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Abstract. The fundamental changes, occurring in modern societies through the
digitalization, are also changing the way citizens interact with their governments.
With more than 70% of citizens using the internet to retrieve information,
websites become a crucial touchpoint for the public’s interaction with
administrations. The design and quality of these websites and services offered
through them may have a considerable impact on the user’s willingness to further
engage with public administrations online. This article sets out to evaluate the
German state capitals’ websites with regard to their e-government maturity. We
use a maturity evaluation scheme that considers five aspects of e-government:
information, communication, transaction, integration, and participation. The
results indicate that there is a substantial variety in the websites’ maturity,
horizontally as well as vertically. All cities perform well in furnishing
information and make use of various communication channels. Transactional
services, however, are less developed across all analyzed cities.
Keywords: e-government, maturity, citizen, website
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Introduction

Digitalization, though influencing humanity for decades now, is still a buzzword and
object of interest in many societal areas. The tremendous effect of the digitalization has
also changed the way governments and administrations work, function and interact with
their stakeholders. Understood as the “government's use of ICT [information and
communication technologies], particularly Web-based Internet applications, to enhance
the access to and delivery of government information and service to citizens, business
partners, employees, and other agencies and entities” [1, p. 718], electronic government
(e-government) has created large bodies of research on diverse aspects of the
digitalization of public administrations and governments.
One major topic for researchers is to assess the maturity and quality of e-government
in different contexts and from different perspectives. The main objective of these
studies is to measure the development of e-government, compare e-government
projects across contexts and to show gaps and areas for improvement [e.g. 2–4].
Knowledge from this line of research can help explaining how stakeholders can be
integrated into political processes [e.g. 5] and, ultimately, raise adoption rates of eMultikonferenz Wirtschaftsinformatik 2018,
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government services [e.g. 3]. Especially in Germany, approaching e-government
diffusion from a maturity perspective might be helpful as adoption rates of egovernment by citizens are generally rather low, varying between 41% and 45% over
the years [6] .
E-Government can be described as a moving target, something that is in constant
development and largely influenced by (changing) politics and even more by policies
[e.g. 7, 8]. Therefore, a constant need for measurement arises as well as for small-scale
evaluations that do not focus on average values for a nation but that consider and
compare smaller entities within each country, e.g. at the state or even the city-level, to
come to a more comprehensive understanding of maturity levels.
Against this background, the study at hand sets out to assess and compare the egovernment maturity of the websites of the 16 state capitals in Germany. We put
forward the research question: How well do the state capitals’ websites perform in
terms of e-government maturity?
To answer the research question, we use the ‘criteria model for quantifying the
maturity of e-government’ as proposed by [5]. This model is based on the works by [9]
and [10] and consists of five sections that together make up e-government maturity.
While most maturity or development models assume that e-government evolves in
stages, the model by [5] comes from the thought that each section can develop on its
own and at different paces. The five sections are: information dissemination (I),
communication (II), transaction (III), integration (IV), and participation (V). Because
this model covers the most important aspects of e-government and is decidedly
developed in the context of city websites, we chose this approach as basis for our study.
The remainder of the paper is structured as follows: The next section sheds light on
prior research on e-government maturity and the different emphases chosen. Chapter 3
introduces the model and the applied method. After that, in chapter 4, the results are
presented and discussed in chapter 5. We conclude with implications for practice and
research and a general outlook.

2

Research Background: E-Government Maturity

Although e-government comprises far more elements than websites, the latter can be
considered as the most important touch point for citizens. 77% of the German internet
users search for information online. Additionally, most e-government services for
citizens are provided over the internet. Thus, websites become a crucial point for the
success of e-government projects as they presumably are the first touchpoint for those
willing to use e-government. If information cannot be accessed with reasonable effort
and in an acceptable amount of time, if provided information is not helpful or correct,
or if core services cannot be reached, citizens will not adopt e-government. Factors like
usability, trust, service or website quality are essential for the successful adoption of egovernment [e.g. 1, 11, 12] . The design, structure and content of a website is therefore
also important for the overall success of e-government projects.
In this regard, maturity of e-government “may be defined as the extent to which a
government has established an online presence […]” [13, p. 416]. To determine this
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rather unspecific extent, e-government stage models have been developed that expatiate
these varying degrees of maturity, commonly ranging from presenting information
online to offering interactional services that integrate several functions [e.g. 14]. While
these models offer evaluations on a rather high and generic level, critics have pointed
out some weaknesses of these models, especially regarding the stepwise evolution these
models suggest. Lately, scholars propose to view the different stages of e-government
as evolving simultaneously and as equal in importance [e.g. 15].
Whereas these contributions are more conceptual, another set of studies focuses on
the user-perspective, mostly applying surveys [e.g. 16] to estimate the usability or other
quality aspects of e-government services, especially of websites. Overlapping with
other research fields like adoption research, the studies focus on how e-government is
perceived and on the stakeholders’ needs or evaluations of the technology [e.g. 17, 18].
Tools to evaluate websites ‘objectively’ and without relying on perceptions have
been proposed to a lesser degree although they offer several advantages: Quality
measures are less tied to personal evaluations that may depend on uncontrollable
heuristics. They rather provide a description of the current state and show areas for
improvement, based on what has commonly been denominated as making up a
qualitative and mature website. In contrast, opinion-based approaches like surveys
leave room for personal interpretation and the degree to which a certain criterion is
evaluated as being fulfilled may depend on experiences with the internet,
administrations or e-government or may even depend on criteria that are unrelated to
the technology in question. While surveys are to some degree context-sensitive, the
chosen approach in this study, based on rather objective measures, is comparable across
contexts.

3

Method

In this study we focus on the 16 state capitals’ websites in Germany as these cities
commonly have more inhabitants (and thus more potential users) and also more
resources. Therefore, we assume that these websites should have a rather high quality,
high accessibility of information relevant for citizens and that they also provide
transactional services.
Starting point of this investigation is the maturity model proposed by [5] that is not
only an instrument detached from personal experiences but also focuses on cities. The
authors develop a model of e-government that does not contain stages but five different
pillars that equally make up e-government, namely information dissemination,
communication, transaction, interoperability, and participation [5]. The evaluation of
websites is based on these pillars and consists of analyzing the website’s e-government
maturity, usability and handling of boundary documents. As discussed earlier, usability
aspects are out of scope of this study, wherefore only the proposed maturity instrument
was applied. The authors developed several criteria for each segment of e-government
and divided a total of 500 achievable points (high maturity) on the segments and criteria
(c.f. Table 1) [5].
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Table 1. E-Government Maturity Model, adapted from Fietkiewicz et al. 2017 (p. 82)
Pillar

Information
(I)

Communication
(II)

Transaction
(III)
Integration
(IV)

Participation
(V)

Maturity aspects

Availability of press releases, basic
information, information on healthcare,
politics and on services/information for
various user-groups/availability of forms,
applications for smartphones, push services,
information in English and the languages of
the three most important immigrant
groups/accessibility via smartphones
Use of social media/making appointments
online/*single government service telephone
number/contacting via e-mail/leaving
feedback or complaints
Forms can be filled out online/taxes, fees or
penalties can be payed online/library services
are online/availability of a personal portal
Availability of an entry homepage/*links to
or integration of agencies at the same
level/*links to or integration of agencies at
other levels
Availability of online questionnaires, forums
or platforms/possibility to participate in
community meetings online, *to launch
petitions or referendums online

Points
per
criterion
8,3

Total
points
100

20

100

16,6

100

33,3

100

25

100

To analyze the state capitals’ websites, we changed three aspects in the original
maturity model (marked with * in Table 1): Instead of asking the administrations
themselves to report on vertical and horizontal integration (interoperability), we used
the definitions by [5] to operationalize integration as links to or integration of agencies
at other hierarchy levels (vertical integration) as well as links to or integration of
agencies within the city level (horizontal integration). This way, we are able to take the
user’s view, solely focusing on the outer perspective on administrations, while at the
same time keeping the measurement as objective as possible. Additionally, we excluded
the question of whether e-mails are answered. Both aspects are highly dependent on the
administration’s willingness share information (interoperability) and on who and which
department respectively is contacted (e-mailing). Requests for information on certain
topics may not be answered immediately, because of politics, other responses may take
longer due to the department’s work load. Instead of this measure, we focused on the
so called single government service telephone number (“Behördennummer”), a number
similar to emergency calls that leads the caller to a call center that either immediately
answers the questions and gives basic information on services, e.g. which documents
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are needed, or puts the caller through to the respective department. It can be assumed
that calling this number may lead to faster results than e-mailing. Finally, we also
excluded online voting as an evaluation criterion as currently it is not possible to vote
online or electronically in Germany. Instead, we evaluated the possibilities to launch
petitions or a referendum.
We analyzed the state capitals’ websites using the adapted Table 1 by [5], denoting
zero points (criterion not full-filled) or full amount of points (criterion full-filled). For
each city, the total amount of points and the points for each category were calculated
as indicated in Table 2. The analysis of the criteria always started from the entry page
of each city and was conducted in September 2017.

4

Results

Analyzing the German state city’s websites shows that the German capital Berlin
offers its citizens the most mature website, while Erfurt, capital of the central German
state Thuringia, brings up the rear. With a difference of more than 100 points between
the two (min=306.5, max=416.5, SD=31.47), the differences between the websites’
maturity are in general considerable. It is noteworthy that none of the websites reaches
the total of 500 points, which leaves room for improvement for all analyzed websites.
As can be seen from Table 2, mostly all websites perform very well in
communication and integration, with a mean of 91.25 and 97.91 points, respectively
(see Table 3). 12 cities out of 16 offer their citizens different communication channels
like social media, contact through the single government service telephone number, and
contacting via e-mail. Also, most websites provide forms to leave feedback or
complaints and offer systems to make appointments online. Those cities with less than
100 points in this category do not offer contact to the administration through the
nationwide service telephone number or do not integrate feedback options.
Additionally, Erfurt does not use social media to communicate with its citizens.
Integration (IV) is the second pillar where all cities, except Schwerin, score very
high, but this result should not be overrated. By taking the citizens’ perspective on the
websites’ maturity, we set the demands for this pillar quite low, only evaluating whether
offers of other agencies were integrated or at least linked to. The results do not say
anything about interoperability.
Regarding the other three pillars, some aspects stand out. First, it seems that each of
the sections is developed in parallel rather than successively as is assumed by most egovernment stage models [e.g. 14]. Although most models regard information
dissemination as the most basic e-government service, the analyzed websites still can
improve. Most of the websites with 91.7 points do not provide their websites in the
languages of the three most important immigrant groups. Other cities do also not
provide information for different user groups. Instead, contents of their websites are
rather structured according to different situations in life or broader categories like
tourism, economy, businesses and citizens.
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Table 2. Evaluation of the website maturity
City (state)
I
II
III
IV
V
Total
Berlin (Berlin)
91.7
100
49.8 100
75 416.5
Stuttgart (Baden-Württemberg)
91.7
100
66.4 100
50 408.1
Magdeburg (Saxony-Anhalt)
91.7
100
33.2 100
75 399.9
Dresden (Saxony)
100
100
33.2 100
50 383.2
Wiesbaden (Hessen)
91.7
80
33.2 100
75 379.9
Bremen (Bremen)
64.3
100
49.8 100
50 364.1
Düsseldorf (North Rhine-Westphalia)
75.1
100
33.2 100
50 358.3
Munich (Bavaria)
83.4
100
49.8 100
25 358.2
Hamburg (Hamburg)
83.4
100
49.8 100
25 358.2
Schwerin (Mecklenburg-Vorpommern)
74.7
100
66.4 66,6 50 357.7
Potsdam (Brandenburg)
83.4
100
16.6 100
50 350.0
Kiel (Schleswig-Holstein)
83.4
100
33.2 100
25 341.6
Saarbrucken (Saarland)
83.4
100
49.9 100
0
333.2
Mainz (Rhineland-Palatinate)
91.7
80
49.8 100
0
321.5
Hannover (Lower Saxony)
100
60
33.4 100
25 318.4
Erfurt (Thuringia)
91.7
40
49.8 100
25 306.5
I=Information; II=Communication; III=Transaction; IV=Integration; V=Participation

The worst performing city website in this section is the website of Bremen. Bremen as
well as Hamburg are city states. Their city government is closely tied to or is the state
government at the same time, respectively. Therefore, information especially on the
government and administration is not fully listed on the city’s website.
Table 3. Descriptive Statistics
Measure

I

II

III

IV

V

Total

SD
Min

9.14
64.3

17.28
40

12.95
16.6

8.08
66.6

23.18
0

31.47
306.5

Max

100

100

66.4

100

75

416.5

Median
87.55
100
49.8
100
50
358.2
Mean
86.33
91.25
4359
97.91
40.63
358.36
I=Information; II=Communication; III=Transaction; IV=Integration; V=Participation

Second, the section with the most backlog seems to be transaction (III). Here, only one
city offers at least four out of six transactional services (Schwerin; filling out forms
online, paying fees online (partially), services for libraries, personalized portal). This
result is especially important for the citizens’ perspective. Repeatedly, researchers have
claimed that citizens expect their administrations to provide them with electronic
services [19] and that they are presumably the user group getting the most benefits out
of e-government [e.g. 20]. Providing services beyond informing the citizenry can
therefore be considered as critical for the success of e-government initiatives [14]. Still,
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this pillar offers most room for improvement across all city websites, which could be
one explanation for why a lot of citizens in Germany still hesitate to use the online
channel and rather prefer (or are forced) to go to the office.
Third, the participation section catches one’s eye as it is the pillar with the most
variation (SD=23.18) and lowest mean (=40.63). While Berlin, Wiesbaden, capital of
the middle German state Hessen, and Magdeburg, capital of the eastern state SaxonyAnhalt, perform very well with 75 out of 100 points, seven websites offer no or very
few possibilities to participate electronically. Most websites (4 out of 16) offer online
questionnaires, but only very few and very infrequently. Those cities with more than
25 points additionally offer platforms or online forums to engage in discussions on city
politics and to start initiatives. Few cities also provide the opportunity to launch
petitions online or provide interactive portals on participation opportunities.
[5], on whose article this analysis is based, also measured the maturity of Berlin and
Munich wherefore a comparison of these two cities and analyses seems appropriate.
While Berlin and Munich both range in the middle when compared with other world
cities [c.f. 5], Berlin is top-performing when compared to German cities, while Munich
is still in the middle. Although we slightly changed the original evaluation scheme, the
scores can be compared and it appears that both Berlin and Munich have improved
considerably from 310.8 to 416.5 points and from 278.8 to 358.2 points, respectively.
Most of the increase in points is due to the improved provision of communication
channels. Although we used the availability of the single government telephone number
as a measure for communication maturity instead of responses to e-mails, the scores are
still comparable and show that both cities have improved the ways citizens can contact
the administrations. With regard to the transaction pillar, Munich doubled the scores
while Berlin only slightly improved the provision of transactional services. Even
though Munich improved in this section, the city’s website still only gets roughly half
of the available points. While practically no changes can be observed with regard to the
integration of services, it is very interesting to see that while Berlin improved eparticipation for citizens from formerly 40 points to 75 points, Munich even impairs the
score from 50 points to 25 points. Again, although we exchanged one criterion, the
scores can be compared and it is surprising that Munich provides less ways to
participate in politics than before.

5

Discussion

This article started by asking how well the state capitals’ websites perform with regard
to e-government maturity. The analysis reveals that there is considerable variance
between the cities and also between each of the sections. In the following, the results
are discussed in the light of prior research on e-government from the citizens’
perspective.
The most obvious result from the analysis is the variation of the cities’ performance
(vertical). German citizens do not receive the same service level – depending on their
residence and their administrations’ ability or willingness to provide fully functional eservices. Although Germany has been rated among the leading countries in e-
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government development by the United Nations [21], this trend does not account for
the complete country. Instead, the provision of e-government seems to depend on local
or regional circumstances, such as financial resources, political volition and legal
constraints.
Variation also occurs with regard to the cities’ performance on a horizontal level.
Measured by the scores for each section, the cities’ focus still lies more on the provision
of information than on the delivery of transactional services (c.f. Table 2). Especially
with regard to section IV (integration), it becomes clear that the websites mostly link
to other websites instead of integrating different services. Also, even though most cities
achieve high scores in the communication section, it remains unclear how the respective
channels are used by governments as well as by citizens. In fact, current research
indicates that both parties do not fully exploit the potential of social media for example.
While citizens are, inter alia, unaware of the governments’ social media use [22],
governments still use the actually interactive channel to simply disseminate information
[23]. Eventually, this leads to only 19% of German citizens actually using social media
to get in touch with public administrations [24]. Similarly, it can be assumed that the
potential of electronic participation is currently not fully exhausted. 7 out of 16 state
capitals do not offer any or only very few possibilities to engage in politics online and
even of those cities offering more ways for e-participation, only 3 offer at least three of
the required services. Again, this situation is reflected in the actual usage rates of such
services – only 22% of the German citizens know about e-participation tools and 10%
use them [24].
As already mentioned, the analysis reveals substantial potential for development
with regard to transactional services. A core service for citizens is tax filing. 38% of
the German citizens use electronic tax filing, 57% intend to do so in the (near) future
[24]. Taking this service as an indicator for the citizens’ willingness to use egovernment services, it can be assumed that citizens actually want to engage with public
administrations over the internet but cannot do so due to a lack of services as the website
analysis indicates. To give an example, 46% of the citizens would like to pay their
penalties online [24], but the analysis revealed that only four cities offers this payment
option to their citizens and only for selected services – one city only offers online
payment for one single service. Similarly, 71% of the citizens would like to prepare
forms online or electronically for their administrative issues, but only 61% are aware
of this opportunity and again fewer citizens actually use this option (41%) [24] –
although forms are available on every analyzed website. Besides the lack of supply,
citizens are perhaps unaware of the various options the cities’ administrations currently
offer or they need more information and help to find the right forms for their specific
matters. What becomes evident, though, is a discrepancy between what citizens expect
from and assume about administrations’ online services and what the latter in turn
actually offer. This incongruity is not only a matter of unfulfilled citizens’ expectations,
but also a matter of unawareness about e-government services.
Finally, the comparison of the performance of Munich and Berlin between the study
at hand and the one by [5] shows improvements in some areas, but it also shows that
this development is rather slow as the data of the latter study is from 2012. Five years
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later, the situation in both cities has changed but not to the extent one would expect
with regard to the general technological developments of the last five years.
Overall, the analysis reveals considerable potential to improve e-government
maturity of the German state capitals’ websites, even though many of the websites
perform very well in some of the analyzed sections. Yet, another aspect surfaces
through this analysis, when contrasting the results with current user studies. It is not
only the lack of supply (supply-side perspective) that could explain low adoption rates
of e-government in Germany. It is also the citizens’ unawareness or inaccurate
expectancies about the administrations’ online presence that leads them to the on-site
office rather than to the virtual offices (demand-side perspective). A rationale seems to
underlie this situation that prevails on both sides: The administration or government,
respectively, is more viewed as service provider (active) and the citizen more as a user
(passive). Therefore, provision of information and one-way communication still seems
to be the focus of administrations’ efforts in developing e-government. At the same
time, scholars have recognized that the public can take more than this role when
engaging with administrations and becoming more of a partner: “[...T]he provision and
the broader pursuit of public ends supposedly occur mostly through networks of private
and nonprofit entities, members of the public and governments in a phenomenon that
has become known as ‘governance’ […] As a result, across many or most public
services and programs, effective production and delivery require partnering with the
public. The effectiveness of most regulations, as one example, depends in part on the
cooperation of the regulated […]” [25, p. 788]. Taking the perspective that the public
can take different roles and also different roles at the same time, not only requires public
administrations to re-think the way they want to develop e-government. It also requires
the citizens to re-think their (active) role in shaping this development. While the
analysis reveals that at least administrations from their part are on the right track to
achieve this goal, it also shows that still a lot has to be done.

6

Conclusion and Outlook

This study set out to answer the question how well German state capitals’ website
perform with regard to e-government maturity. The analysis of the 16 cities’ websites
revealed that in some aspects the websites are already quite mature (provision of
information, communication, integration). Yet, with regard to the provision of
transactional services and ways to participate electronically a backlog has been
identified.
From a researcher’s point of view, the analysis raises issues that have to be tackled
in the future. So far, scholars have been eager to understand under which premises egovernment is developed and to understand how e-government is used by its
stakeholders. Less attention has been payed to approaches incorporating both
perspectives and highlighting discrepancies between expectations, needs and
constraints on both sides. The need for such integrative approaches is highlighted when
the results of the maturity analysis are contrasted with current user surveys: As pointed
out earlier, some e-services already exist but are not used, while some e-services do not
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exist but are desired by citizens. To understand what keeps citizens from using certain
e-government services is therefore of great importance. In the same way, a deeper
understanding of the public’s role within public administrations could help fostering
sustainable e-government development.
From a practitioner’s point of view, the analysis foremost reveals areas for
improvement of e-government provision in the state capitals but presumably also in
other cities. Taking the maturity evaluation scheme is an easily applicable tool to
evaluate any city website with regard to e-government maturity. Moreover, the results
could be taken as a reason to reflect the role citizens have in the administration and to
re-think ways of administration-citizen interaction to come to a more transparent,
accountable and citizen- (or user-) centered administration that makes the most out of
the opportunities the digitalization offers.
The results and the respective analysis are, however, limited in their validity. First,
we considered the 16 state capitals. Among them are three city states that reduce, due
to their special administrative structure, the comparability among the evaluated cities.
Additionally, all cities differ with regard to their size for why the comparisons should
be treated with caution. Second, the adjusted maturity evaluation scheme used in this
study, focuses on the outer perspective on the website and does, for example, not
include issues like interoperability or collaboration between different agencies at the
same or at other hierarchy levels. Aspects like these should be considered in future
research. Third, we encountered the definition of a threshold to be crucial for the
evaluation of e-government maturity. For the information pillar, all cities received full
points if the website was available in English, although the information density of these
translated websites varied from offering only touristic information to providing services
for foreign citizens. A differentiation regarding quantity is therefore needed to better
compare websites and the e-government supply of different cities. Also, using social
media as a communication channel or providing feedback channels on a website does
not say anything about how these services are used by the cities and how they respond
to the citizens’ requests.
In summary, the e-government maturity of the German state capitals’ websites is
good to medium with a high variety between the top-performers like Berlin and
Stuttgart, and the cities at the lower end of the ranking, Hannover and Erfurt. The
comparison of Munich and Berlin with the study by [5] indicates some development
but also potential for further changes. In fact, it seems as though the cities are on the
right track – but the road to a fully functional e-government is still long and winding.
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