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Abstract: In view of the increased popularity of e-Government in the development of Informational World Cities, i.e.
prototypical cities of the knowledge society (such as Singapore, Seoul or Hong Kong), we present two research questions:
What is the state of maturity of e-Government in Informational World Cities? How high (or low) is their degree of usability?
In order to deal with these issues, we formulate an extended criterion model for the quantification of e-Government
maturity, and analyse the average quality of the navigation systems of 31 identified Informational World Cities' official
websites. .

Keywords: e-government, knowledge society, informational world city, maturity, usability

1. Introduction

With the advent of the knowledge society begins a new era for cities. Developed societies in many regions
throughout the world depend upon the growing importance of knowledge. Just as there have been typical
cities of industrial society (e.g., Manchester in the 19th and early 20th century) or the service society (e.g.,
Manhattan in the late 20th century), there exist typical cities of the knowledge society. According to Manuel
Castells (1989), we will call them “Informational Cities” (Yigitcanlar, 2010; Stock, 2011; Mainka, Khveshchanka,
& Stock, 2011). These cities are metropolises of the 21st century and they make their mark in the global
economy. Urban development and economic growth are based on infrastructures of information and
communication technology (ICT) and on cognitive infrastructures. In an Informational City, there exist two
spaces: the space of places and the space of flows (Castells, 1994). The space of places (e.g., buildings, streets)
is dominated by the space of flows (flows of money, power and information).

In the early phases of Informational City research, it was necessary to identify potential Informational World
Cities. An Informational City combines different aspects of modern cities in the knowledge society. In the
present project phase, we will investigate world cities. Above all, an Informational World City must be a world
city based on the groundwork laid out by Friedmann (1995), Taylor (2004), or Sassen (2001), who define such a
place by its degree of “cityness”. The number of residents by itself does not make a world city. There also has
to be important infrastructure, as given in a digital city (Yigitcanlar & Han, 2010), which some authors call a
“ubiquitous city” (Hwang, 2009), a smart city (Shapiro, 2006; Hollands, 2008), a knowledge city (Ergazakis,
Metaxiotis, & Psarras, 2004), or a creative city (Landry, 2000; Florida, 2005). The economic success of a world
city correlates with emerging human capital (Glaeser, Scheinkman, & Shleifer, 1995). Hence it is necessary for
such a city to meet the needs of the knowledge society and to contain important infrastructures in order to be
able to compete with other world cities.

How should a real Informational World City be defined? Two conditions must be met. First of all, a city must be
referred to as a world city in the literature, and secondly, the city should be referred to also as a digital, smart,
knowledge, or creative city (at least one precondition must be fulfilled). All in all, we analysed 126 references.
We found information that identified 31 cities in the literature that can be recognised as Informational World
Cities (Figure 1). These cities reflect global centres distributed all over the world.

In an Informational World City, eGovernance is the basis of innovation (Yigitcanlar, 2010). Here we looked
beyond the aspects of e-Government and eCommerce, taking into account other important characteristics of a
city, such as the improvement of living standards for citizens and the increase of economic growth via better
cooperation between authorities and citizens and businesses. Thus, the term eGovernance should be
understood as a generic term for planning, innovation and funding at city level (Sharma & Palvia, 2010, 3).
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Increased use of ICT and knowledge management between authorities and citizens or businesses optimises
services in e-Government and imposes an obligation to actively engage in political debate and decision-making
processes on citizens and companies (Gisler, 2001; Kettl, 2002; Sriramesh & Rivera-Sanchez, 2006; Sharma &
Palvia, 2010, 2). In this paper, we analyse this phenomenon and take a closer look at e-Government as the
fundamental pillar of eGovernance. According to Moon (2002), e-Government sees an interaction between the
levels of information, communication, transaction, integration and participation. We thus conducted an
empirical survey of the government websites of 31 Informational World Cities, adapting Moon’s five-stage
model (2002) in order to find quantitative indicators for these phases of e-Government.

Amsterdam 11. Kuala Lumpur 21. Sao Paulo

1.

2. Barcelona 12. London 22. Shenzhen

3. Beijing 13. Los Angeles 23. Seoul

4. Berlin 14. Melboume 24 Shanghai

5. Boston 15. Milan 25. Singapore

6. Chicago 16. Montreal 26. Stockholm

7. Dubai 17. Munich 27. Sydney

8. Frankfurt 18. New York 28 Tokyo

9. Helsinki 19. Paris 29. Toronto

10. Hong Kong 20. San Francisco 30. Vancouver
31 Vienna

Figure 1: Informational world cities

Our research questions are: (1) What is the state of maturity of e-Government in Informational World Cities?
(2) How high (or how low) is the usability of navigation systems on Informational World Cities’ government
websites?

Our study is one of the first quantitative empirical analyses of maturity at a city level. Our comparative

usability analysis is consequently based upon task-based user tests of the governmental websites’ navigation
systems. Both studies are globally oriented and focussed on cities of the knowledge society.
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2. E-Government according to Moon’s five-stage model

The fundamental research we based our own work on refers to a definition of e-Government and to
theoretical models trying to describe its development. Hiller and Bélanger (2001) address privacy strategies for
e-Government. They provide a detailed definition, background and a framework of e-Government. Contrary to
the proposed four-stage model by Layne & Lee (2001), they present an extended five-stage model. The
additional stage is participation (i.e. voting, registration or posting comments online). This could be seen as a
sub-set of the previous stage named “two-way communication,” but the authors see these features as so
significant as to warrant naming a separate category for them. In terms of privacy concerns, too, their unique
sensitivity makes it useful to see these functions as distinct. Great care for authentication and security is
needed for this stage. Moon (2002) adopted the e-Government stage model by Hiller and Bélanger (2001) in
order to map the e-Government framework and examine the rhetoric and reality of e-Government at a
municipal level. In his model he lists practices, effectiveness data and barriers for the stages. The study shows
that many municipal governments are still at either stage 1 or 2 of their development and merely post and
disseminate information or provide channels for two-way communication (public service request). Moon
examines the state of municipal e-Government implementation and assesses its effectiveness. He explores two
institutional factors that contribute to the adoption of e-Government, namely the size and type of
government.

Many (theoretical) models or stage models have been introduced in order to determine the development of e-
Government. Coursey and Norris (2008) investigate some of these normative models with reference to
control; to see whether they are accurate or useful in understanding the actual development of e-
Government. Criticism is based on empirical evidence from 3 surveys of local e-Government in the United
States. These outcomes show that the local governments were mainly informational, with few transactional
functions, but no high-level functions were predicted in the models. Therefore, the authors point out that the
models investigated, by Layne and Lee (2001) and Hiller and Bélanger (2001), do not describe the development
process accurately, at least not among American local governments. According to Coursey and Norris, these
models are purely speculative and have been developed without any link to the literature about government.
The examined e-Government offerings are limited, primarily involving information and non-transactional
services. Only few governments provided non-financial transactions, and even fewer provided financial
transactions. Referring to these results, the authors question the models because their predictions that
governments will move stepwise towards the adoption of more sophisticated e-Government offerings
approaching integration and transaction was not seen to be confirmed. This purported movement is either not
happening, or proceeding at a glacial pace. The models have serious limitations because they miss or ignore
the possibility of existing barriers to e-Government adoption. Finally, there are no recognizable steps or stages
in e-Government. Rather, governments adopt e-Government slowly and incrementally after an initial e-
Government presence, so that organisational and political factors are likely to significantly affect the
development, performance and adoption of e-Government application.

In a nutshell, these are Moon's five stages (2002):

Stage 1: Information dissemination. At this point not only the content of the information is important, but also
such aspects as usability and accessibility (Al-Khalifa, 2010; Chen, Chen & Shao, 2006; Hyun, Choi & Kim, 2007;
Shi, 2007; U.K. Cabinet Office, 2005).

Stage 2: Communication. The next stage is that of (two-way) communication, which nowadays oscillates more
and more around social media. In matters of so-called Government 2.0, there is an increased interest in social
media and its correlation to e-Government (Bonsoén et al., 2012; Nam, 2011).

Stage 3: Transaction. This stage consists of financial and non-financial transactional e-Government services
such as renewing a driver’s licence, voter registration, state park information and reservation, paying taxes and
penalties etc. (Cook, 2000). A critical success factor for all transactional services is the users' trust (Kumar et
al., 2007; OECD, 2009).

Stage 4: Interoperability (Integration). Pardo, Nam & Burke (2011) claim that the key component of these

initiatives is the ability of multiple governmental and non-governmental organizations to share and integrate
information across their organisational boundaries.
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Stage 5: Participation. eParticipation enhances democracy and includes services like political surveys, political
discussion forums or voting (Medaglia, 2012; Saebo, Rose, & Molka-Danielsen; 2009; Susha & Grénlund, 2012).
Our instrument for evaluating Informational World Cities’ government websites has two components: (1)
Maturity and (2) Usability. For both of these components, two different methods are considered, which are
explained in the following paragraphs.

3. Maturity of e-Government

3.1 Method

To quantify the maturity of e-Government based on Moon’s (2002) five-stage model, we formulate an
extended criterion model. The goal is to define a descending ranking order of e-Government with regard to
maturity.

Each stage is divided into several sections based on Moon’s model, and on several surveys which analyse the
users' information needs of e-Government (Friedrichs, Hart, & Schmid,. 2002; Cook, 2000; gfs.bern, 2011;
Institut fur Informationswissenschaft Bremen GmbH, 2003; Stadt Minster, 2009). Each stage is valued with
100 points. Maturity was evaluated from the official websites of each of these 31 Informational World Cities,
either in their native language or in English, courtesy of Google Translate. The websites were evaluated
between December 2012 and January 2013.

The first stage (information dissemination) refers to the one-way communication in which information is
transmitted only from e-Government to its users. This stage is divided into information types and user types.
For the first (information) type, the government websites should offer basic data (8.3 points, which is the sum
of such sub-aspects as contact information, current affairs, emergency number, and city map). Other aspects
include transportation, health care, politics, mGovernment, push services and other services. Additionally, the
website should be available in English as well as three further languages for the main immigrant groups. For
the second (user) type, their informativeness for such groups of users as residents, tourists, students and
businessmen was monitored (8.3 points for each aspect).

The second stage is two-way communication. This stage is divided into five parts: (1) social media services, like
Facebook and Twitter, (2) fixing appointments online, (3) email response, (4) official email instead of snail
letter mail, (5) option of giving feedback (20 points for each aspect).

The third stage (transaction) includes financial and non-financial transactions via the government website. This
stage is divided into six parts: (1) online forms for filling in, (2,3,4) taxes, penalties and online payment for
other fees, (5) library services ( extending books or requesting loan cards), (6) a personalised portal for the
residents (16.7 points for each aspect).

The next stage includes horizontal and vertical integration. Firstly, vertical integration is obtained when it is
possible to reach information and services from other agencies, departments or offices from just one website,
as in the integration of libraries or museums. Secondly, horizontal integration is obtained when there is one
database or intranet for all departments and when all departments use standardised software. Information
about integration is not available online. We were thus unable to analyse this stage without the help of
personal information and will study this aspect in further research.

The last stage (participation) offers citizens the opportunity to leave feedback, make a complaint or participate
in an opinion survey. This stage is divided into four parts: (1) online surveys, (2) forums and electronic voting
platform, (3) participating in local government meetings online, and (4) online elections (25 points for each
aspect).

3.2 Results

Our results indicate that New York (USA), Singapore and Milan (ltaly) are the top-ranked Informational World
Cities in terms of e-Government maturity. New York took first place with 277 out of 400 potential points.
Singapore follows in second with 273 points. Milan is ranked third with 272 points. Boston (USA, 143), Dubai
(United Arab Emirates, 141) and Kuala Lumpur (Malaysia, 94) occupy the bottom three positions. Figure 2
summarises the maturity results for all specified Informational World Cities.
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Maturity of 31 eGovernments

0 100 200 300 400

Mew York
Singapore
Milan
Vienna
Helsinki
Barcelona 2521
Toronto
Melbourne
Stockholm
Sao Paulo
Amsterdam
Shanghai
Soeul
Hong Kong
Berlin
Vancouwver
Mantreal
Sydney
Frankfurt
Tokyo
Paris
Beijing
Los Angeles
Chicago
Munich
Shenzhen
san Francisco
Londaon
Boston
Dubai 1419

Kuala Lumpur

B Participation
W Transaction
B Communication

M Information
Figure 2: Maturity scores of informational world cities’ government websites divided into four stages

Figure 2 shows the maturity scores of Informational Word Cities’ e-Governments divided into the four stages:
information, communication, transaction and participation. As seen in Figure 2, all Informational Word Cities’
e-Governments, except London, reached a score of about 50 points in the first stage. This shows that most e-
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Governments provide their residents with basic data about the city, such as contact information, current
affairs, emergency numbers, city maps or transportation. In the second stage, defined in terms of two-way
communication, where the e-Government communicates in order to negotiate with the public, scores are very
different. Amsterdam’s, Frankfurt’s and Vienna’s e-Governments topped the rankings with about 60 points,
whereas Dubai and Kuala Lumpur acquired less than 20 points. For the third-stage transaction, where financial
and non-financial transactions were analysed, the allocation is similar to that for the second stage. Barcelona’s
and Milan’s e-Governments exceeded 90 points, London and Kuala Lumpur less than 20 points. For the
participation stage, which provides opportunity for citizens to leave feedback, make a complaint or participate
in an opinion survey, the distribution is greater than in the other stages. Some e-Governments (Kuala Lumpur,
Boston and Dubai) scored zero points compared to Beijing’s, Paris’ and Melbourne’s 50 points.

These results show that the e-Governments of our specified Informational World Cities met different
requirements in different stages. Most e-Governments perform well in providing their residents with basic
data, while others could provide more data for aspects like transaction and participation.

4. Usability of e-Government

4.1 Method

To evaluate the usability of the 31 governmental websites in Informational World Cities, we performed a
usability test. In the literature, many methods can be found for testing the usability of a website. Nielsen
(2012) claims that the most basic and effective method is a user test containing three components:
representative users, representative tasks and an examiner who observes users while they perform a task.

For our evaluation, we chose the method introduced by Rottger & Stock (2003), where the average quality of
navigation systems serves as the indicator for a comparative analysis of websites. The quality measure is based
upon click rates and break-off rates in task-based user tests. The goal of this usability test was to gather a
quantitative measurement of the difference between the usability of Informational World Cities’ government
websites, as well as to define a ranking of the results in descending order. We thus formulated 10 tasks to
check whether users could easily access core information or services on the websites. We designed 10 typical
tasks, e.g. “Who is the head of government?” or “Find information about the Public Library”, and presented
them to our test users. All in all, 44 test users took part in this study. Each website was evaluated by ten to 16
users, except for the Chinese websites, which were evaluated by four native speakers. Additionally a pre-test
with five test users was conducted. These test users were students in the first or third term of their
Information Science and Language Technology studies at Heinrich-Heine-University in Disseldorf. Starting
from the home page, the test users had to record the required number of clicks in order to arrive at the target
page. For each task, the target page was specified by the examiner. A maximum time of three minutes was set
for solving one task. After exceeding the maximum time, a “break-off” had to be recorded. The websites were
either tested in their native language or translated into English by Google Translate. The usability tests were
performed between November 2012 and December 2012. Via users' click numbers, the average quality of
navigation systems could be calculated for each government website, with the highest possible value being
1000 points (Rottger & Stock, 2003). The obtained value, the average quality of navigation systems, can be
easily applied to a comparison of different websites.

4.2 Results

The results indicate that Vienna (Austria), Seoul (South Korea) and Shanghai (China) are the top- ranked
Informational World Cities in terms of the usability of their government websites. Vienna took first place with
927 out of 1,000 potential points. Seoul follows in second with 876 points. Shanghai is ranked third with 860
points. Singapore with 587 points, Tokyo (Japan) with 580 points and Kuala Lumpur (Malaysia) with 504 points
are at the bottom of the ranking. Table 1 summarises the results of the usability test for the analysed
Informational World Cities.

The ranking shows distinct differences between the websites. Levels of usability differ significantly between

top-ranked websites and those at the bottom of the ranking. The e-Governments occupying the last places
should rework their usability concept to make their websites more user-friendly.
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Table 1: Usability scores of informational world cities’ government websites

Ranking Informational World City Points
1. Vienna 927
2. Seoul 876
3. Shanghai 860
4. Stockholm 822
5. Munich 811
6. Berlin 809
7. Boston 783
8. Helsinki 781
9. Frankfurt 779
10. San Francisco 775
11. Vancouver 762
12. Los Angeles 759
13. Toronto 745
14. Chicago 726
15. Montreal 723
16. New York 715
17. Melbourne 706
18. Amsterdam 700
19. Paris 696
20. Shenzhen 687,5
21. Barcelona 687
22. Beijing 680
23. Milan 669
24, Sydney 668
25. Hong Kong 662,5
26. Dubai 631
27. London 629
28. Sao Paulo 600
29. Singapore 587
30. Tokyo (English Version) 580
31. Kuala Lumpur 504

Vienna’s e-Government is very user-friendly because all important aspects are accessible on the homepage
(Figure 3). The good mixture of text and images gives the website a simple but comprehensible design. Basic
tasks can be easily accomplished even when visiting the website for the first time. At any given moment, the
elaborate and reasonable navigation system and the breadcrumb trail show the users where they are, where
they have been and where they can go from there.

english | bosanski hrvatski srpski | rurkge LL leicht lesen 4 sgs Suche Adresssuche | Fanrplansuche
@ [ |9 ervetersesucne
s
jLbemen: ” Virtuelles Amt " Stadtplan " wien.at TV H Mein Bezirk 2 Kontakte zur Stadt. (¢ Notrufe & Hotlines
Bildung & Arbeit & Gesundheit & Bauen & Verkehr & Umnwelt & Kultur & Menschen & Politik &
Forschung Wirtschaft Soziales Wohnen Stadtentwickiung Klimaschutz Freizeit Gesellschaft Verwaltung
Samstag, 5. Janner 2013 B3 5.6°C stark bewolks mehr Bedienunashinweise AAA

Willkommen =
§in Wien! ¥

JETZT Ol NI

Volksschul-Einschreibung Tourismus Tipps Infos zu Hotels,

Sightseeing & Veranstaltungen. mehr

Die Einschreibung fir die Wiener Volks-
schulen findet von 14. bis 25. Janner statt.
Voraussetzung ist das Beherrschen der

Bargermeister Dr.
Michael Haupl
Unterrichtssprache Deutsch. mehr

Kontakt und
Funktion

Mediengespréch des
Bargermeisters

Kinderbetreuungsplatz sichern

Fur Eltern, deren Kinder ab September eine Kinderbetreuungseinrichtung besuchen sollen, be-
ginnt der Hauptanmeldezeitraum bereits im Janner. mehr

Was ist los in Wien? mehr Veranstaltungen

Figure 3: Vienna’s e-Government website (Retrieved January 05, 2012 from http://www.wien.gov.at)
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Seoul’s e-Government has been ranked #2 in this usability test. The site is clearly arranged and important
information is easily accessible on the homepage. The navigation system is worded in a clear and
understandable manner. A lot of information can be found on the website, and yet the site is not overloaded.
In addition, it is very attractively designed.

Shanghai’s government website took third place in this usability ranking. Test users indicated that information
on the website is easily accessible and the navigation system is well-structured.

5. Discussion

In conclusion, the maturity of the 31 analysed e-Governments is more or less sub-optimal. Even the top-ranked
website, New York's, only scored 70% for all scrutinised aspects. The arithmetic mean of all maturity values is
210 points (out of 400). This means that about half of the described aspects are missing. There is a huge
potential for optimising the maturity of e-Governments.

Similarly, there is a grave fluctuation in the usability of e-Governments' navigation systems. The mean average
of all usability values is 720 points (out of 1,000), which is quite a good result. The top-ranked Informational
World City, Vienna, has scored 927 out of 1,000 potential points, meaning that all information could be
retrieved almost immediately.

The correlation (Pearson) between the values for maturity and usability is +0.30, which indicates a weak
(positive) link between both values.
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