’s model (2001), based on observations of e-government in the Asia-Pacific regions, includes 
an e-democracy stage. He suggests that e-democracy will be reached before the single shopping 
portal (final stage in Layne and Lee’s model (2001)), has been reached. However, unlike Layne and 
Lee’s, model it is not assumed that all governments will eventually reach the last stage of e-
government. Government agencies will be at different stages of e-government. The reason is that 
some governments will appear unable to transform their organization to prepare for the next e-
government stage. The hurdles that need to be taken are too high for some governments. 
Furthermore, although adoption is assumed to be linear, some governments will develop faster than 
other governments, both on a national scale and on an international scale. 

The report by Hiller and Bélanger (2001) focuses on the privacy issues related to e-government. The 
network technologies that form the basis of e-government, provide new opportunities but also new 
threads. Many advantages of e-government are based on sharing information between government 
agencies. Sharing information, the authors argue, raises important privacy questions. In what 
circumstances is it allowed to share private information between government agencies? When is it 
allowed to collect private information? And, how should the information be secured? In order to 
facilitate a more detailed discussion on these topics Hiller and Bélanger have developed a stage 
model incorporating an extra dimension that defines the type of relation. Six different relations are 
identified. For instance, they identify two different forms of government-to-citizen relations: service 
related relations and political relations. Also government-to-government and government-to-
business relations are included in the model. Their main argument is that for each of the six relations 
e-government can be at a different stage.  

The model introduced by Rongaghan (2002) is developed for benchmarking e-government between 
countries. There is no e-democracy or e-participatory stage. Instead, the last stage is reserved for 
seamless integrated e-government in which all functions and services are integrated across 
administrative and departmental boundaries (Ronaghan, 2002, p. 10). The model also includes an 
extra early stage. The first stage is called emerging e-government and the second stage enhanced e-
government. These stages, in most models combined into one stage, are introduced to make it easier 
to benchmark third world countries. The first stage, emerging, is reached when the government is 
merely present online. This is the stage where many African countries are found (Ronaghan, 2002, p. 
13). The second stage, enhanced, is used for countries with national governments that have multiple 
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websites with frequently updated information, links to other government websites, search features 
and e-mail address listings. As many countries are still at the beginning of e-government 
development, the extra early stage allows for more differentiated (international) benchmarks. 

The last model by Siau and Long (2005)differs from the other models both in its characteristics and in 
its construction. The construction is different because it is based on five other models. Siau and Long 
(2005) describe their research methodology as qualitative meta-synthesis. In fact, they have 
compared the stages of six existing models (including the ones earlier discussed by Hiller and 
Bélanger (2001) and Layne and Lee (2001)) and translated the parallels of these models into a new 
model. They used this methodology to introduce a new model that “advance[s] the current 
knowledge and produce[s] a broad and comprehensive view” (Siau & Long, 2005, p. 449). In other 
words, they try to combine the perspectives of different authors and come up with a more objective 
and general model. The synthesized model includes the stages web presence, interaction, 
transaction, transformation and e-democracy (see figure 2). The first three stages have descriptions 
that are similar to the stages of the earlier discussed models. The transformation stage is less obvious 
as it is not included in all other models. Siau and Long argue that at some point governments start to 
alter the way they provide services. They will organize their e-government to have more vertical 
integration between governments at different levels and more horizontal integration between 
governments at different locations. In other words, governments at this stage work to create single 
portals where citizens can find all the services they need. The last stage, e-democracy, is similar to 
the e-democracy stages of other models. New techniques such as online voting and polling make 
their introduction in the e-government strategy of governments. 

Although the description of these stages are mostly similar to the stages in the original models, there 
are some deviating characteristics in the new model. In contrast to the original stage models, the 
new model represents e-government as progressing gradually instead of progressing over stages. 
Although the word stages is still used and the “jump” from one stage to another is referred to as a 
leap, the boundaries of the stages are less clear and overlap each other. The leaps between each 
stage refer to the barriers that governments need to overcome before they can develop their e-
government to the next stage. In the early stages technology is the most important barrier to 
overcome, while later cultural and political factors become important. 

 

Figure 2 Five-stage model of e-government (Siau & Long, 2005) 
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Instead of clear cut boundaries between individual stages the model proposes a jump between the 
first three and the last two stages. In the first three stages of e-government development 
governments are found to “automate and digitalize the current processes”, while in the last two 
stages they aim at “transforming government services, reorganizing the internal operational process, 
and reconceptualizing the way citizens participate in government decision-making.” (Siau & Long, 
2005, p. 455). Governments need considerable internal reorganization in order to reach the last two 
stages. Also large investments are necessary before e-government can reach the last stage. Yet, the 
model assumes that costs (e.g. money, time, technology) grow equally with benefits (e.g. user 
satisfaction, governing efficiency and cost savings). Consequently, there is always a balance between 
e-government investments and returns (Siau & Long, 2005, p. 456). 
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3.3 Stage model shortcomings 
The five models described above are each developed from a different perspective and a different 
research objective in mind. Although the models are useful in specific research circumstances, it is 
not clear which model describes e-government development best in general. Unfortunately, most 
models are not based on empirical data. They include stages that are defined based on 
undocumented, qualitative observations. For example, Layne and Lee’s model is “developed primarily 
based on authors’ observations of and experience with e-government initiatives in the United States 
of America.” (Layne & Lee, 2001, p. 123) The model by Hiller and Bélanger is also based on unclear 
arguments. They argue that e-government has been described in literature using four stages and that 
they “add a fifth to more completely represent the set.” (Hiller & Bélanger, 2001, p. 15) A more 
specific explanation of why five stages are useful to describe e-government is not given. The lack of 
arguments for using a specific set of stages is also present in the model of Wescott (2001) and the 
model of Siau and Long (2005), who based their synthesized model on existing models. Ronaghan 
(2002), commissioned by the United Nations, is the only author that uses empirical data to support 
the use of stages. He has based his stage definitions on website content analysis. Based on that 
analysis he has introduced an additional early stage to be able to benchmark third world countries. 
However, the assessment by Ronaghan is based on empirical data on a national level and it is unclear 
whether the same stages are useful for describing e-government on lower, local levels of 
government. 
 
Thus, a problem with contemporary stage models is the lack of sound arguments or empirical 
validation of the stages and its definitions. Additionally, there is also no empirical support that 
suggests linear e-government development from early stages to later stages. Still, the models 
implicitly or explicitly assume this linearity in adoption. For example, the model by Siau and Long 
(2005) clearly shows this linearity (see Figure 2). A government can reach the next stage by taking a 
leap that goes with specific challenges for each stage. The challenges with the early stages are 
technological in nature, but for later stages they change to cultural and political challenges. 
Ronaghan is explicitly more reserved than other authors in assuming linear development: “This is not 
to suggest, however, that in order to achieve immediate success, a country must follow this linear 
path.” He suggest that linear progression through the different stages is not always necessary. 
However, later on in his article he puts forward: “For most countries, gradually ramping up to a more 
advanced level or stage of development is a sound strategic approach.” Again, this statement shows 
the implicit assumption of linear progression inherent in stage models. 
 
The lack of empirical evidence for specific stages and the linearity assumption indicate what needs to 
be done in the e-government research field. Besides the five models presented in Table 1, there is an 
abundance of additional stage models each more or less different from each other. The development 
of clearer and empirically validated models and theories is essential for e-government research to 
grow from a nascent research field towards a more mature research field. (Heeks & Bailur, 2007). 
Recently there has been an attempt by Coursey and Norris (2008) to test stage models. Their 
research provides reasons to doubt the adequateness of stage models. Survey data from United 
States municipalities gained over three different years (2000, 2002 and 2004), was used to construct 
different stages. The results of the study indicate that US municipalities do not progress through 
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stages as expected. They conclude: “E-government is not linear. Late adopters of e-government need 
not start at the most basic level of e-government. They can and do learn from the experiences of 
other governments and the private sector and begin with more sophisticated offerings”. This 
conclusion questions the linearity assumption in stage models. Additionally, the authors’ analysis of 
the US survey data has provided no evidence for the idea that e-government can be described using 
discernable stages (Coursey & Norris, 2008, p. 533). E-government was found to develop slow and 
incrementally, not stepwise through stages. 

Yet, the conclusions from Coursey and Norris’ research go with some considerations. The stage 
models were tested empirically, but the research design has two serious limitations. First, there is a 
practical limitation. The surveys were taken in 2000, 2002 and 2004. Many of the municipalities that 
were surveyed were only at the beginning of their e-government development. The data on Dutch 
municipalities that will be used in this thesis indicate that in the early 2000’s municipalities where 
just about to develop their first e-government projects. Therefore, almost all municipalities fall 
within the early stages of e-government development. The lack of variance in the US survey data 
makes it difficult to effectively test the quality of stage models.  

A second limitation of Coursey and Norris’ research is found in the sample population. Besides the 
fact that only US municipalities are included, the survey data only contains municipalities with over 
10.000 inhabitants. Smaller municipalities are not included. This may influence the research results 
as it is possible that smaller municipalities develop e-government different than large municipalities. 
Small municipalities may face different barriers for e-government adoption than large municipalities. 
While it might be possible for larger municipalities to pass over early stages and take a head start in 
e-government by starting in later, more sophisticated stages, for smaller municipalities with less 
resources this might not be a realistic option. With the US survey data, this cannot be tested.  

Given the results of Coursey and Norris’ research, it remains necessary to continue testing the 
adequateness of stage models. Although, there are indications that progression is not always linear 
and that development is continuous instead of stepwise, more and better empirical studies are 
necessary to validate or invalidate stage models. 

3.4 Stage model validation 
One of the objectives of this thesis is to empirically test stage models. To make this more concrete, I 
will test a specific model. The five popular models discussed in the previous section are each 
developed from a different perspective: one is specifically developed for identifying privacy issues 
(Hiller & Bélanger, 2001), two are mainly used for country benchmarking (Ronaghan, 2002; Wescott, 
2001), another one is broadly applicable, (but lacks the e-democracy stage) (Layne & Lee, 2001), and 
the last one is a synthesized version of other models (Siau & Long, 2005).  

This thesis focuses on e-government at municipality level, which has not been the focus of one of the 
previously discussed models. Therefore, I propose a new model specifically aimed at municipality e-
government, but still based on the characteristics of the formerly discussed models. It is a simple 
model build up of four different stages (see Table 2 below). In the earlier discussed models the 
number of stages range from four to six. I choose to use a model with four stages as this connects 
best to the Dutch municipality e-government data. After categorizing the annual survey data ( 
discussed in chapter 5) there appeared to be no rationale to use more than four stages. Additionally, 
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it is more sensible to find support for simple stage models, with a low number of stages first. It is 
always possible to add additional stages in the model, if this appears necessary.  

Table 2 Municipality e-government stage model 

Stages (1) Information 
provision 

(2) Requests of 
permits and 
documents 

(3) Personal 
service delivery 

(4) E-democracy 

Communication One-way 
communication 

Two-way 
communication, 
non personalized 

Two-way 
communication, 
personalized 

Two-way 
communication, 
policy influence 

Technology Simple   Complex 

Organization Old   New 

Financial investment Low   High 

 

The new municipality e-government stage model (Table 2) is a reflection of models that have been 
proposed by scholars before. Based on the descriptions of the stages from several of the popular 
models in literature (Layne & Lee, 2001; Hiller & Bélanger, 2001; Siau & Long, 2005), I have decided 
to use communication type as the dimension on which the stages are defined. This dimensions 
appeared most frequently in current e-government models. Often the dimension is only implicitly 
found in the models. 

The stages in the model are formulated to suit with e-government development in municipalities. 
The four stages are: information provisions, requests of permits and documents, personal service 
delivery and e-democracy (see Table 2) The first stage, Information provision is similar to what has 
been used in other stage models. It refers to one-way communication from municipality to citizen. At 
this stage there is no interaction between municipality and citizen. To reach this stage of e-
government, municipalities merely need a website that provides government related information. 
The communication is one-way as no citizen feedback is possible. The second stage introduces the 
first form of interaction. To reach this stage citizens need to be able to request permits and 
documents without going to the municipality house. At this stage a simple form of two-way 
communication is used. In the third stage of e-government two-way communication is extended. 
Citizens now have personalized interactions with their municipality. For example, they may use a 
personalized digital counter at the municipality website, or they can make financial transactions to 
pay their bills. The last stage is e-democracy. At this stage the citizen is provided with the possibility 
to digitally participate in the democratic process. The two-way communication is no longer bounded 
to issues that concern the individual only. A citizen now has the opportunity to discuss and influence 
municipality policy issues. In its simplest form this can be discussions on internet forums, but it can 
also include online voting. 

Besides the type of communication, which defines the e-government stage, three other dimensions 
are added to the model: technology, organization, and financial investment. Other stage models in 
literature have suggested that these dimensions relate to e-government development. The first 
dimension, technology, ranges from simple to complex. Some stage models implicitly assume that 
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early stages of e-government rely on simpler technologies than later stages of e-government. The 
need for data integration increases as e-government develops. Therefore more complex technologies 
need to be implemented (Layne & Lee, 2001). The second dimension, organization, ranges from old 
to new. While e-government from early stages can be introduced without significantly changing the 
existing structure of the municipal organization, the success of e-government at later stages depends 
on how well the organization has adapted itself. It has been proposed that organizations need 
structural changes to exercise e-government (Layne & Lee, 2001). The third dimension, financial 
investment, is also an often mentioned dimension in e-government literature. Later stages of e-
government are related to higher financial investments (Siau & Long, 2005). The need for higher 
financial investments may of course be related to the first two dimensions. Complex technologies 
and reorganizations ask for additional financial investments.  

The four stage model based on type of communication is aimed at describing municipality e-
government development. The layout reflects a typical stage model as they appear in e-government 
literature. The three extra dimensions in the model are added to represent other popular dimensions 
in current e-government literature. However, this is not to say that these dimensions directly relate 
with the stages in the model. The stages in the model are based upon the popular communication 
dimension, not on the three other dimensions. 

I will focus on the linearity assumption that is (implicitly) made in most stage models. In order to find 
an answer for the first research question of this thesis, the following hypothesis is posited: 

Hypothesis 1 
Municipality e-government develops in a linear fashion over the following stages: information 
provision, requests of permits and documents, personal service delivery and e-democracy.  
 

Chapter 6 will continue to test this hypothesis. First, the following chapter will continue with the 
literature review of e-government adoption, the second topic of this thesis.  

  



24 
 

4 E-government adoption 
Stage models try to describe the progression of e-government. Yet, they do not provide a deeper 
understanding of why municipalities decide to adopt e-government features. The second objective of 
this thesis is to understand what factors influence this adoption decision of municipalities. 

In the Netherlands the decision to introduce e-government at the local level is often delegated to the 
individual municipalities. The statistics provided on monitor.overheid.nl (ICTU, 2009), discussed in 
chapter 2, show that there are large differences between the e-government adoption rates of Dutch 
municipalities. Some municipalities seem to embrace e-government and are frontrunners in 
introducing new projects and services, while other municipalities lag behind and appear incapable or 
unwilling to hold pace. In this chapter I will introduce two categories of factors that are expected to 
influence e-government adoption: municipality characteristics and network factors.  

4.1 Adoption factors - Municipality characteristics 
There are specific characteristics of municipalities that can play a role in explaining e-government 
adoption. The following paragraphs discuss these characteristics. First risk and investment behavior 
are discussed. Then I will turn to population size and address density. And thereafter I will continue 
with the availability of resources. 

4.1.1 Risk and investment culture 
Developing e-government is associated with a vast amount of challenges that need to be dealt with: 
technological challenges, organizational and managerial challenges, legal and regulatory challenges 
and institutional and environmental challenges (Gil-García & Pardo, 2005). Dealing with these 
challenges involves taking risks and making financial investments. Not all municipalities will 
experience the associated risks of e-government investments equally. Moon and Norris (2005, p. 45) 
argue that the (innovation) culture of a municipality should be tested for its influence on e-
government adoption. Ceterus paribus, municipalities with a culture that stimulates taking risks and 
making large financial investments are expected to introduce e-government faster. 

There is also another aspect that influences risk and investment evaluation. Not only the culture of 
an organization influences behavior, but also the structure of an organization is important. 
Organizations with multiple levels of middle managers tend to be risk aversive. With safe and 
inexpensive projects, managers try to prevent taking risks that may negatively influence their 
personal career path. It is in their personal interest to initiate projects that are less innovative and 
provide a higher chance of success (Jones G. R., 2007, p. 322). 

In summary, both an organization’s culture and structure seem to determine how risk and 
investments are identified and evaluated. The following hypothesis is drafted. 

Hypothesis 2 
The less aversive a municipality is to risks and investments, the more likely that the municipality 
adopts e-government. 

4.1.2 Population size and population density 
The relation between the size of a group and innovative behavior has been studied in social research. 
It has been argued that larger groups are more innovative. Larger groups share more and more 
various information than smaller groups. Therefore, with more information, they will also produce 
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and adopt more innovations (Rogers, 2003). In the case of municipality e-government this logic 
would imply that larger municipalities, with higher population numbers innovate earlier and have 
higher levels of e-government.  

Indeed, among others, Moon (2002) found the relation between e-government adoption and 
municipality size to be positive. In 2000, 98 percent of United States cities with populations over 
50,000 had their own website, compared to only 79 percent of the municipalities with populations of 
10,000 to 25,000. The reason for the positive association between size and e-government has been 
explained by a larger amount of resources that large cities usually contain compared to small towns. 
Large municipalities have large government capacities: more trained staff, a larger budget and a well-
established IT department (Moon & Norris, 2005, p. 48). Additionally, the relation between size and 
e-government can also be explained through an increase in more pluralistic demands and 
expectations for services and products in cities with larger populations. (Tat-Kei Ho & Ya Ni, 2004) 
The external public pressure on policy makers to adopt innovations, also called constituency 
demand, is higher in larger cities and could result in earlier adoption of e-government. However, 
there are also studies that show no sign of the importance of constituency demand. This leaves the 
significance of constituency demand as an indicator for e-government adoption undecided (McNeal, 
Tolber, K., & Dotterweich, 2003).  

The following hypothesis is posed to test the significance of municipality population size on e-
government adoption.  

Hypothesis 3 
The higher the population size of a municipality, the more likely that the municipality adopts e-
government. 
 

Address density is another factor that plays a role in e-government adoption. A study by Choudry, 
Weerakkody and Jones (2005) found that even in the current century there is in fact a significant 
“digital divide” in the western world between urban, high population density areas, and rural, low 
population density areas. Internet connectivity and a reasonable connection speed are prerequisites 
for citizens to make use of e-government. It is therefore possible that Dutch municipalities in rural 
areas with low population densities have lower interests to invest in e-government. Then, 
municipalities with high populations densities are supposed to adopt e-government earlier. 
Therefore, the following hypothesis will be tested. 

Hypothesis 4 
The higher the population density of a municipality, the more likely that the municipality adopts 
e-government. 

4.1.3 Resource availability 
Developing e-government requires investments in hardware, software, learning and organizational 
renewal. Each municipality has its own budget to invest in e-government. In 2000, 54,3% of the 
researched United States municipalities reported that a lack of financial resources created a barrier 
for e-government development (Norris, Fletchr, & Holden, 2001, p. 10). Municipalities with low 
budgets may hesitate to invest in e-government, especially when the returns on investment are 
uncertain. It seems likely that municipalities with high slack resources are the first to advance e-
government. However, research results on the relation between government budget per capita and 
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e-government are ambiguous. A study by Tolbert and McNeal, suggests that availability of resources 
only becomes an important factor in innovation projects that are more complex and require new 
administrative infrastructures (Tolbert, K., & McNeal, 2008). Thus, it is still unclear if and how (slack) 
financial resources influence e-government adoption. The hypothesis that will be tested is the 
following. 

Hypothesis 5  
The higher a municipality’s slack financial resources, the more likely that the municipality adopts 
e-government. 
 

A sufficient financial budget is not the only resource necessary for e-government development. The 
expertise of the project group that implements e-government is also critical for success (Gil-García & 
Pardo, 2005). Moon (2002, p. 428) reports that a substantial amount of United States municipalities 
perceived a lack of expertise as a barrier to e-government development. E-government 
implementation projects require specific knowledge. This knowledge is not always available in 
municipalities. To overcome this problem municipalities can hire external experts to lead the project. 
However, also after project implementation a certain level of expertise is needed. Norris (2001, p. 6) 
concludes that: “[a] lack of technical staff is a major barrier to e-government” The following 
hypothesis is drafted to test whether technical expertise influence Dutch municipality e-government 
adoption.  

Hypothesis 6 
The more technical expertise a municipality has or can attract, the more likely that the 
municipality adopts e-government. 

 
4.2 Adoption factors - Network relations 
The previous sections have discussed municipality characteristics that may influence e-government 
adoption. The significance of some factors remain unclear or disputable, but they are familiar in e-
government research. A second category, which I will refer to as network relations, has been less 
extensively researched. Network theories are often used to explain the diffusion of innovations and it 
can also contribute in e-government research. While the former chapter was explicitly focused on 
factors that explain adoption, this chapter will also provide a discussion on diffusion of e-
government.  

4.2.1 Diffusion 
Adoption of innovations takes place at the level of individual persons or organizations. Diffusion, on 
the other hand, can only be examined for groups of individuals or organizations. It describes the 
spread of an innovation in a social group. Rogers (2003, p. 5) defines diffusion as “the process by 
which an innovation is communicated through certain channels over time among the members of a 
social system.”  

Fundamental to the diffusion process is the transmission of knowledge and skills about the 
innovation, in order to prepare new potential adopters for adoption. Communication between 
adopter and potential adopters is key in this process. Indeed, adoption of innovations can only take 
place if the existence of the innovation and the information on how to obtain the innovation are 
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known by the person or organization that will adopt. Communication channels can be grouped into 
two broad categories: mass media and interpersonal communication. Mass media can reach a large 
amount of potential adopters at the same time, which makes it a faster communication channel than 
interpersonal communication. Inter personal communication on the other hand is less fast, but often 
it is a more effective medium for innovation (Bandura, 2001). I will concentrate on factors related to 
interpersonal communication. 

Diffusion through inter personal communication is bounded by the structure of the social network. 
The structure of the network is therefore important for enabling diffusion. Different characteristics 
are used to define a network’s structure. First, an important characteristic is the amount of relations 
in a network. A network with few relations reduces the potential of interactions between people that 
have information on new innovations. A social network including many relations has more potential 
for frequent communication about new innovations. Networks with more relations enable faster 
diffusion of innovations. Second, the presence of opinion leaders in the network is also important 
(Burt S. , 1999). Opinion leaders are often people that adopt innovations early. They enhance the 
adoption speed as they convince others to adopt as well. Third and last, also the type of relations in 
the network is an important aspect that determines diffusion. A relationship between two actors can 
be weak or strong (Granovetter, 1973). Both strong and weak ties have specific advantages for 
diffusion. I will discuss these three social network characteristics and their influence on diffusion of e-
government in the following paragraphs. 

4.2.2 Interactions with other municipalities 
Korteland and Bekkers (2007) stress the importance of the social network in the public sector. They 
have investigated the diffusion of SMS-alert among Dutch police forces. One of their conclusions is 
that the social network of police forces is important for explaining diffusion of SMS-alert (Korteland 
& Bekkers, 2007, p. 148). Not only is the network used to inform about new innovations, but also to 
“create and share information about the innovation with one another in order to reach a (mutual) 
understanding about the (different) meanings of the innovation.”  

Another study, performed by McNeal et al. (2003), highlights the influence of social networks among 
United States government agencies. United States state governments that take part in professional 
networks, in particular the National Conference of State Legislatures and the National Governor’s 
Association, score higher on e-government than states that do not take part in these networks. Their 
conclusion: The data suggests innovation in e-government is driven by […] state professional 
networks” (McNeal, Tolber, K., & Dotterweich, 2003, p. 65) If social networks among American states 
influence e-government adoption, perhaps there is also an effect of social networks among Dutch 
municipalities. There is no research on social networks among Dutch municipalities, but the role of 
social networks and diffusion in general has been studied extensively. The question of whether 
individuals or organizations will adopt an innovation, is not isolated from how this person or 
organization came across the new innovation. More specifically, the social networks of which 
municipalities are part of are likely to play a role in the ultimate e-government adoption decision 
(Rogers, 2003, p. 330). 

Valente (1996) argues that organizations look for confirmation among other organizations before 
they adopt an innovation. An organization’s attitude towards an innovation depends on the attitude 
that other municipalities of the social network have on the innovation. Therefore, the adoption 
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decision is influenced by other organizations in the network. Additionally, confirmation is easier 
found when innovations can be well observed by other actors in the network. Observability enhances 
the diffusion process of the innovation, especially when the benefits of adoption are clearly 
observable (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004, p. 596).  

Many e-government features are easily observed through municipality websites. However, this is 
only the front-end of e-government and the benefits (for municipalities) are not immediately clear 
through only visiting other municipalities’ websites. Perhaps the best and easiest way to find out 
about the benefits of e-government, is to discuss it with other municipalities. In general, literature 
suggests that municipalities that are active in discussing their own initiatives with other 
municipalities will innovate faster. Therefore the following hypothesis will be tested. 

Hypothesis 7 
The more a municipality interacts with other municipalities to find confirmation of proposed e-
government initiatives, the more likely that the municipality adopts e-government. 

 
4.2.3 Opinion leaders 

Important in the process of attitude forming is the presence of opinion leaders in the social network. 
There are different definitions of what an opinion leader exactly is (Burt S. , 1999; Valente, 1996). For 
the purpose of this thesis I define opinion leaders as members of the social system that have the 
ability to influence the attitude of other members towards an innovation. They influence other 
members in the network through authority, status, representativeness and credibility (Greenhalgh, 
Robert, Macfarlane, Bate, & Kyriakidou, 2004). The concept of opinion leaders is used in network 
studies in which individuals represent the actors of the network. However, in the case of e-
government diffusion municipalities are the actors of the network. Still, it is plausible that also 
organizations can serve as opinion leaders that influence others in the social network. Organizations 
can employ people that are opinion leaders themselves. If these individuals are well involved in the 
social network relations with other municipalities, then it is reasonable that the organization itself 
can be seen as an opinion leader. Then, in case of e-government diffusion the opinion leaders are the 
municipalities that have a reputation of being front-runners in adopting and using innovations similar 
to e-government. The opinion leaders are the municipalities that have always been first in adopting 
ICT related innovations. Other municipalities will observe them, learn from them and value their 
opinion regarding e-government adoption.  

For policy makers it is important to know whether opinion leader theory is applicable on the 
municipality level. If e-government diffusion is influenced by the presence of opinion leaders, policy 
makers can target these opinion leaders with policies that stimulate e-government adoption. Once 
the opinion leaders have adopted, the diffusion process is accelerated. To find out whether opinion 
leaders at municipal level influence e-government adoption, the following hypothesis is tested. 

Hypothesis 8 
The more a municipality behaves as opinion leader, the more likely that the municipality adopts e-
government. 
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4.2.4 Partnerships 
In social network theory a strong tie represents two actors that have frequent communication while 
a weak tie refers to two actors with few communication. Granovetter, one of the authorities in 
network theories, defines the strength of a tie as follows: “the strength of a tie is a (probably linear) 
combination of the amount of time, the emotional intensity, the intimacy (mutual confiding), and the 
reciprocal services which characterize the tie.” (Granovetter, 1973, p. 1361) A partnership between 
two or more organization is an example of a relation that can be represented as a strong tie. Indeed, 
partnerships usually involve frequent interactions between the partners (amount of time), common 
objectives (emotional intensity), openness in business (intimacy) and cooperation (reciprocal 
services). The effect of partnerships between local authorities on e-government adoption have been 
researched by Cotterill and King (2007). The specific case they have investigated concerns the 
influence of a sub-regional partnership between local United Kingdom authorities (including police, 
fire brigade and several councils) on e-government development. Most authorities joining the 
partnership were represented by members of the IT staff (26 out of 36 members). The partnership 
was focused on sharing information, identifying opportunities for new shared business opportunities 
and overseeing a number of discreet project groups, all related to e-government (Cotterill & King, 
2007, p. 243). The case study, based on interviews, found a positive influence of partnerships on e-
government adoption. The sharing of information between members of the partnership led to 
several e-government projects that would not have been initiated by individual members on their 
own. However, all initiated projects by the partnership were focused at cost savings and 
administrative efficiencies. E-government projects that directly influenced citizen-government 
relations had not yet been undertaken. 

Another exploratory study by Sorrentino and Ferro (2008) was focused on the effect of 
intermunicipal collaborations on e-government diffusion in the Italian Piedmont region. In 2006 the 
Italian government has launched an initiative to support small municipalities in their attempts to 
develop e-government. The goal was to bring these small municipalities together and help them to 
efficiently and effectively apply the limited amount of shared resources. Again, most individuals 
joining the partnership meetings were members from the IT departments. Unfortunately the people 
from the IT departments lacked the authority to make binding commitments between municipalities. 
Therefore, a direct influence on e-government development was not found. Yet, the authors do 
suggest that with different partnership designs working together with other municipalities can be an 
effective method for (especially smaller) municipalities to develop e-government. 

Both the United Kingdom and Italian case studies were targeted at partnerships that were specifically 
initiated to promote e-government. They both suggest that municipality partnerships enhance e-
government adoption. Dutch research on specific e-government partnerships does not exist to my 
knowledge. Still, partnerships between municipalities are a common form of cooperation in the 
Netherlands. Most partnerships are on a voluntary base (VNG, 2009). An example of a partnership 
between four municipalities is the BMPV organization. This organization is created to embody the 
partnership between the municipalities of Bellingwedde, Menterwolde, Pekela and Veendam. The 
tasks of the board of the partnership are to advice the municipality administrations and deliver 
products and services for citizens, institutions, and companies in the four municipalities. The 
underlying goals of the partnership are to “increase the governability by reducing the vulnerability of 
the individual work processes, increase the quality of services and limit the costs for implementation.” 
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(Stuurgroep BMPV, 2009). In summary, the partnership is introduced to increase efficiency and 
effectiveness of the individual governments. 

Municipalities participating in this type of partnerships are searching to improve their current way of 
government. They search for improvements and innovations in their current practices. It seems likely 
that partnerships between municipalities form a fertile sole for initiating e-government projects. Not 
only do partnerships promote new ideas, they also make it possible to share the costs for realizing 
these ideas (e.g. IT-technology, consultancy, implementation costs and e-government promotion).  

In short, partnerships can be seen as strong ties that possibly have a positive effect on e-government 
development. The following hypothesis will be tested. 

Hypothesis 9 
The more a municipality invests in partnerships, the more likely that the municipality adopts e-
government. 
 

A disadvantage of strong ties is that they are usually less valuable as a source of new information. 
This is because actors with strong ties tend to be closely interrelated and form a group that is 
somewhat distant from other actors in the network. As a result, information can freely flow within 
the group, but new information from outside the group only comes in sparsely (Granovetter, 1983). 

4.2.5 Business and research institute relations 
A municipality’s network is not restricted to include other municipalities only. Of course there are all 
kinds of relations with other agencies such as consultancy agencies, business organizations and 
research institutes. These type of relations usually do not comply with the characteristics of a strong 
tie. 

Granovetter (1983) was among the first authors who proposed that strong ties are not the only type 
of ties that are important for innovation diffusion in a social network. He argues that weak ties are 
important as well, as they can provide actors with new information. In contrast to strong ties, an 
actor’s weak ties often connect to different sub-groups of the social network. Actors that are able to 
connect to different subgroups will gather new information from different sources. Consequently, 
these actors have more information than actors that do not connect to these subgroups. As they 
have more information available, these actors are also likely to innovate faster. 

Municipalities’ relations with business organizations and research institutes may not be represented 
by Granovetter’s weak ties. Granovetter’s argument is based on actors that are similar to each other 
(e.g. municipality to municipality relations). Even though the relations of municipalities with business 
organizations and research institutes are not weak ties, the main argument that Granovetter brings 
in matters in these relations as well. The relations with business organizations and research institutes 
offer sources of new information. Through these relations municipalities connect to different sources 
of information. For example, a municipality that has close relations with a business organization may 
learn how this organization has used network technologies to start up its e-commerce. This provides 
the municipality with important information for developing its own e-government. 

Thus, in contrast to partnerships which seem important for initiating e-government projects, 
relations with business organizations and research institutes can be important as valuable sources of 
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new information. Therefore I will test the following two hypotheses. The first hypothesis concerns 
municipality relations with research institutes. The second hypothesis concerns the municipality’s 
relations with business. 

 

Hypothesis 11 
Municipalities interacting with a larger number of business organizations will adopt e-government 
earlier. 
 

  

Hypothesis 10 
Municipalities interacting with a larger number of research institutes will adopt e-government 
earlier. 
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5 Methodology and data 
The former two chapters have developed the hypotheses for this research. In this chapter I will 
discuss the methods that will be used for testing these hypotheses. Also two datasets for performing 
the analyses will be discussed in this chapter. First the methods and data related to the e-
government development hypothesis will be discussed. Thereafter I will discuss the methods and 
data that are used for the e-government adoption analyses. 

5.1 E-government data  
For testing both the development hypothesis and the adoption hypotheses an adequate 
measurement of Dutch municipality e-government progression is necessary. The data to construct e-
government measurements is provided by the Dutch government agency named ICTU. This agency, 
established in 2001, is part of the ministry of Home Affairs. Its main function is to support other 
government agencies to successfully implement information and communication technology (ICTU, 
2009). Since 2001, ICTU has been conducting annual research on ICT use in municipalities (see also 
chapter 2). The ICTU research is based on website content analyses. Pre-defined criteria determine 
how municipalities score on different aspects of their website. ICTU has measured over 90 different 
website variables to determine a municipality’s position on ICT use. Many of these variables measure 
e-government features. 

The annual website research is based on survey questions which are filled in by ICTU employees after 
manually investigating all Dutch municipality websites. Each year the survey questions are revised by 
ICTU. Sometimes questions are added, removed or changed. The surveys from before 2004 largely 
contain different questions than surveys from more recent years. Also, not all survey data since the 
start of the research in 2001 was available. Data from 2002 and 2003 had been lost by ICTU and 
could not be retrieved. Therefore, only data from 2004 and later has been used in the analyses of this 
thesis. Most questions in the surveys are aimed at measuring whether a website contains a certain 
feature or not. For example, a question on public announcements is formulated as follows: “Does the 
government agency publicize the periodic announcements conform the national standard on their 
website?” The answer categories are specific to each question, but always contain “No” and “Yes” 
formulations. For the example question above the answer categories were “No”, “Yes, and 
searchable” and “Yes, but not searchable”. Most questions contain a single no-answer and several 
yes-answers. The yes-answers include additional information on the specific feature that was 
measured. The additional information in the yes-answers is of minor importance in this research. To 
allow for the use of specific statistical techniques, which will be discussed later, all answers to the 
questions in the questionnaire have been dichotomized. In other words, no differences are made 
between the various yes-answers. A municipality either scores or does not score on a specific 
website feature.  

5.1.1 Selection of e-government variables  
The dichotomized ICTU data set includes more than 90 variables. In order to test the hypotheses of 
this thesis, the variables need to be summarized into an e-government concept. For testing the 
municipality stage model a selection from the 90 variables is made to make four different e-
government concepts, one for each e-government stage in the model (see chapter 3). The e-
government concept for testing the adoption hypotheses is differently created. Later in this chapter I 
will continue to explain how this concept was created, but first I will discuss the buildup of the four e-
government concepts that are used for testing the municipality stage model. 
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In order to create the e-government concepts I have selected appropriate variables from the ICTU 
data set. These variables will be summarized into e-government concepts. The first criterion for 
selecting a variable from the data set is that the variable measures an e-government feature. Most 
variables in the ICTU data set measure e-government, but not all. Besides this obvious criterion there 
are several other criteria important for selecting the right variables. The following paragraphs explain 
this. 

5.1.1.1 Data availability 
Table 3 below shows example data of dichotomized survey data. The rows contain questions that 
measure website features and the columns indicate the years in which this feature has been 
measured. The example is used to show some of the difficulties that are inherent in the data set. The 
first selection criterion is related to these problems. 

The answers to the first question in table 3 have been dichotomized without any problems. In this 
case the answer to the question has been positive since the year 2005. This tells us that the year of 
adoption of this website feature is 2005. The second question, however, indicates a problem because 
it has not been used in the questionnaire of the year 2004. This lack of data prevents us to see in 
which year the municipality first adopted this e-government feature. It is only clear that the feature 
was adopted in 2005 or earlier. 

Table 3 Example data of survey questions 

Year 2004 2005 2006 2007 2008 2009 

Does the municipality disclose a governance 
information system on their website? 

0 1 1 1 1 1 

Does the website provide the possibility to make 
use of a personalized digital counter? 

N/A 1 1 1 1 1 

Does the municipality provide the possibility to 
discuss administrative or policy-relevant topics? 

0 1 0 0 1 1 

 

There are many questions that have not been used in all research years. Measurements of e-
government that is related to later stages in the municipality e-government model, such as e-
democracy, have only started since 2005. Data availability over a large range of years has been a 
criterion for selecting variables to create the e-government concept. Variables measured over more 
years are, ceteris paribus, more useful to include in the analyses than variables measured over less 
years. Besides the omission of questions, ICTU sometimes also uses different formulations for the 
same question. This was the case with two variables used in the analyses. (See Appendix A for the 
exact differences in formulations). Although the formulations are different, the variable measures 
the same e-government feature. 

5.1.1.2 Deviating scoring patterns 
The answers to the third question in the example data of Table 3 are also complicating matters. Once 
a municipality has scored on a specific feature, it is expected that it will score on this question again 
in the years that follow. Yet, the pattern for question three in Table 3 suggests otherwise. While in 
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2005 the municipality has scored on the feature, in 2004 it has not anymore. There are two reasons 
for the occurrence of this type of pattern. First, it happens that municipalities remove certain 
features from their website and therefore stop scoring on some questions. A website can be revised 
with some features left out in the new design. A second reason why municipalities stop scoring on a 
feature is because ICTU decided to alter the scoring criteria. Scoring on the question “Does the 
municipality website provide the possibility to discuss administrative or policy-relevant topics?” was 
more difficult in 2009 than in 2005. In 2005 a municipality would score on this question if it explained 
its citizens on how to use forums, polls, or blogs (related to policy issues) and provided its citizens 
with feedback on the issues discussed. For instance, using a poll on policy topics and presenting the 
results of this poll would let a municipality score on this question in 2005. Yet, in 2009, scoring 
became more difficult, because an extra criterion was used. In this year municipalities also needed to 
inform its citizens on how it would use the public discussion in new policy making. Thus, along with 
presenting the results of this poll the municipality also needed to explain how these results would 
ultimately be integrated into new policy.  

Scoring patterns like the one in Table 3, question three, appear among many variables in the e-
government data set. It is not clear whether these type of patterns occur because municipalities have 
removed their e-government features or because ICTU has altered the scoring criteria. Still, changes 
in scoring criteria occur every year, so it is plausible that many of these patterns are actually artificial. 
To avoid this problem of changing scoring criteria I will assume that once a municipality has adopted 
a specific e-government feature, it will continue to use this feature in the future. In case a deviating 
pattern occurs like question three in Table 3, it will be treated as if the feature was found in each 
consecutive year after the first year of adoption. Because deviating scoring patterns occur in almost 
all survey question, it is not used as a selection criterion for choosing e-government variables.  

5.1.1.3 Observability 
Besides the availability of similar questions over the years, it is also important to consider the 
observability of e-government. The discussion on network relations (see chapter 4) has shown that 
the influence of network factors is most apparent on innovations that are observable for other 
municipalities in the network. I have argued that observability of e-government starts with the 
visibility of e-government features on websites. Therefore, to test the network hypotheses it is 
necessary to include variables that represent well-visible e-government features. For instance, the 
use of a personalized digital counter is more visible on a website than the use of a search engine 
based on a specific code standard. 

5.1.1.4 E-government stages and awareness  
At last, in order to test the hypothesis on stage models data from different e-government stages is 
needed. The municipality e-government model in chapter 3 defines four different stages, related to 
four different types of communication between municipality and citizen: One-way communication, 
non-personalized two-way communication, personalized two-way communication and two-way 
communication with citizen policy influence (e-democracy). In order to test the model, variables that 
represent e-government features from each stage need to be included in the analysis. Recall that the 
municipality e-government model contains three extra dimensions in addition to type of 
communication: technology, organization and financial investment. These three dimensions have 
been suggested to relate to the four stages. Yet, in selecting the variables for constructing the e-
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government variable, these dimensions were not taken into account. The model is based on the 
communication dimension and therefore variable selection is based on communication type. 

At last, another important criterion for selecting the variables has been general awareness of the e-
government feature. This is the least objective criterion, but still an important one. The variables that 
represent the e-government concepts represent e-government features that municipality 
administrators should be aware of. I have selected e-government features that are discussed in 
literature and journals. They are well-known and include no features that can be qualified as 
pioneering e-government. Awareness is not the same as observability. While observability concerns 
how the e-government feature is visible on the website, awareness concerns whether the e-
government feature is generally known among government administrators. 
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5.1.2 E-government concepts 
Based on the availability of questions over the years, the visibility of features on the municipality 
website, the complexity level of e-government features, and the general awareness of the e-
government features, 13 variables have been selected for building up four different e-government 
concepts. The e-government concepts represent different levels of e-government complexity and are 
based on the model in chapter 3. Each concept contains three or four e-government variables (see 
Table 4 below). 

Table 4 Four different e-government concepts 

Information provision  
(informational e-gov) 

Requests of permits and documents 
(request e-gov) 

Governance information system 
Does the municipality disclose a governance 
information system on their website? 

GBA abstract application* 
Is it possible to apply online for a GBA-
abstract? 

Online municipality land use plan 
Does the municipality publicize at least one valid 
municipal land use plan on their website? 

Parking permit application 
Is it possible to apply online for a parking 
permit? 

FAQ list 
Does the website contain a frequently asked 
questions (FAQ) list? 

Objection submission 
Is it possible to submit objections online? 

Personal service delivery 
(personal e-gov) 

E-democracy 
(e-democracy e-gov) 

Product and services status 
Does the website provide the possibility to track 
the status of product and service requests? 

Forum and discussion lists 
Does the municipality provide the possibility 
to discuss administrative or policy-relevant 
topics? 

Digital counter 
Does the website provide the possibility to make 
use of a personalized digital counter? 

Citizen initiatives 
Does the municipality provide information on 
how citizens can put topics on the agenda of 
the representative government body? 

Direct online payment 
Does the website provide the possibility to 
directly pay for requested products and services? 

Citizen panel 
Does the municipality have a citizen panel and 
do they provide information about it? 

 Communal initiative 
Does the municipality provide room on their 
website for communal initiatives? 

* GBA: municipal personal records database (Dutch acronym for: gemeentelijke basis administratie) 
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Recall that all variables have been dichotomized. Either a municipality uses a certain e-government 
feature or it does not. The same logic is used for the e-government concepts. Either a municipality 
scores on a concept, or it does not. A simple ruling has been applied to determine whether 
municipalities score on one of the four e-government concepts. A municipality that scores on at least 
one individual variable of the concept, scores on the concept itself as well. If the municipality does 
not score on one of the individual variables of the concept, it also does not score on the concept 
itself. 

The first concept, which I will call informational e-gov, relates to the first stage of e-government. The 
variables in this concept measure different types of information presented on the website. All 
variables represent e-government features based on one-way information provision from 
municipality to citizen. The second set of variables are used to measure the requests e-gov concept. 
They measure a more sophisticated form of e-government. Municipalities that score on this concept 
allow their citizens to apply online for permits and documents. The e-government concept relates to 
two-way communication between municipality and citizen. The third e-government concept, 
personal e-gov, also measures interaction between municipality and citizen, but this time the 
interaction is personalized. The website of municipalities scoring at this concept presents information 
particularly composed for individual citizens. Online payment is an example of such a personalized 
service. The last concept is called e-democracy e-gov. The variables defining this concept measure 
how citizens can influence the democratic process in their municipality. E-democracy e-gov measures 
municipality e-government activity at the last stage of the municipality e-government model. 

5.2  A non parameteric item response model: Mokken analysis 
The general assumption found in stage model literature is that e-government develops from lower, 
easier to attain stages, to higher, more complex and difficult reachable stages of e-government. Most 
models suggest that governments using e-government of higher stages, also use e-government of 
lower stages. In hypothesis 1 this has been described as linear progression over four different stages. 
These stages are found in the municipality e-government model (see chapter 3) and are as follows: 
information provision, requests of permits and documents, personal service delivery and e-
democracy. I will test the hypothesis by comparing the municipality e-government model with a 
Mokken scale. More precisely, I will test whether the four e-government concepts together conform 
to the criteria of a Mokken scale. If they do conform, this supports the use of stage models in 
describing e-government. To explain this I will first continue to discuss Item Response Theory which 
forms the basis of the Mokken scale model. 

5.2.1 Item Response Theory 
Item Response Theory (IRT) forms a framework for defining and assessing scales. Its basic idea is that 
the phenomenon to be measured on the scale is a latent construct which can only be measured 
indirectly (Meijer & Baneke, 2004). E-government is an example of a latent construct. The former 
chapter has explained how e-government was indirectly measured using the ICTU survey variables. 
The indirect measurements of the latent construct can be represented by items on a scale. In 
contrast to other theories and techniques, such as factor and reliability analyses, IRT takes into 
account the order of difficulty (or complexity) of the items on the scale (Van Schuur, 2003). In the 
case of e-government the four e-government concepts are the items that measure the overall e-
government adoption of municipalities. The most difficult item is e-democracy e-gov and the easiest 
item is informational e-gov. After the items are positioned on the scale, also subjects are positioned 
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on the scale. The subjects in this case are the municipalities. The position of the subjects on the scale 
depends on their item scorings. For example, a municipality that scores on informational e-gov, but 
not on the other e-government concepts will be positioned around the informational e-gov item on 
the scale. Positioning items and subjects on a scale like this is the basic idea of IRT based models. 
Several model variants are developed around the Item Response Theory.  

IRT can be divided into two broad branches: parametric IRT and non-parametric IRT. One of the most 
popular models based on parametric IRT is the Rash model (Van Schuur, 2003, p. 142). This model 
includes one item parameter and one subject parameter which can be estimated separately. Due to 
this independency of parameter estimation, the parametric Rash model (and other models based on 
parametric IRT ) is especially useful for comparing groups. It allows for testing different groups on the 
same scale. However, the drawback is that the amount of items on the scale needs to be relatively 
high. Van Schuur indicates to use at least 20 items (Van Schuur, 2003, p. 143).  

Non-parametric IRT is less frequently used than parametric IRT. It is based on investigating the 
covariance structure between items. Meijer and Baneke make a case for the use on non-parametric 
over parametric models (Meijer & Baneke, 2004). They argue that by using non-parametric models 
researchers stay closer to the data, which prevents them from jumping in to conclusions. (Meijer & 
Baneke, 2004, p. 364) The flexibility of non-parametric models also allows for better description of 
the (structure of the) data. And, because non-parametric IRT models do not include parameters that 
need to be estimated, it is possible to use data with a limited set of items and a relatively small 
amount of subjects (Van Schuur, 2003, p. 139; Meijer & Baneke, 2004, p. 360). For testing the e-
government stage model only four items, the four e-government concepts, are available. Due to this 
small amount of items a non-parametric IRT model will be used for testing the municipality e-
government model.  

5.2.2 Mokken model 
A popular non-parametric IRT model is the Mokken model of monotone homogeneity (MMH). With 
this model it is possible to investigate whether e-government development is linear. The MMH 
makes three fundamental assumptions (Van Schuur, 2003): 

1. Unidimensionality: The construct, as a measurable attribute of the items and subjects in the 
scale, has a single dimension. 

2. Monotonically non-decreasing: The probability of scoring on an item increases for subjects 
with higher values on the scale. 

3. Local independence: The probability of scoring on an item is determined by the subjects 
value on the scale, not by other aspects of the subject or the item. 

These three assumptions are in line with the (implicit) assumptions made in e-government stage 
models. E-government is regarded as a single (unidimensional) construct and municipalities progress 
in a linear (monotonically non-decreasing) fashion over e-government stages. The assumption of 
local independence is rather strict. Junker argues: “LI [local independence] never holds exactly in 
practice.” (Junker & Sijtsma, 2001, p. 213) The definition of the e-government concepts that are used 
as items in the model results in violating this assumption. Although the variables that build up the 
concepts are carefully selected, they introduce some arbitrariness. Obviously, municipalities might 
have specific reasons for adopting e-government that are not measured by these variables. In that 
case, there is local dependence on the items of the scale. In other words, the reason a municipality 
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does not score on an item may not indicate its actual scoring on the latent construct (e-government) 
but it indicates the influence of another external reason that is not included in the model. Although 
this assumption does not hold perfectly it remains valuable to use the Mokken model (Junker & 
Sijtsma, 2001).  

Sometimes a fourth condition, double monotonicity, is added to the assumptions of a Mokken scale. 
The second assumption, monotonically non-decreasing scoring probabilities, already asserts that the 
chance to score on a specific item should become higher for subjects that are higher on the scale. 
However, it does not guarantee that the chance of scoring will grow at the same pace for all items. If 
the chance to score on one item changes faster than the chance of scoring on a second item, it is 
possible that the order of item difficulties vary for subjects at different positions on the scale. The 
order of items is then dependent on the subject’s position on the scale. If the ordering of items is 
equal for all subject on the scale (independent of their position), then the scale is said to satisfy 
double monotonicity (Molenaar & Sijtsma, 2000). The two graphs below provide an example to 
explain the concept of double monotonicity. Figure 3 shows two hypothetical items of the Mokken 
scale. The chances of scoring depend on the stage a municipality has reached. The chance for a 
subject to score on the item increases at later e-government stages, but the order of item difficulties 
changes after stages 3. For this pair of items, the condition of double monotonicity is not met. Figure 
4 on the other hand shows an example in which the scoring chances of the items also increase, but 
without changing the relative order of item difficulties. In this case the condition of double 
monotonicity is met. 

 

 

Figure 3 Example of two items not satisfying double 
monotonicity condition 

 

Figure 4 Example of two items satisfying double 
monotonicity condition

The condition of double monotonicity is important for testing the municipality e-government model. 
It is expected that all municipalities progress over e-government stages in the same order, 
independent of the stage they have currently reached. The Mokken scales in chapter 6 will therefore 
be tested for double monotonicity.  

Mokken analysis is based on assessing the structure of covariances between items. The example 
below in table 5, adopted from Van Schuur (2003), explains the basics of a Mokken analysis. The 
input data for a Mokken analysis is a cross-table. The left cross table shows hypothetical data that 
needs to be analyzed. In this example 100 subjects have scored on two items, i and j. The cell values 
indicate how often a certain pattern has occurred. For example, the table shows that 18 subjects 
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have scored on both item i and j. The marginal scores in the last column and lowest row show that 
item i is the easier item, as more people score on this item than on item j. The second part of table 5 
shows the expected scoring distribution in case the data conforms to a perfect Mokken scale. In a 
perfect Mokken scale subjects that score on difficult items also score on easier items. Consequently, 
the cell representing i = 0 (not scoring on an easy item) and j= 1 (scoring on a difficult item) will be 
empty, because the scale model predicts this would never occur. The third part of the table shows 
what the subject scores would be in case of stochastic independence, given the marginal 
distributions of the empirical data. So, for example, in the first cell with i = 1 and j = 1, the amount of 
subjects falling into this cell would be calculated as (20*60)/100 =12.  

 Empirical distribution 
(hypothecial) 

Expected distribution in an 
ideal Mokken scale 

Expected distribution under 
the assumption of stochastic 
independence 

 i = 1 i = 0 Total i = 1 i = 0 Total i = 1 i = 0 Total 

j =1 18 2 20 20 0 20 12 8 20 

j =0 42 38 80 40 40 80 48 32 80 

Total 60 40 100 60 40 100 60 40 100 

Table 5 Item scoring distributions. Example adapted from Van Schuur (2003) 

With a Mokken analysis the three different distributions are compared in order to find out whether 
the data conforms to a scale. The analysis is based on model error calculations. A model error, or also 
called Guttman error, occurs when the amount of subjects in a cell does not match the expected 
distribution as predicted by the ideal Mokken scale. Both the empirical distribution and the 
stochastic distribution contain model errors. For example, the error in the cell with j=1 and i=0 in the 
empirical distribution is 2 – 0 = 2 ( The number of subjects in the empirical distribution minus the 
number of subjects in the Mokken scale distribution). The error for this cell in the stochastic 
distribution is 8 - 0 = 8. In this case the empirical data has less errors than the stochastic data. This 
single observation indicates that the empirical data is closer to a perfect scale than the stochastic 
data. However, the question is whether this is also the case for all other cells and whether it is a 
significant difference or not. 

 A complete Mokken analysis provides the answer. By calculating the homogeneity, or the so called 
Loevingers’ H of each cell (Hij) and the entire scale (H), one can assess how strong the items conform 
to a Mokken scale. The homogeneity for a single cell is calculated as Hij = 1− 
E(observed)/E(stochastically expected). For cell j=1 and i=0 this would be 1-(2-0)/(8-0) = 0,75 . The 
homogeneity of the entire scale is calculated in a similar way, but the total observed errors are used 
instead of the errors for a single cell. (Van Schuur, 2003). As a rule of thumb, scales are validated 
when H and all Hi are above 0,30. It is commonly accepted that strong scales should exceed an H 
value of 0,50. Moderate scales have H values between 0,40 and 0,50, and weak scales have values 
between 0,30 and 0,40 (Garson, 2008). The example shows that the Mokken analysis is based on 
simple calculations. However, the amount of calculations grows exponential when more than two 
items are included in the scale. Chapter 6 presents the results of the Mokken analysis performed 
with the statistical package Stata. 
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5.3 Municipality data 
The adoption hypotheses are tested using multiple regression analyses. In order to perform these 
regression analyses data on municipality characteristics and network relations is needed. This data is 
available through a thesis research by Bussing (2006). He assembled the data for his thesis research 
that investigated the innovation propensity of Dutch municipalities. The data consists of dozens of 
variables that represent municipality characteristics and municipality relations. Some variables 
describe factual data such as population density and municipality surface, while others represent 
social characteristics, measuring for instance a municipality’s risk behavior or cooperation with 
neighboring municipalities. Together with additional CBS data, this dataset is used for testing the 
earlier developed hypotheses on e-government adoption factors. In the following chapters I will 
present the independent variables that will be used in the regression analyses. 

5.3.1  Survey data 
The municipality data has been obtained using internet surveys. The survey was held with the 
municipality official who was responsible for safety innovations (safety was of specific interest in 
Bussing’s research (2006)). At the time the survey was held, the Netherlands had 467 municipalities 
of which 311 participated in the survey. This makes a rather high response rate of 66.6%. The 311 
municipalities are all municipalities from before the large municipal reorganizations in 2006. In that 
year some municipalities merged with other municipalities, leaving a total of 458 municipalities at 
present. The analyses in this thesis are based on municipalities that were not affected by the 2006 
reorganizations. 

5.3.2 Risk and investment culture 
The first category of factors that was discussed in the literature review is based on municipality 
characteristics. Risks and investment behavior were identified as factors that may influence e-
government adoption. The attitude towards risk and investments is measured by two variables.  

The municipality administrators were asked for the factors that slow down innovation in their 
municipality. Scores are based on a five-point scale ranging from strongly agree to strongly disagree. 
The first variable is called Too risky investments and is based on the response to the following 
statement: “Innovations are too risky for our municipality”. The second variable, Too high 
investments, is based on the statement: “Investments are too high for our municipality. “ Figure 3 and 
Figure 4 show the distribution of the values of both variables (1 stands for strongly disagree and 5 for 
strongly agree). 
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Figure 5 Frequency distribution of variable Investments 
too risky 

 

Figure 6 Frequency distribution of variable Investments 
too high 

Normal curves are added in the diagrams to show that the distribution of answers conforms to what 
is expected in these type of survey questions. The extreme answer categories are mentioned least 
and the categories in between are distributed fairly equal. The variables Too risky investments and 
Too high investments are proxies for risk and investment culture. I will use these variables later in this 
thesis to test hypothesis 2. 

5.3.3 Population number and address density
The population number and address density of a municipality are among the most often used 
variables in e-government literature. For testing hypothesis 3 I will use the variable population, which 
represents the total amount of inhabitants a municipality had in 2005. For testing hypothesis 4 I will 
use the variable address density, which is calculated by dividing the amount of addresses in a 
municipality by the municipal area. 

 

Figure 7 Frequency distribution of variable Population 

 

Figure 8 Frequency distribution of variable Address 
density 

The frequency distribution of Dutch municipality populations provides a distorted picture (see Figure 
7). There are only several cities that contain more than 200.000 inhabitants. Most of the 
municipalities belong to the category of 10.000 – 20.000 inhabitants. The address density shown in 
Figure 8 shows a comparable distribution. There are several outliers which represent high densely 
populated municipalities. The densest populated municipality is Amsterdam, the Dutch capital, with 
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almost 6.000 inhabitants per square kilometer. The least dense municipality in the Netherlands is 
Littenseradiel in the province of Friesland, with only 112 inhabitants per square kilometer. 

5.3.4 Financial resources 
Resource availability was also expected to play a significant role in the adoption decision of 
municipalities. I have shown that both financial resources and the availability of technical staff need 
to be considered. With respect to financial resources, especially slack resources are expected to 
make a difference. The variable Cash per capita is a proxy for a municipality’s amount of slack 
financial resource. It is defined as a municipality’s amount of liquid assets in 2005, divided by the 
population number in 2005. Figure 9 below shows that most municipalities have a few hundred 
euro’s of slack resources per capita. There are however also municipalities that do not posses any 
slack resources, but are in debt instead. The most remarkable municipality is Brielle with liquid assets 
worth € 9078,00 euro’s for each inhabitant (population of over 16.000). The variable cash per capita 
will be used to test hypothesis 5. 

 

Figure 9 Frequency distribution of variable Cash per Captia 

5.3.5 Technical resources 
The availability of technical staff is measured by two variables: lack of internal expertise and lack of 
external expertise. Both variables have been measured by posing the following statements to the 
survey respondents: A lack of internal/external expertise slows down the introduction of innovations. 
The respondents valued these statements on the five-point scale ranging from Strongly disagree 
(represented by 1) to Strongly agree (represented by 5). Figure 10 and Figure 11 show that most 
municipalities have more problems in attracting external resources than internal resources. Both 
variables will be used to test hypothesis 6. 
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Figure 10 Frequency distribution of variable Lack of 
external expertise 

 

Figure 11 Frequency distribution of variable Lack of 
internal expertise 

5.3.6 Confirmation of ideas 
Besides municipality characteristics, also network factors have been suggested to influence e-
government adoption. This category was least examined in literature and several hypotheses have 
been posed that are new to the e-government research field. 

Interactions with other municipalities were argued to influence e-government adoption. 
Municipalities interacting with other municipalities are among the first who hear about new 
innovations. Moreover, through discussing innovation with administrators from other municipalities, 
they find confirmation to adopt the innovation. The variable Confirmation of ideas measures how 
often a municipality interacts with other municipalities to search for confirmation of their own ideas. 
The five-point scale on which survey respondents could score ranges from never (1) to very often (5) 
and indicates how often the municipality searches for confirmation. Figure 10 below shows the 
frequency distribution of this variable. It will be used to test hypothesis 7. 

 

Figure 12 Frequency distribution of variable Confirmation of ideas 

5.3.7 Opinion leaders 
The presence of opinion leaders can influence the adoption of innovations. Opinion leaders are the 
authorities on a specific subject and their opinions are valued by others in the social network. I have 
argued that a municipality can take the role as opinion leader in e-government development. To test 
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this, first opinion leadership needs to be measured. I will use the variable Municipalities advice 
provided to measure opinion leadership. This variable measures how many different municipalities a 
municipality advices. Figure 11 below shows the frequency distribution. Most municipalities do not 
provide advice to other municipalities. The municipalities that provide advice are normally 
distributed. Some municipalities only advice two other municipalities, while others use their network 
to advice up to ten other municipalities. 

  

Figure 13 Frequency distribution of variable Municipality advice provided 

The more advice relations a municipality has, the more influence it asserts on its network. It is 
assumed that municipalities with a higher number of advice relations score higher on opinion 
leadership. I expect that municipalities scoring high on opinion leadership, will adopt e-government 
earlier. I will use the variable Municipalities advice provided to test hypothesis 8 and see if 
municipalities that score high on opinion leadership will adopt e-government earlier than 
municipalities that score low on opinion leadership.  

5.3.8 Partnerships 
Several studies have suggested a possible relation between municipality cooperation and e-
government development (Cotterill & King, 2007; Sorrentino & Ferro, 2008). In some countries 
municipalities engage in partnerships with a single aim to improve e-government for the individual 
municipalities. Dutch municipalities also cooperate on different levels with each other. However, 
there is no data available that specifically shows how much time or money a municipality invests in 
partnerships with the sole aim to develop e-government. Therefore, as a proxy for e-government 
partnerships I will use data that describes municipality investments in administrative cooperation. It 
is assumed that the more a municipality invests in administrative cooperation, the more it also 
invests in cooperation and partnerships specifically aimed at e-government development. 
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Figure 14 Frequency distribution of variable Expenses administrative cooperation ( x 1000 euro's) 

Figure 12 shows that most municipalities invest below 300,000 thousand euro’s in cooperation. Some 
large municipalities such as Amsterdam, Eindhoven and the Hague invest several millions in 
administrative cooperation. The variable expenses administrative cooperation will be used to test 
hypothesis 9. 

5.3.9 Business and research institute relations 
Based on the arguments of Granovetters’s theory of the strength of weak ties, it was suggested that 
a municipality’s relations with research institutes and business organizations will influence e-
government adoption. Research institutes and business organizations are parts of a municipality’s 
social network that contain new information.  

Bussing’s survey data (2006) includes information on how often a municipality cooperates with 
research institutes and business organizations. The interviewees had to rate the following 
statements: “How frequently does your municipality cooperate with scientific research institutes?” 
and “How frequently does your municipality cooperate with business organizations?”. The diagrams 
below show the distributions. 

 

Figure 15 Frequency distribution of variable 
Cooperation with business organizations 

 

Figure 16 Frequency distribution of variable 
Cooperation with research institutes 
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The answer categories range from 1 = never, to 5 = very frequently. The diagrams in Figure 13 and 
Figure 14 show that Dutch municipalities cooperate more often with business organizations then 
with research institutes. Hypothesis 10 and 11 will be tested using both cooperation variables. 

5.4 Independent variables 
The variables discussed in the sections above will be used in the regression analyses. These variables 
have different types of values. About half of the variables are quantitative variables based on interval 
scales, while the other half are ordinal variables. The quantitative variables such as population and 
cash per capita are correct for using in the regression analysis. The ordinal variables such as Business 
cooperation and Lack of external expertise have a drawback. The values assigned to these variables 
are based on a five-point scale. For instance, the variables business cooperation is measured on the 
following scale: 1=never, 2=rarely, 3=regularly, 4=often, 5= very often. When these scale values are 
used in a regression analysis it is implicitly assumed that the distance between two subsequent 
answer categories is equal. For instance, the difference between never and rarely is assumed equal 
to the difference between often and very often. Unfortunately, there is no easy way to test whether 
this assumption is reasonable or not. Still, I will use the ordinal variables in the analyses as there is no 
good alternative. The problem of using ordinal variables in regression analyses is well-known among 
social scientists and often an “equal distance” assumption is accepted as a reasonable approximation 
(Allison, 1999). 

Table 6 provides an overview of all independent variables and the (later explained) independent 
variable that will be used in the regression analyses. Note that for some variables there are more 
cases available than for other variables. This is due to different data sources (besides Bussing’s 
dataset also CBS data has been used) and to the fact that not all municipalities have answered all 
survey questions. 

The table indicates the different types of variables. The ordinal variables have scorings from 1 to 5 
(except the first variable in the table, which has a minimum scoring of 2). Most ordinal variables have 
mean values around 3, the middle value on the scoring scales. Only Cooperation with research 
institutes has a striking value of 1,90, which indicates that many municipalities do not cooperate with 
research institutes. The values of address density, population and cash per capita have skewed 
distributions. The mean values are much closer to the minimum values as there are several outliers 
with high values. This is also shown in the standard deviations. The standard deviation of Population 
is more than 57.000 while the mean population number is only as much as 35.000. Important to note 
is the mean value of e-government intensity. This variable has not been introduced yet, but it 
represents the dependent variable for the regression analyses. On a scale from 0 to 12, municipalities 
score on average a 6,42 on e-government intensity. I will discuss the meaning of this variable in 
section 5.5. 

Appendix C provides an overview of the bivariate correlations between the variables in Table 6. Some 
variables show various significant correlations with other variables. For example, the variable 
Cooperation with research institutes is significantly correlated to five other variables. Lack of external 
expertise, on the other hand, shows no significant correlation with other variables. Important to note 
is the significant and high correlation of Population and Address density. The Pearson correlation 
value is higher than 0,70 and is therefore prone to multicollinearity. I will test for multicollinearity 
between these variables in chapter 6.2. 
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Table 6 Descriptive statistics of dependent and independent variables used in regression analysis 

 N Minimum Maximum Mean Std. Deviation 

Investments are too risky for your 
municipality 

309 2 5 3,46 0,74 

Investments are too high for your 
municipality 

308 1 5 2,68 0,79 

Address density 467 112 5.992 900 690 

Population anno 2005 467 997 742.783 34.915 57.311 

Cash per capita 403 -1.019 9.078 141 567 

Lack of internal expertise slows down 
the introduction of innovations 

309 1 5 2,85 0,94 

Lack of external expertise slows down 
the introduction of innovations 

307 1 5 3,48 0,78 

Searching for confirmation of own 
ideas among other municipalities 

306 1 5 2,69 0,71 

Total number of municipalities to 
which advice was provided 

467 0 9 3,36 2,92 

Expenses on administrative 
cooperation 

403 -165 4.324 173 360 

Cooperation with business 305 1 5 2,82 0,81 

Cooperation with research institutes 304 1 5 1,90 0,61 

E-government intensity  
(dependent variable) 

434 0 12 6,42 2,51 

Valid N (list wise) 209     

 
5.5 E-government intensity 
The dependent variable in the regression analysis is based on the results of the Mokken analysis. The 
Mokken analysis results will be presented in the next chapter, but I will already anticipate on them 
now. The next chapter will show that e-government can be represented as a single latent construct, 
which I will call e-government intensity. The e-government intensity is a measure for how much e-
government a municipality has adopted. I will use the individual e-government variables presented in 
Table 4 to measure e-government intensity. The variable Forums and discussion lists is not used, as 
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this variable does not conform to a Mokken scale. The next chapter will explain into more detail why 
this variable is not suitable.  

The remaining 12 e-government variables are summed up to obtain an overall score. I have used the 
variable values from the year 2009. All variables are indicator variables that have either value 1 or 0. 
Consequently, e-government intensity ranges from 0 to 12. Figure 15 below shows the frequency 
distribution of e-government intensity. The frequency table is provided in Appendix B. 

 

Figure 17 Frequency distribution of e-government intensity 
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6 Results 
Chapter 5 has introduced the methodology and data thatare used for the e-government analyses in 
this chapter. The Mokken scale was first discussed and will be used for testing the municipality e-
government model. Thereafter I have discussed the municipality and network data that will be used 
in the regression analyses for identifying factors that explain e-government adoption. 

In this chapter I will discuss the results in the same order. First the analysis on stage models is 
presented. Both the e-government concepts and the individual e-government variables will be tested 
against the Mokken scale. Second, the adoption analyses will be presented. The earlier formulated 
hypotheses are tested using multiple regression.  

6.1 Stage models 
In the previous chapter I have discussed that a Mokken analysis is an appropriate method to test the 
adequateness of stage models. In this chapter I will test hypothesis 1, which states that municipality 
e-government progresses in a linear fashion over the following stages: information provision, 
requests of permits and documents, personal service delivery and e-democracy.  

The hypothesis will be tested using the municipality e-government model developed in chapter 3.4. 
This model has four different stages. Each municipality has either reached or not reached a specific 
stage. The four e-government concepts developed in the former chapter measure which stages a 
municipality has reached. Stage models assume that if a municipality has reached a later stage, it will 
have reached all earlier stages as well. In other words, stage models assume a linear development of 
e-government. If the four e-government concepts conform to a Mokken scale, support is found that 
municipalities indeed reach later stages only when they have reached all earlier stages. 

6.1.1 Mokken analysis on e-government concepts 
The four e-government concepts are used as items in a Mokken analysis to test whether they 
conform to a Mokken scale. The subjects of the analysis are the municipalities with their scoring 
patterns on the four e-government concepts. Because the e-government data is time-series data 
measured over six different years, also six scoring patterns are available for each municipality. 
Consider the example data in table 6 below. For each municipality there are six scoring patterns, but 
in some years the patterns remain similar. Indeed, when no changes in e-government have occurred 
the pattern remains equal. If all patterns are included in the analysis, the duplicate patterns will gain 
extra weight in the final result. However, this is undesirable. We are only interested in pattern 
changes, as these changes reflect a new step in e-government development. Therefore, only unique 
patterns are included in the Mokken analysis. In the example below only the grey shaded patterns 
would be analyzed. Even without using the duplicate patterns, the data contains some bias. Different 
patterns that stem from a single municipality are not independent. In fact, patterns from later years 
are dependent on the patterns from earlier years. This means that a municipality that provides more 
patterns has a higher impact on the analysis. Yet, the advantage of including patterns from multiple 
years, is that the variance of patterns grows. Both the patterns from early e-government adoption as 
well as patterns from later e-government adoption are included.  

Table 7 Example of scoring patterns for a single municipality 

 Informational 
e-gov 

Requests 
e-gov 

Personal 
e-gov 

e-Democracy 
e-gov 
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[municipality]2004 1 0 0 0 

[municipality]2005 1 0 0 0 

[municipality]2006 1 1 0 0 

[municipality]2007 1 1 0 0 

[municipality]2008 1 1 0 0 

[municipality]2009 1 1 1 0 

 

Table 8 shows the results obtained from the Mokken analysis executed in the statistical package 
Stata. The first column shows the items that are included in the analysis. In this case the items are 
the four e-government concepts. The second column indicates the number of observations on which 
the analysis is based. The number of observations represents the total amount of different patterns 
that are analyzed. In total 1185 patterns from 434 municipalities have been analyzed. The third 
column is an important one. It shows the easiness of an item, which ranges from 0 to 1. The values in 
this column indicate how easy or difficult an item is to score on. The easier the item, the more 
municipalities have scored on that item. The table shows that e-government from early stages is 
easier than e-government from later stages. The fourth and fifth column represent the model errors 
grouped per item. The observed Guttman errors are calculated with the empirical data and the 
expected Guttman errors are calculated with the stochastically expected data. Based on these errors 
the H-coefficient is calculated and printed in column six. Recall the rule of thumb among scholars 
that suggests that the H coefficient should be higher than 0,30 in order to accept the set of items as a 
Mokken scale (Van Schuur, 2003). In this case all item coefficients and the overall scale coefficient 
reach at least the level of 0,30. Therefore, these four concepts of e-government conform to a 
Mokken scale. The model H coefficient is 0,70 which indicates that the scale is strong.  

Item Observations Easiness 
P(Xj=1)  

Observed 
Guttman errors 

Expected 
Guttman 
errors 

Loevinger 
H 
coefficient 

Information e-gov 1185 0,94 12 98 0.88 

Request e-gov 1185 0,68 44 331 0.87 

Personal e-gov 1185 0,39 158  436 0,64 

e-democracy e-gov 1185 0,36 168 424 0.60 

Scale 1185  191 645 0.70 

Table 8 Mokken analysis with four e-government concepts 

Table 8 is sorted on easiness, the easiest items are listed first. The order of items is in line with the 
municipality e-government model. It is most difficult for municipalities to adopt e-democracy e-gov 
and easiest to adopt informational e-gov. The table shows that, in general, municipalities that score 
on later stages in the model will also score on the easier stages. 

6.1.2 Double monotonicity 
The Mokken scale in Table 8 shows that in general a municipality will adopt information e-gov first 
and e-democracy e-gov last. However, this does not necessarily mean that the portrayed order of 
items holds for each individual municipality, independent of its position on the scale. For example, it 
is possible that for municipalities currently positioned at stage 1 (information e-gov), stage 4 (e-
democracy e-gov) appears as the most difficult next step in e-government development while for 
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municipalities currently positioned at stage 2 (requests e-gov), stage 3 (personal e-gov) appears as 
the most difficult next step in e-government. I have discussed the importance of double 
monotonicity in chapter 5.2. 

If a pair of items does not satisfy the double monotonicity condition, this does not necessarily imply 
that double monotonicity does not hold for the model as a whole. In fact, sometimes violations of 
the double monotonicity conditions could be attributed to random error. The program MSP5 
(Mokken Scale Analysis 5) is used to test if deviations on the conditions for double monotonicity are 
significant. MSP5 includes a function called Check of non-intersection via restscore. This function 
calculates and compares the scoring chance on items for different subsets of subjects in the data. 
Based on the amount of violations, the function produces a critic value for each item in the scale. 
This critic value indicates the probability that an item meets the condition for double monotonicity. 

The Mokken scale in Table 8 satisfies the conditions of double monotonicity. In this case the MSP5 
function has found no violations. Therefore, no critic value has been produced. The order of the item 
difficulties does not change for municipalities on different positions on the scale. This finding 
supports the adequateness of the municipality e-government model. Indeed, the municipality e-
government model also assumes that the order of stages remains similar for municipalities on 
different stages in the model. In the following section I will evaluate the Mokken scale into more 
detail by analyzing the specific adoption patterns. 

6.1.3 Unexpected patterns 
The fourth column of Table 8 shows the number of Guttman errors that are revealed by the Mokken 
analysis. The calculation example in Table 5 (see Chapter 5) has shown that these errors refer to 
unexpected patterns. Table 8 shows that the data contains almost 200 Guttman errors, or 
unexpected patterns. It is valuable to analyze these deviating patterns. Are they randomly 
distributed? Or are there one or more unexpected patterns that stand out? 

Table 9 below shows all expected and unexpected patterns of e-government adoption. The first and 
second column specify how often a pattern occurs in the data. The other four columns contain the 
scorings on the four e-government concepts. The grey shaded patterns are the unexpected patterns. 
The municipality e-government model predicts that these patterns would not occur. The table shows 
that there are six unexpected adoption patterns. Five of these patterns are found less than 20 times 
and might be attributed to random error. However, one unexpected pattern occurs 128 times, that is 
11% of all patterns. It is the fifth pattern in Table 9. The pattern shows scorings on all e-government 
concepts, except on personal e-gov. This is unexpected, as the municipality e-government model 
suggests linear e-government development, where personal e-gov will be adopted before e-
democracy e-gov.  
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Table 9 Frequency distribution of adoption patterns 

Frequency Percentage Informational 
e-gov 

Requests  
e-gov 

Personal  
e-gov 

e-Democracy 
e-gov 

294 24,81 1 0 0 0 

276 23,29 1 1 1 1 

221 18,65 1 1 0 0 

169 14,26 1 1 1 0 

128 10,80 1 1 0 1 

59 4,98 0 0 0 0 

17 1,43 1 0 0 1 

8 0,68 0 1 0 0 

6 0,51 1 0 1 1 

5 0,42 1 0 1 0 

2 0,17 0 1 1 0 

 
6.1.4 Mokken analysis on e-government variables 

The municipality e-government model seems an appropriate model to describe e-government 
development. Still, there is one unexpected pattern that appears frequently in the data (see Table 9). 
It is therefore valuable to analyze the data on a more detailed level to gain extra insight in the 
adoption patterns. I will perform another Mokken analysis with the 13 individual e-government 
variables that were used to construct the four e-government concepts. The variables are listed in 
Table 4.  

Table 10 shows the results of the Mokken analysis with the individual variables. The number in the 
first column indicates the e-government concept to which a variable belongs (1 = informational e-
gov; 2= request e-gov; 3= personal e-gov; and 4 = e-democracy e-gov). Although 13 variables have 
been added to the analysis, only 12 variables are listed in the table. One variable, Forums and 
discussion lists, is excluded from the scale. The Stata program that executed the Mokken analysis has 
been set up to exclude variables with a Loevinger’s Hi coefficient below a certain threshold level. The 
variable Forums and discussion lists did not reach the threshold level of Hi = 0,40. The threshold level 
has been set to 0,40 to find at least a reasonably strong scale. The Hi threshold level could be 
lowered to include the Forums and discussion lists variable in the scale as well. For example, if a 
threshold level of Hi = 0,30 is applied, the variable would be positioned fifth on the scale with Hi = 
0,32, the lowest Hi of the scale. An Hi value of 0,32 is enough to conform to a Mokken scale, but it 
lowers the overall scale strength from H = 0,55 to H = 0,50.  
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Table 10 Mokken analysis with 12 e-government variables 

Stage E-government feature N Easiness Obs. errors Exp. errors Loevinger H 

1 Governance information system 1797 0,86 326 911 0,64 

1 FAQ list 1797 0,75 575 1447 0,60 

1 Online municipality land use plan 1797 0,53 1260 2309 0,45 

2 GBA abstract application 1797 0,49 890 2411 0,63 

2 Objection submission 1797 0,44 1303 2459 0,47 

2 Parking permit application 1797 0,35 1184 2404 0,51 

3 Direct online payment 1797 0,30 811 2288 0,65 

4 Citizen initiatives 1797 0,23 991 2024 0,51 

3 Product and services status 1797 0,16 721 1679 0,57 

4 Communal initiative 1797 0,15 766 1618 0,53 

3 Digital counter 1797 0,12 555 1368 0,59 

4 Citizen panel 1797 0,07 360 846 0,57 

 Total 1797  4871 10.883 0,55 

 

When the Forums and discussion lists variable is included in the Mokken scale (by lowering the Hi 
threshold value) it becomes an unexpected easy item. Municipalities seem to adopt this e-
government feature at the beginning of their e-government development. The reason may be that 
forums and discussion lists are technically easy to integrate on the municipality’s website. Stage 
models often assume that e-democracy is a technically complex form of e-government, but possibly 
this assumption does not hold for all forms of e-democracy. Discussion lists and forums are, in 
contrast to other e-democracy features such as citizen initiatives and electronic voting, not merely 
applicable on government websites. Forums are found on all kind of websites, which makes it a more 
or less standardized website feature. Perhaps forums and discussion lists are popular municipality 
website features, because they are easier and less costly to implement compared to other e-
democracy features.  

With the Forums and discussion lists excluded from the scale, the first seven variables are positioned 
on the scale as expected (see Table 10). The easiest items are the informational e-gov variables. The 
variable Governance information system is positioned at top. Almost all municipalities use this 
system on their website. Many government start their e-government development with this system. 
The three requests e-gov variables follow next. GBA abstract application is the first e-government 
feature from the second e-government stage that governments adopt. After the variables from the 
second stage there are two variables found on unexpected positions. These variables seem to have 
swapped positions. Citizen initiatives is found among the personal e-gov variables and Digital counter 
is among the e-democracy e-gov variables. The category number indicates that this is not in line with 
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our expectations. Yet, the Hi coefficient of 0,57 and 0,59 indicate that both variables are relevant 
items in the scale. The easiness of the variables is 0,23 for Citizen initiatives and 0,12 for Digital 
counter. Consequently, this result indicates that most municipalities start adopting and implementing 
e-democracy e-government, before personal e-government has been fully realized.  

The adoption of Digital counter and Citizen initiatives in reverse order appears to be the source of the 
frequently appearing unexpected pattern in the first Mokken scale (see Table 9). This result indicates 
that e-government development among municipalities is more sophisticated than what can be 
inferred from the municipality e-government model developed in chapter 3. 

6.1.5 Double monotonicity 
The Mokken scale based on the four e-government concepts satisfied the condition of double 
monotonicity. The present scale based on the 13 e-government variables has also been tested on 
double monotonicity. The result after using the MSP5 function to test for double monotonicity is this 
time less straightforward to conclude on. Table 5 below shows critic values and numbers of violation. 
The number of violations shows how often the relative position of an item changes on the Mokken 
scale. For example, whereas Online municipality land use plan is normally the third easiest item on 
the scale, there are three exceptions where this item is positioned higher or lower than the third 
position. In contrast, the item FAQ list contains no violations and is always, independent of a 
municipality’s position on the scale, positioned as the second easiest item on the scale.  

Table 11 Critical values to determine double monotonicity in the Mokken scale 

E-government feature Violations Critic value 

Governance information system 0  

FAQ list 0  

Online municipality land use plan 3 69 

GBA abstract application 5 66 

Objection submission 3 46 

Parking permit application 3 65 

Direct online payment 2 84* 

Citizen initiatives 3 44 

Product and services status 7 31 

Communal initiative 2 35 

Digital counter 0  

Citizen panel 0  
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The critic value is based on the number of violations and several other factors (see for the exact 
formula Molenaar and Sijtsma (2000, p. 74) ) Note that no critic values are calculated for items that 
do not violate the double monotonicity assumption. Unfortunately, the critic values cannot provide 
an unequivocally conclusion on whether the scale satisfies the double monotonicity condition or not. 
Yet, Molenaar and Sijtsma (2000, p. 74) argue that items with values below 40 contain violations that 
can be described to sampling variations; items between 40 and 80 may be included depending on “a 
further consideration of pros and cons”; and values above 80 indicate serious violations of the double 
monotonicity assumption. Table 11 shows that Direct online payment is likely to significantly violate 
the double monotonicity assumption. This means that the items do not conform to a perfect Mokken 
scale. Consequently, this Mokken analysis does not provide support for the municipality e-
government model. The next section investigates the individual adoption patterns to see if there are 
frequently occurring unexpected patterns. 

6.1.6 Unexpected patterns 
The Mokken scale in Table 10 is based on 12 items. This implies there is a potential of 212 = 4096 
different adoption patterns. Yet, only 314 different patterns occur in the data. Appendix D shows the 
50 most frequent appearing patterns. It appears that there are many unexpected patterns. Only 9 
from the 50 patterns show a perfect, expected adoption pattern. The other 41 patterns contain 
smaller or larger deviations. Most unexpected patterns have deviations between variables of the 
same e-government stage. For example, the most frequent occurring unexpected pattern (44 times) 
is the one where municipalities score on the variables governance information system and online 
municipality land use plan. According to this Mokken scale, the municipality should also have scored 
on the variable FAQ list (see Table 10). Yet, all three variables belong to the information provision 
stage of the municipality e-government model, which makes this unexpected pattern not a strange 
pattern.  

However, there are also unexpected patterns in which the “errors” do not occur between the 
variables of a single stage. For example, the twenty-second most occurring adoption pattern shows 
scorings on variables that belong to the first, second and fourth e-government stage (see Appendix 
D). There is no scoring on variables from the third e-government stage. In the 50 most frequent 
patterns, there are five unexpected patterns in which errors occur between variables of different 
stages. Remarkably, all five patterns have the same type of error. They score on the variables from 
the last e-government stage (e-democracy), but do not score on the variables from the third e-
government stage (personal service delivery). I will provide a possible explanation of this result 
further on. Firs however I will shortly discuss adoption times.  

6.1.7 Adoption time 
The Mokken analyses have provided insight in the adoption behavior of municipalities. Municipalities 
that adopt difficult items, often also adopt  easier items, although there are exceptions. In other 
words, municipalities that score on a difficult stage in the municipality e-government model, also 
tend to score on easier stages of the model. However, what do the analyses suggest about the 
linearity of adoption? Are easier stages also adopted earlier in time than more difficult stages? 

A Mokken analysis is traditionally performed on single pattern observations at one point in time. One 
pattern is available for each case in the data. In these type of Mokken analyses it is not possible to 
analyze the order of adoption of the items on the scale. However, the Mokken analyses in this thesis 
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are based on multiple patterns per case. Patterns of different years are used in the analyses. This 
implicates that the conclusions of the Mokken analyses holds for all years together. Thus, the 
Mokken analyses indicate that for each year the municipalities that score on a specific e-government 
stage score on preceding easier e-government stages as well. This in itself does not yet suggest a 
linear adoption of e-government. Yet, in the analysis I have also assumed that municipalities that 
once scored on a stage will keep scoring on that stage. In other words, it is assumed impossible that 
municipalities disinvest in e-government. Taking account of this assumption, it becomes clear that 
the conclusions of the Mokken analyses also imply that the easier stages are generally adopted 
earlier in time than the later stages.  

Besides the order of adoption, it is also valuable to investigate the moment of adoption. 
Unfortunately, the Mokken analysis does not provide information on the exact time of adoption. Yet, 
the ICTU data has been measured over different years and it is known in which year a municipality 
first adopts an e-government feature. It is therefore possible to determine the average adoption time 
for each feature (Table 11)  

Table 12 Average adoption time of e-government features 

Stage E-government feature Mean adoption time Percentage adopted 

1 Governance information system 2003, October 0,95 

1 FAQ list 2004, June 0,78 

1 Online municipality land use plan 2005, May  0,87 

2 GBA abstract application 2005, November 0,79 

2 Objection submission 2005, August 0,68 

2 Parking permit application 2006, January 0,57 

3 Direct online payment 2006, November 0,34 

4 Citizen initiatives 2007, April 0,29 

3 Product and services status 2006, July 0,66 

4 Communal initiative 2007, April 0,54 

3 Digital counter 2007, January 0,17 

4 Citizen panel 2007, April 0,36 

 

Although the table presents rather straightforward calculations of mean values, the interpretation of 
the number is less intuitive than might be expected. It is important to note that the mean values are 
calculated based on municipalities that have already adopted. The last column shows the percentage 
of municipalities that have adopted the e-government feature. Especially e-government features 
from later e-government stages still need to be adopted by a large amount of municipalities. This 
implies that these mean values will change significantly as more municipalities will adopt this feature.  
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Table 11 is sorted on the easiness of the individual e-government features (see also Table 10). Yet, 
the mean adoption times do not correspond in ascending order with easiness. It appears that the 
features Citizen initiatives and Digital counter have unexpected adoption times. While the Mokken 
analysis indicates that Citizens initiatives is generally adopted before Digital counter, Table 11 
indicates that Digital counter has an earlier average adoption time than Citizens initiatives. Although 
this might sound counterintuitive, there is a simple explanation for this. See Figure 16 for a 
hypothetical example. The vertical axis represents e-government features sorted on easiness. Two 
municipalities adopt these e-government features in different years. Municipality 1 is a fast adopter 
of e-government and has adopted the most difficult feature in the year 2008. Municipality 2 is 
somewhat slower and has not yet adopted the most difficult e-democracy feature. Both 
municipalities conform to the municipality e-government stage model by adopting all easier features 
before more difficult features. After calculating the mean adoption time of the e-democracy feature 
and the personal e-gov feature, it appears that the e-democracy e-gov feature has been adopted 
earlier than the personal e-gov feature. The adoption time of the e-democracy feature by 
municipality 2 is unknown and is therefore not taken into account in calculating the mean value. 
Therefore, the personal e-gov feature has a mean adoption time of mid 2008 and the e-democracy e-
gov feature has a mean adoption time of begin 2008.  

 

Figure 18 Adoption time and easiness do not necessarily correspond to each other 

This example shows that average adoption times can be misleading data. Especially the mean values 
of difficult e-government features are unrepresentative of the actual average adoption time. The e-
democracy e-government features have only been adopted by one third or the municipalities. When 
the other two third of the municipalities adopts these features, the mean values will significantly 
change. 

6.1.8 Municipality e-government model validation 
The Mokken analyses are performed to test our first hypothesis: Municipality e-government 
progresses in a linear fashion over the following stages: information provision, requests of permits 
and documents, personal service delivery and e-democracy. 

2004 2005 2006 2007 2008 2009

E-government adopton time

Municipality 1

Municipality 2

E-democracy e-gov feature

Personal e-gov feature 

Request e-gov  feature

Informational e-gov feature 
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The Mokken analysis has been performed with data over different years. The advantage is that 
additional cases could be used, the disadvantage is that the data is not entirely  independent 
anymore. This infringes the local independence assumption of the Mokken scale. Therefore, the 
Mokken scales are probably stronger than they would be with completely independent data. This 
means that the H coefficients are difficult to interpret. Thus, although these coefficients indicate that 
the Mokken scales are rather strong, it should be noted that this is partly due to the type of data that 
has been used. Nevertheless, the order of items in the scale represents the order of item adoptions 
and conclusions can be drawn from these results. 

The first Mokken analysis in which the four e-government concepts are used as items on the scale 
does not reject the hypothesis. In general, municipalities that score on difficult items also score on 
easier items. The test for double monotonicity has shown that the order of items remains the same, 
independent of the position that a municipality has on the model. However, the second Mokken 
analysis has shown that some individual e-government features have unexpected easiness scores 
that do not correspond to the municipality e-government model. It appears that some e-democracy 
e-government features are structurally earlier adopted than some personal service delivery e-
government. Moreover, one item did not pass the test of double monotonicity. The position of the 
item depends on the position of the municipality. This is not in line with the assumption of linear 
adoption that stage models make. This finding indicates that the municipality model defined in 
chapter 3.4 might have some shortcomings. 

A remarkable result of the Mokken analysis based on the individual e-government features was the 
exclusion of the forums and discussion lists variable. It t is possible that the variable is not a good 
indicator of e-democracy. This is the easiest way to explain its strange behavior in the Mokken 
analysis, but not likely to be the best explanation. Forums and discussion lists provide a platform for 
citizens to communicate their thoughts on policy proposals, neighborhood problems and other 
subjects. This way the gap between citizen and government gets closer and involvement in policy 
discussions becomes easier. Therefore, in my opinion, forums and discussion lists are an obvious 
form of e-democracy.  

There is a more plausible explanation for the exclusion of the e-government feature. It has been 
argued before that type of communication is the most common dimension in literature on which to 
define e-government stages. Therefore, the stages of the municipality e-government model in 
chapter 3.4 are defined based on type of communication. Also, the position of the individual e-
government features has been examined along the communication dimension. However, there are 
other useful dimensions that are sometimes used in literature. The most promising alternatives for 
type of communication have been included in the model and are: technological complexity, financial 
investments and organizational investments (see also chapter 3.4). Perhaps the order of e-
government features in the Mokken scale can be explained by one of these other dimensions. 

Earlier in this chapter I have already pointed out that the forums and discussion lists variable is, in 
contrast to other e-democracy variables, a technically easy e-government feature to implement. 
When included in the scale, the variable appears as an easy item, adopted by many municipalities. 
The other variables with unexpected positions on the Mokken scale are citizen initiatives, which 
scores lower than expected and digital counter, which scores higher than expected. If both these 
variables are examined along a technical dimension, their positions are less remarkable. Creating a 
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personalized digital counter for individual citizens (digital counter) involves more and more complex 
technology investments then providing information on how citizens can put topics on the 
municipality’s policy agenda (citizen initiatives). 

The question then raises which dimension is appropriate to use in a stage model? A communication 
dimension, a technology dimension or even another dimension? It is important to note that the 
order of e-government features will remain similar, independent of the dimension that is chosen. To 
be exact, the easiness of the items on the scale will not change by changing the dimension of the 
model. The dimension in the model serves as the theoretical basis to interpret the positions of the 
items. The unexpected positions and exclusion of three of the thirteen e-government variables 
indicate that there is more than just communication type that explains the item positions. The 
technology dimension  and possible other dimensions should be considered as well.  

6.2 Regression Results 
The literature review in chapter 4 has identified several factors that are supposed to influence e-
government adoption. These factors were categorized into municipality characteristics and network 
related factors. The two categories of factors have led to 10 hypotheses that will be tested in this 
chapter through regression analysis. 

6.2.1 Regression results 
This section presents the results of the multiple regression analyses. Three different models are 
shown to explain a municipality’s e-government intensity. Table 8 shows the three models and the 
standardized beta-coefficients that indicate a variable’s influence. Model 1 is based on municipality 
characteristics. Two cultural variables, risk behavior and investment behavior, were expected to have 
a positive influence on e-government intensity. The variables measure a municipalities culture with 
regard to taking risks and making investments. Municipalities that easily invest and are willing to take 
risks where expected to adopt e-government faster. The variables measures whether municipalities 
experience taking risks and making investments as barriers for e-government adoption. 
Consequently, a negative relation with e-government intensity is expected. The variable Too high 
investments has the expected negative sign. Yet, the variable is insignificant and the beta coefficient 
of -0,01 is very small. The beta coefficient of the variable Too risky investments has an unexpected 
positive sign, but is also not significant.  

Model 1 also incorporates the other municipality characteristics. Both Population size and address 
density have fairly high beta coefficients, respectively 0,31 and 0,13. Appendix C shows that the 
correlation between these variables is 0,74. This indicates there might be a problem of 
multicollinearity. The variance inflation factor (VIF) provides the best test to check whether 
multicollinearity is actually present. The VIF of address density = 2,7 and the VIF of population = 3,0. 
Both VIF’s are below 5 which indicates there is no risk of multicollinearity. Therefore, both variables 
are included in Model 1. The influence of address density is rather high and significant. For a one 
standard deviation increase in address density, the e-government intensity raises with 0,31 points. 
Converted to real numbers, this means that for an increase in address density of 900 inhabitants per 
square kilometer, the e-government intensity raises with exactly one point (on a scale from 0 to 12). 
The population variable has a standardized beta coefficient of 0,13. In real numbers this means that 
an population increase of just above 200.000 people leads to an increase of one point on the e-
government intensity scale. However, the population variable has an alpha value of 0,16 and is 
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therefore not significant. The other factors, cash per capita and internal and external expertise, have 
low and insignificant betas. They seem to have no influence on e-government intensity. 

The second model aims to identify the influence of network related factors. The largest influence 
comes from the variable expenses on administrative cooperation. An increase in expenses of 
€500.000 lead to a one unit increase on the e-government intensity scale. This suggest that 
hypothesis 9 can be confirmed. Administrative cooperation is a proxy for the intensity and amount of 
municipality partnerships. Thus, investing in strong partnerships can lead to earlier e-government 
adoption. Two other variables, confirmation of ideas and cooperation with research institutes, have 
counterintuitive beta values. They seem to be invaluable for explaining e-government adoption. 
Further, cooperation with business organizations has the expected positive influence on e-
government intensity, but the value is not found to be significant. At last, advice provided, used to 
measure opinion leadership, has a positive influence, but the value is not significant either. It remains 
therefore unclear whether municipality opinion leaders influence e-government adoption. 

Model 3 includes the variables of both factor categories. Address density remains important as a 
predictor of e-government intensity. The variable is significant at the 1%-level. In this model also 
population is significant. Both the standardized beta of address density and population are somewhat 
higher than in the first model. The network variable expenses on administrative cooperation in model 
2 is not positive anymore in model 3. Instead, the variable now shows a negative association with e-
government intensity. In both models the variable is significant. 

The correlation matrix in Appendix C shows that the correlation of population and expenses on 
administrative cooperation is rather high (0,67). Yet, after inspecting the VIF values, there is no 
indication that multicollinearity is present. The change of sign may be attributed to a mediating 
function of administrative cooperation. It is possible that population or address density do not only 
have direct effects on e-government intensity, but also indirect effects via expenses on administrative 
cooperation. Indeed, it is likely that larger municipalities invest more in cooperation than smaller 
municipalities. This would imply that the positive effect of administrative cooperation in model 2 can 
be attributed to the indirect effects of population and address density. Model 3 then shows the real 
effect of cooperation, without the influence of population and address density. With this possible 
explanation, it is to be concluded that administrative cooperation does not lead to higher e-
government intensity. Instead, it even lowers e-government intensity which indicates support against 
hypothesis 9. 

The remaining variables in model 3 do not show any important changes compared to the first two 
models. Lack of internal expertise remains rather stable with a relative large beta of 0,06. Yet, the 
beta coefficient remains insignificant. The variables that measure cooperation with business and 
research institutes are both positive but still insignificant. 

 Model 1  Model 2 Model 3 
Municipality characteristics    

too Risky Investments 0,01  -0,01 

too High investments -0,01  -0,02 

address density 0,31**  0,40** 

population 0,13  0,20* 
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cash per capita -0,06  -0,04 

lack of internal expertise 0,06  0,06 

lack of external expertise 0,00  -0,00 

Network factors    

confirmation of ideas  -0,04 -0,05 

advice provided  0,03 -0,01 

expenses adm. Coop.  0,25** -0,22** 

cooperation business  0,07 0,02 

cooperation research institutes  0,00 0,03 

n 246 241 209 

R2 (adjusted) 0,17 0,06 0,16 

Table 13 Regression models for e-government intensity, standardized beta coefficients  
* = significant at 0,10 level 
** = significant at 0,05 level 

The three regression models clearly indicate that there are three variables, address density, 
population and expenses on administrative cooperation that dominate e-government intensity. 

Larger municipalities with more inhabitants and higher address densities are more likely to adopt e-
government. This supports hypothesis 3 and 4, which suggested the positive influence of address 
density and population on e-government adoption. Former research has suggested that this positive 
relation can be explained by government capacity or constituency demand. Government capacity 
includes financial and technical resources. These resources have been specifically included as 
independent variables in the first and third regression model, but are not found to be significant. 
Accordingly, there is no support that government capacity is an actual indicator for e-government 
intensity. No variables have been included in the regression model to measure constituency demand 
(external pressure from citizens and business). This leaves the option open that constituency demand 
is an actual driver behind e-government adoption. 

The negative relation between the expenses on administrative cooperation and e-govintensity are 
unanticipated. Administrative cooperation was used as a proxy for partnerships and close 
cooperation. Municipalities that cooperate are expected to form fertile grounds of innovation and 
share the costs of initiating new (e-government) projects. However, the regression analyses have 
found no indication for this. The relation between administrative cooperation and e-gov intensity is 
significantly negative. Hypothesis 9 should therefore be rejected. Most likely the assumption that 
cooperation leads to innovation does not hold for Dutch municipalities. Cooperation seems to slow 
down e-government innovation instead of accelerating it.  
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7 Conclusions 
This thesis has considered two e-government topics. In this chapter I will conclude the research on 
both topics. Moreover, I will answer the two research question that were posed in the introduction 
chapter. First, I will present the conclusions on the e-government development subject in which 
stage models have been the primary interest. Second, I will conclude on the e-government adoption 
subject and discuss the related multiple regression outcomes. For both subjects I will also point out 
the opportunities for further research. 

7.1 Stage models 
The first topic of this thesis has concerned investigating the adequateness of e-government stage 
models. A comprehensive overview of current e-government literature has identified a variety of 
models that have been used in different types of research. Most of these models lack an empirical 
basis or theoretic foundation and their adequateness in describing e-government is therefore 
uncertain. In this thesis I have developed a municipality e-government model, which is based on the 
most popular models in literature, but specifically aimed at describing municipality e-government 
development. This model has been empirically tested with Dutch municipality e-government data 
from different years, using Mokken analysis and Mokken scales. The use of data from multiple years 
infringed the local independence assumption of a Mokken scale. This has resulted in Mokken scales 
that appeared stronger than they would be based on independent data. This infringement does not 
prevent making conclusions on the adequateness of stage models.  

According to what stage models assume there is an overall trend of linearity in e-government 
development. Municipalities start adopting e-government from early stages and progress to more 
complex stages over time. However, the Mokken analyses also suggested that at later stages the 
trend becomes less stable. In the municipality e-government model and in most other e-government 
models, the latest, most complex stage is e-democracy. Yet, the results of the second Mokken 
analysis suggests that municipalities start with e-democracy adoption before they have adopted the 
e-government features of earlier stages. Most remarkable, the e-democracy feature Forums and 
discussion lists was among the first e-government features that municipalities adopt. The feature was 
adopted much earlier than predicted by the municipality e-government model. Two other e-
government features were also adopted earlier than expected by the model: Digital counter and 
citizen initiatives. Additionally, contrasting the assumption of stage models, one e-government 
feature appeared to violate the double monotonicity assumption. It’s position on the scale depends 
on the municipality’s position on the scale. This is an indication that the municipality e-government 
model in its present form does not correctly describe how e-government develops. 

The early adoption of some e-government features can be explained through analyzing the stage 
definitions. The four stages in the model, information provision, requests of permits and documents, 
personal service delivery and e-democracy, are defined based on their differences in communication 
type between government and citizen. The type of communication is the dimension along which the 
adoption moment of e-government features are analyzed. Indeed, based on type of communication, 
it has been concluded that the three variables are adopted earlier than expected. However, it has 
been argued that other dimensions besides communication type can be useful as well. Technological 
complexity seems to be a valuable dimension in addition to communication type. In fact, the 
unexpected positions of the three variables mentioned before have logical and expected positions 
when they are measured along a technology dimension. 
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The results of the Mokken analyses indicate that communication type is probably not the only 
dimension that is useful to integrate in a stage model. Technology and possibly other dimensions are 
important as well. In other words, more than one dimension affects the adoption of a specific e-
government feature and therefore the development of e-government is also based on more than one 
dimension. This is an important finding that affects the status of current e-government stage models. 
Most models in literature should be interpreted with caution, because the stages of most models are 
not defined based on clear dimensions. Type of communication and technology are mentioned most 
often. However, many models often implicitly assume that both dimensions fully correlate with each 
other. In other words, when level of communication type changes, level of technology changes as 
well. The results of this thesis make clear that this is not the case. A single communication dimension, 
or a single technology dimension is not enough to describe e-government development. 

Based on the Mokken results and its implications it is possible to answer the first research question. 
The research question was: Do stage models provide an adequate representation of actual e-
government development among Dutch municipalities? I conclude that stages models can be useful 
to provide an adequate representation of e-government development. E-government development 
is linear between stages and stage models can be useful to describe this. However, the current 
models as they appear in the literature are inaccurately defined and prone to misinterpretation. 
Additional models that rely on multiple dimensions are necessary to accurately describe e-
government development. 

 

7.1.1 Further research on stage models 
The literature review has revealed several possible e-government dimensions, such as 
communication type, technological complexity, organizational form and financial investments for 
defining stages. Currently there is no research that indicates which dimension is the real predictor of 
e-government development. This thesis suggest that communication type and technological 
complexity are among the most important ones. However, it is too early to decide the relative 
importance of each dimension. The results of this thesis are based on the analyses on 13 different e-
government features. Communication type and technological complexity together seem to be 
sufficient to explain in which order the e-government features are adopted by municipalities. Still, 
there are numerous other e-government features which’s adoption may rely on other dimensions. 
Therefore, in defining new stage models, e-government research should concentrate on analyzing 
the importance of the different dimensions of e-government features. This is an important step for 
designing more adequate stage models.  

Nevertheless, the e-government research domain is still in it nascence and there are also interesting 
alternatives to study e-government development besides stage models. A promising technique that 
provides additional insight in e-government development is event history analysis. This is a subject 
that has not had attention yet in the e-government research domain. In contrast to a Mokken 
analysis, event history analysis explicitly takes into account the time of adoption. This type of analysis 
allows to produce life tables, survival functions and density functions. Based on these tables and 
functions it is possible to calculate the time periods between the adoption of two e-government 
features. Also the expected time of adoption for a specific feature can be estimated. Event history 
analysis is therefore useful to make informed predictions of how fast e-government will develop. 
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These predictions can be valuable information for policy makers. Unfortunately, the ICTU data 
appeared to be too limited to perform an event history analysis. To make a valuable analysis, 
adoption data of at least 15 or more subsequent years is desirable. ICTU started their surveys in 
2001. Too my knowledge there is no Dutch dataset available that contains information on e-
government adoption from before 2001. This is regrettable, as it would be valuable to see how the 
earliest forms of e-government developed itself since the mid 90’s. Fortunately, ICTU produces 
annual surveys these days. In several years, when more data becomes available at ICTU, event 
history analysis should definitely be used to study e-government development on a more detailed 
level. 

7.2 Factors that explain e-government adoption 
The second e-government subject considered in this thesis is concerned with e-government 
adoption. The related research question was: How can the adoption of e-government in Dutch 
municipalities be explained?  

Two categories of adoption factors have been identified: municipality characteristics and network 
factors. The factors from both categories were suggested to influence e-government intensity. The 
multiple regression analyses have shown that at least three factors, address density, population and 
expenses on administrative cooperation play an essential role in explaining e-government intensity. 
Because address density is strongly related with population size, it can be concluded that it is larger 
municipalities rather than smaller municipalities who generally score higher on e-government 
intensity. This result has been found in other researches as well. Yet, the underlying reason for the 
significant influence of municipality size remains unclear. The multiple regression analyses have 
shown that the relation of municipality size and e-government intensity is not explained by 
government capacity factors such as technical expertise and financial resources. Government 
capacity factors were included in the regressions models, but showed no relation with e-government 
intensity. The other suggestion found in literature was that larger municipalities adopt e-government 
faster, because constituency demand is higher in these municipalities. This proposition has not been 
tested in the regression models, as no data on constituency demand was available. Therefore, finding 
the underlying reason for the positive relation between municipality size and e-government intensity 
remains a topic for further research. 

The negative relation between expenses on administrative cooperation and e-gov intensity was 
unanticipated. The theory that cooperation and partnerships between municipalities leads to 
accelerated e-government adoption seems to run aground. In contrast to the studies by Coterell and 
King (2007) and Sorrentino and Ferro (2008), which suggested that cooperation could be fruitful for 
e-government development, the regression results of this study indicate the opposite. When 
population and address density are included in the model, expenses on administration has a negative 
effect on e-government intensity. Perhaps there are other theories that can explain the relation 
between these variables. These theories might argue that cooperation leads to delays in innovative 
behavior, because cooperation asks for mutual agreement which takes time to achieve. In other 
words, innovation that stems from cooperation between municipalities takes more time to be 
realized than innovation that comes from a single municipality. It is interesting to see if new research 
reproduces the same outcome. 
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No strong evidence has been found for the influence of other municipality characteristics or network 
factors. This may indicate that these factors do not play a significant role in explaining e-government 
adoption. However, the results do not imply that there does not exist an explanatory relation. 
Indeed, other research has shown the significance of the other municipality characteristics. It is 
plausible that some variables used in the analysis do not adequately represent the real factors of 
interest. For instance, slack resources has been measured by dividing liquid assets by population. This 
produces only a rough indicator of slack financial resources. It could be more accurately defined by 
investigating individual items on the municipalities financial balance.  

The network factors in this study have also not been identified as important indicators for e-
government adoption. However, these factors are indirectly measured and lack important network 
information. For example, the variable confirmation of ideas has measured how often a municipality 
interacts with other municipalities to discuss policy intentions, but not with which municipalities 
these interactions took place or how intense the policy discussions were. This lack of information 
prevents more detailed network analyses.  

7.2.1 Further research on e-government adoption 
Further research should concentrate on gathering more detailed network data. The effects of 
network factors should be analyzed by using direct measurements of the structure of the social 
network. With data of the social network relations between municipalities it becomes possible to 
test the influence of network characteristics on e-gov intensity. 

It also needs to be studied why larger municipalities are frontrunners in adopting e-government. 
There must be underlying reasons that are related to municipality size. A municipality’s size on itself 
does not explain early adoption. I have argued that constituency demand is a possible option for 
explaining the influence of municipality size. Further research should concentrate on this factor. 
Additionally, it is likely that population, address density and expenses on administrative cooperation 
are not the only factors that determine e-government adoption. They explain some part of why 
municipalities adopt e-government, but not everything. Therefore, it remains useful to search for 
additional factors.  

Another promising subject of further research is the influence of structural equivalence on e-
government adoption. Burt (1987) has pointed out the potential competitive and therefore 
innovative behavior between two individuals who are on similar positions in the network. It is 
possible that municipalities who are on similar positions in the network are affected by each other’s 
e-government behavior. Even without close cooperation or interaction with each other, they might 
make adoption decisions based on decisions that their structurally equivalent peer has made. 
Detailed network data also makes it possible to investigate the relation of social capital and e-gov 
intensity. The concept of social capital, first introduced by Coleman (1988), refers to the value that a 
social network can provide for an individual or organization. This value can be found in the quality 
and amount of relationships. New research should test the hypothesis that municipalities with higher 
social capital are more innovative and will adopt e-government faster.  

This thesis has indicated the potential influences of network factors on e-government adoption. New 
research with directly measured network factors should advance this topic and investigate the real 
influence of social network characteristics on e-government adoption. 
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Appendix A - Variables used to create e-government concepts 
Note that the questions have been formulated in the original Dutch language in order to see the 
exact differences in formulations between different years. 

Variable Year Question  

Governance information system 2005-2009 Ontsluit de overheidsorganisatie op haar website een 
bestuursinformatiesysteem? 

 2004 Geeft de website systematische raadsinformatie weer? 

Online municipality land use 
plan 

2004-2009 Publiceert de overheidsorganisatie op haar website tenminste één 
geldend bestemmingsplan? 

FAQ list 2004-2009 Bevat de website een lijst met veelgestelde vragen (FAQ's)? 

GBA abstract application 2005-2009 Aanvragen GBA-uittreksel 

Parking permit application 2005-2009 Aanvraag parkeervergunning  

Objection submission 2005-2009 Aanvraag kwijtschelding belastingen en heffingen. 

Product and services status 2005-2009 Bevat de website van de overheidsorganisatie een mogelijkheid om 
online de status van een product-/ dienstaanvraag te volgen? 

Digital counter 2005-2009 Biedt de website van de overheidsorganisatie de mogelijkheid van een 
gepersonaliseerd digitaal loket (‘mijn loket’)? 

Direct online payment 2005-2009 Bevat de website van de overheidsorganisatie een mogelijkheid om 
rechtstreeks een aangevraagde / verstrekte dienst / product te betalen? 

Forum and discussion lists 2007-2009 Biedt de overheidsorganisatie op haar website de mogelijkheid om te 
discussiëren over bestuurlijke of beleidsrelevante thema's? (forum, 
discussielijst) 

 2006 Heeft de website de mogelijkheid om online te discussiëren over 
bepaalde bestuurlijke of beleidsrelevante thema's? (forum, discussielijst) 

 2005 Toont de website de werking van een instrument voor interactieve 
beleidsvorming (forum, chat, poll, enquête of weblog), dat betrekking 
heeft op een bestuurlijk of beleidsrelevant thema, en met minimaal 
(belofte van) terugkoppeling van resultaten? (niet bij ministeries) 

 2004 Bevat de website de mogelijkheid om actief te discussiëren over één of 
meerdere lokaal of nationaal belangrijke bestuurlijke zaken? 

Citizen initiatives 2007-2009 Biedt de overheidsorganisatie op haar website informatie over de wijze 
waarop burgers een onderwerp op de agenda van het 
vertegenwoordigend orgaan kunnen krijgen (burgerinitiatief)? 

Citizen panel 2007-2009 Heeft de overheidsorganisatie een burgerpanel én biedt ze daar 
informatie over aan? 

Communal initiative 2007-2009 Biedt de overheidsorganisatie op haar website ruimte voor 
maatschappelijke initiatieven? 
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Appendix B - Frequency table of e-government intensity 
Frequency table of e-government intensity  

e-gov intensity Frequency Percent 

0 1 0,2 

1 3 0,6 

2 22 4,2 

3 36 6,9 

4 33 6,4 

5 62 11,9 

6 73 14,1 

7 66 12,7 

8 48 9,2 

9 33 6,4 

10 30 5,8 

11 17 3,3 

12 10 1,9 

Total 434 83,6 

Missing 85 16,4 

Total 519 100,0 
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Appendix C - Correlations matrix of independent variables 
 

The table below shows Pearson correlations (2-tailed) between independent variables. 

   1 2 3 4 5 6 7 8 9 10 11 12 
1 Investments are too risky 

for your municipality 
1                       
                        
                       

2 Investments are too high 
for your municipality 

,319** 1                     
,000                       
                      

3 Lack of internal expertise 
slows down the 
introduction of 
innovations 

,134* ,221** 1                   
,019 ,000                     
                     

4 Lack of external 
expertise slows down 
the introduction of 
innovations 

,176** ,110 ,366** 1                 
,002 ,055 ,000                   
                    

5 Total number of 
municipalities to which 
advice was provided 

,056 -,028 ,032 ,003 1               
,328 ,630 ,571 ,962                 
                   

6 Searching for 
confirmation of own 
ideas among other 
municpalities 

,060 ,075 -,007 ,010 ,020 1             
,294 ,192 ,909 ,863 ,728               
                  

7 Address density ,085 ,160** ,165** ,021 ,008 ,038 1           
,136 ,005 ,004 ,716 ,859 ,511             
                 

8 Population anno 2005 ,107 ,154** ,129* ,036 ,054 ,028 ,740** 1         
,061 ,007 ,024 ,531 ,245 ,620 ,000           
                

9 Cash per capita ,050 -,062 ,037 ,096 ,004 ,036 -,037 ,000 1       
,419 ,312 ,551 ,118 ,942 ,564 ,466 ,995         
               

10 Expenses administrative 
cooperation (in 1000 
euros) 

,000 ,106 ,077 ,059 ,006 ,023 ,604** ,674** ,044 1     
,998 ,082 ,204 ,336 ,911 ,706 ,000 ,000 ,417       
              

11 Cooperations with 
business organizations 

,017 ,034 ,083 ,072 ,059 ,045 ,109 ,129* ,014 ,022 1   
,766 ,552 ,147 ,214 ,306 ,431 ,057 ,025 ,816 ,720     
             

12 Cooperation with 
research institutes 

,081 ,065 ,053 ,058 ,109 ,117* ,234** ,239** ,033 ,158** ,285** 1 
,161 ,258 ,363 ,315 ,058 ,043 ,000 ,000 ,596 ,010 ,000   
             **. Correlation is significant at the 0,01 level (2-tailed) 

 *. Correlation is significant at the 0,05 level (2-tailed) 
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Appendix D - 50 most frequently occurring patterns 
The table below shows the 50 most frequently occurring patterns in the Mokken analysis based on 
12 individual e-government variables. The second table shows in which order the scorings are 
presented in the first column of the first table. Note that Digital counter and Citizen initiatives are 
ordered as they appear on the Mokken scale (they have unexpected positions on the Mokken scale). 
Patterns in bold indicate patterns with errors. Grey shaded cells indicate patterns that have errors 
between variables of two or more e-government concepts. 

Patterns Frequency Percentage 

111 000 000 000 45 4,46 

101 000 000 000 44 4,36 

000 000 000 000 26 2,58 

111 111 111 111 22 2,18 

111 111 101 000 21 2,08 

110 000 000 000 20 1,98 

111 111 001 000 19 1,88 

111 111 111 000 19 1,88 

111 010 000 000 18 1,78 

101 010 000 000 16 1,59 

111 111 000 000 15 1,49 

001 000 000 000 14 1,39 

111 111 001 100 14 1,39 

111 100 000 000 13 1,29 

111 111 111 100 12 1,19 

101 100 000 000 11 1,09 

111 111 001 101 10 0,99 

111 111 111 101 10 0,99 

111 101 000 000 9 0,89 

111 110 001 100 9 0,89 

111 110 001 001 9 0,89 

111 110 000 100 9 0,89 

111 111 001 111 9 0,89 

101 110 000 000 8 0,79 

111 101 001 000 8 0,79 

111 101 001 100 8 0,79 

111 110 000 000 8 0,79 

111 111 001 001 8 0,79 

010 000 000 000 7 0,69 

101 111 001 000 7 0,69 

101 111 001 100 7 0,69 

111 001 000 000 7 0,69 

111 011 000 000 7 0,69 
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111 101 001 101 7 0,69 

111 110 101 100 7 0,69 

111 111 011 101 7 0,69 

011 000 000 000 6 0,59 

101 111 000 000 6 0,59 

110 010 000 000 6 0,59 

111 010 000 100 6 0,59 

111 100 001 000 6 0,59 

111 100 000 100 6 0,59 

111 100 001 100 6 0,59 

111 110 001 101 6 0,59 

111 110 001 000 6 0,59 

100 011 000 000 5 0,50 

101 100 001 000 5 0,50 

101 111 000 101 5 0,50 

101 111 111 000 5 0,50 

111 000 000 100 5 0,50 

 

Position in pattern Category description 

1 1 Governance information system 

2 1 FAQ list 

3 1 Online municipality land use plan 

4 2 GBA abstract application 

5 2 Objection submission 

6 2 Parking permit application 

7 3 Direct online payment 

8 4 Citizen initiatives 

9 3 Product and services status 

10 4 Communal initiative 

11 3 Digital counter 

12 4 Citizen panel 

 

 

 


	Preface
	Summary
	Contents
	1. Introduction
	New Public Management
	E-government research domain
	How does e-government develop?
	What factors explain e-government adoption?

	Research objectives
	Research focus
	Research question about e-government development
	Research question about e-government adoption

	Structure of the report

	2. Background
	Definitions
	E-government versus e-governance
	E-government definition

	E-government at different levels of government
	E-government performance
	E-democracy

	3. E-government development
	Stage models
	Stage models reviewed
	Stage model shortcomings
	Stage model validation

	4. E-government adoption
	Adoption factors - Municipality characteristics
	Risk and investment culture
	Population size and population density
	Resource availability

	Adoption factors - Network relations
	Diffusion
	Interactions with other municipalities
	Opinion leaders
	Partnerships
	Business and research institute relations


	Methodology and data
	E-government data
	Selection of e-government variables
	Data availability
	Deviating scoring patterns
	Observability
	E-government stages and awareness

	E-government concepts

	A non parameteric item response model: Mokken analysis
	Item Response Theory
	Mokken model

	Municipality data
	Survey data
	Risk and investment culture
	Population number and address density
	Financial resources
	Technical resources
	Confirmation of ideas
	Opinion leaders
	Partnerships
	Business and research institute relations

	Independent variables
	E-government intensity

	Results
	Stage models
	Mokken analysis on e-government concepts
	Double monotonicity
	Unexpected patterns
	Mokken analysis on e-government variables
	Double monotonicity
	Unexpected patterns
	Adoption time
	Municipality e-government model validation

	Regression Results
	Regression results


	7. Conclusions
	Stage models
	Further research on stage models

	Factors that explain e-government adoption
	Further research on e-government adoption


	References
	List of figures and tables
	Appendix A - Variables used to create e-government concepts
	Appendix B - Frequency table of e-government intensity
	Appendix C - Correlations matrix of independent variables
	Appendix D - 50 most frequently occurring patterns

