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1 Informational world cities

World cities are centers of human interaction. Urbanized areas and cities are home
to more than half of the world's population, and by 2030 almost 5 billion people will
live in cities or towns (UNFPA, 2007). The fact that only 135 metropolises contibute
37% of the world's total GDP clearly demonstrates that cities are important hubs of
the global economy (Clark, Moonen, & Couturier, 2015). The increasing amount of
people living in a dense area confronts city governments, citizens, and local busi-

ness with new problems but also opportunities. What does this mean for the devel-

opment of world dties and why is it so important that they are informational?

The orgins of city research can be traced to Weber's (1921) sociological analysis
The City, in which he discussed the anonymity ofcities in contrastto rural areas, and
the city's role asa market center in a capitalized economy. World cities in particular
have been the focus of further wban research like in Hall's (1966) The World Cities.
World cities are agg lomerated areas which are not defined by their political bounda-
ries, such asthe conurbation area Randstad Holland. These cities are centers of gov
emmental, economic, and human activity overall. According to Jacobs (1969, 1984,
economic growth as well as the development of the modem world depends on the
interaction between cities. As a simplification, city interaction is defined in terms
of economic networks of firms. Thus, city researchers have emphasized the im por-
tance of world cities in a global network (Fried mann, 1986; Hall, 1966; Sassen, 2001;
Taylor, 2004). How these networks are interinked has increasingly been changed
by the advent of information and communication technology (ICT), which has
ushered in anentirely new era of economic trade, ransaction, and communication.
Following Castells (1989), this is the rise of the “networked society " in which spaces
of flows (information, capital, and power) determine the spaces of places. He intro-
duces *informational cities” as prototypical cities of this development.

The term “informational city” has not vet been firmly established as a common
term to describe the development of future or modern cities (Stock, 2011). In the
literature terms like “digital city” (Ishida, Ishiguro, & Nakanishi, 2002}, “netwoark
city” (Craven & Wellman, 1973), “ubiguitous city”™ (Shin, 2009}, or “smart city”
(Hollands, 2008) refer to cities with an emerging and growing digital infrastruc-
ture based on ICT as well as the quality of life and green infrastricture (Mainka
et al., 2013; Stock, 2011}, “Smart dty”, however remains a somewhat fuzzy term
(Albino, Berardi, & Dangelico, 2015; Nam & Pardo, 2011), sometimes used synony-
mously to informational city and sometimes as a reference to the digital networks
and enhanced sustainability dominant in such cities. Furthermore, informational
cities cannot be observed as anisolated phenomenon based ona highly developed
digitalinfrastructure. Yigitcanlar (2010 )and Stock (2011} define informational cities

https: §f dod.or g/ 10,1515 /9 7E 31105 77 662-001




2 = 1 Informational world cities

as prototypical cities of the knowledge society. The essential factor here are human
beings who are able to use information adequately and transform it into knowl-
edge and vice versa (Kuhlen, 1995; Linde & Stock, 2011; Stehr, 1994; Yigitcanlar,
2010}). Thus, we canestablish a connection to the im portance of the cognitive infra-
structure (Stock, 2011} that is observed in “knowledge city” (Ergazakis, Ergazakis,
Metaxiotis, & Charalabidis, 2009) and “creative city” (Florida, 2002; Landry, 2008)
research. Additionally, cities are complex constructions which today are equally
based on digital and physical infrastructures. So far, physical infrastructures and
networks have abways been the focus of world or global dity research (Friedmann,
1986; Hall, 1966; Sassen, 2001; Taylor, 2004). Therefore, | have adopted the term
“informational world city” (Mainka et al., 2013) which combines the different types
of dties and its infrastructures as illustrated in the following figure (Fgure 1.1).

Creative City

Crealive Inlrastiuclure

Smart City Knowledge City

Quality of Lile/
Green Infrastructure

K nowled ge
Infrastructure

Informational World City

Digital Infrastructure Cilyness

Digital City Warld City /Glabal City

Figure1.X: Infrastructures of an informational world cily. Source: Mainka et al. (2013, p. 296).

The term “informational city”™ was recently defined by the researchers Manuel
Castells, Tan Yigitcanlar and Wolfgang G. Stock. Yigitcanlar (2010} uses the terms
“informational city” and “knowledge city” synonymously, defining knowledge
as the crucial factor of the human and economic development. Most prominent is
the definition by Manuel Castells (1989), who has defined citiesaccording to their
space of flows (information, capital, and power). Accordingly, dities are the space
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of places that are determined by the space of flows. For Castells the emergence
of the digital infrastructure has incited a dramatical change of the economy and
society in general. Global connectivity has been revolitionized through this new
exchange of flows. Since information and knowledge have always been impor-
tant, itis now possible to transform and enhance knowledge production, sharing,
and consumption through these networks, This is a global trend evolving in dif-
ferent cultures and places and resulting in a new understanding of distance. Dis-
tances do notonly shrink in relation to geographic locations, but also in the form
of communication between different stakeholder such as civil society, business,
and govemnment. Online is a new space for communication, participation, and
creativity (Lor & Britz, 2007). Mostly choosing social media or Web 2.0 platforms
as their digital venues, different parties meet to share content and to commu-
nicate (de Vries, Gensler, & Leeflang, 2012; Mainka, Hartmann, Stock, & Peters,
2014). The result is a tremendous amount of digital information and data. Finally,
through digitization and online communication we have arrived in the age of big
data and ubiquitous computing (Bryant, Katz, & Lazowska, 2008).

Beyond this exchisively technical aspect, knowledge has also become an im por-
tant factor of economy in relation toland, labor, and capital (Machlup, 1962). Accord-
ing to Yigitcanlar (2010), an informational or knowledge city is characterized by its
knowledge infrastructure, including universities as well as research and develop-
ment institutes. Further basic characteristics are a well-educated population, digital
nfrastructure, a globally acting economy, spending on research and development,
and the creation of high value-added products, OF course, ICT networks and global
connections play an equally important role as knowledge cluster agglomerations
within the city which lead to personal contact and share of tacit knowledge.

The agglomeration of talented persons is also acknowledged as key driver
of innovation and economic growth (Florida, 2003). The quality of life and place
according to public services (e.g. health and education) are important for attract-
ing the “creative class.” A wide range of cultural activities and amenities, as well
as cultural heritage, isattractive to these talents. To build a successful knowledge
city, Yigitcanlar (2010, p. 395) argues that policies and visions are crucial:

The common strategies i nclude political and societal will ; strategic vision and development
plans; [inancial support and strong investments; agencies 1o promole knowledge-based
urban development; an international, multicultural character of the city; metropolitan
Web portals; value creation [or citizens; creation of urban innovalive engines; assurance of
lnowledge sociely dghls; low-cosl access o advanced ommunicalion nelworks; research
exrellence; and mbust public library networls.

Stock (2011) defines informational cities similar to Yigitcanlar (2010} and Castells
(19849). For him, informational cities are complex constructions. Different factors
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have to be considered when analyzing this development. In his work Informa-
tional Cities: Analysis and Construction of Cities in the Knowledge Society, he
defines an indicator catalogue which consists of six main aspects that influence
the “informativeness” of a city: infrastructures, labor market, corporate structure,
soft locational factors, political willingness, and world city (cityness). All aspects
are highly correlated (Figure 1.2). For exam ple, the political willing ness to become
an informational city positively influences the infrastructure. This may positively
impact the labor market and so on. He calls this the positive feedback loop.

“success breeds s uccess®

political
/ WI”II'IEI'IESS, ‘\\
/1 \
infrastruclure |- - world cily
corporale
labor markel |- -
rmar == == slructure
weak location //

[aclors

posilive leedback

Figirme 1.2: The development of an informational eily from the perspeclive of nelwork econom ies.
Source: Stock (2011, p. 980

Stock (2011, p. 966) argues that

[when Castells published The Informational City in 1989, he could not have known how
existing informational cities woiild loak like (since the [Internet had notyel happened), bl
Lhe theore ical foundaion for dealing scentifcally with infomational cides had been Laid.
Today, we have informational cities in [ront of our eyes: Singapore, Seoul, and Dubeai sel
themse lves Lhe explicit goal of creating such cities (and ame very far along the way); London,
MNew York, San Francsco (and envimons), Shanghai, and Hong Kong pred ominantly bank
on hightech industry and services and are modilying their regions intoinformational cilies.
Today - althe beginning of the 215t century - we can [l Casiells’ theory with life.
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According to the indicators identified by Stock (Figure 1.2), global comparisons of
cities are lacking. There exist some rankings and indices on isolated aspects, like
the political willingness of a city, as he mentioned Singapore, Seoul, and Dubai.
But whether political willingness, in general, has a positive effect on the transi-
tion towards an informational city is not demonstrated in his paper. Furthermore,
he refers to findings relating to the knowledge society that are based on isolated
regional data, like the comparison of the labor markets of the San Francisco Bay
Area and the Los Angelesregion, and on state-level data, like the Human Develop-
ment Index and ICT Development Index. Detailed data on the state and develop-
ment of concrete cities on their path into the knowledge socdiety all over the world
as case studies, however, are nowhere to be found. Drawing on Castell's, Yigitcan-
lar's and Stock’s theory, this thesis is a first attempt to investigate the influence of
political willingness, infrastructures, and the status as a world city on the state
and development of prototypical cities of the knowledge society on a global scale.

The work at hand will provide an introduction to the development of the city
in the knowledge society, in particular the economic development and innova-
tions that have led to the emergence of the knowledge sodety (chapter 2). Many
current publications deal with the future development of our cities and in this
work, | willconnect them and investigate the main indicators of the world, knowl-
edge, creative, digital and smart city. The focus will be to identify indicators that
are relevant for this development by investigating the infrastructure (ICT and
cognitive), political willingness, and, finally, cityness. Provoking hypotheses will
be developed with the intent of animating experts to argue for or against a char-
acterdstic feature of informational city research (chapter 3). The main method
emploved is grounded theory, allowing the combination of literature review,
online research, field study, and expert interviews (chapter 4). The investiga-
tion in this work is based on a case study of 31 cities which have been identified
through their prominence in the existing literature (chapter 51 The results will
then emphasize best practice examples and will be discussed within the context
of informational world city development (chapter 6). Finally, a summary and an
outlook on future work will conchude the investigation (chapter 7).
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2 Therise of the knowledge society

In endeavoring to define the knowledge society, we first need to define the term
knowledge in our society. According to Hack (2006), knowledge can be of dif-
ferent dimensions: He distinguishes between scientific knowledge and commaon
knowledge and between lay and expert knowledge. Knowledge may take different
forms, such as the foundation of education and training, a repository of patents
and licenses, a form of organizational knowledge like management strategies,
investment decisions, or the algorithm of search engines. Finally, knowledge may
also mean a binding truth or a tentative interpretation. The crucial and unify-
ing factor of all these forms is that knowledge is firmly interconnected with the
sodety (Ducker, 1993). Knowledge without human interpretation is merely infor-
mation (Kuhlen, 1995). In combination with the economic resources land, capital,
and labor, the resource knowledge is vital for the efficiency of the other resources
(Choo, 2002}, Thus, the turning point from the industrial to the postindustrial
capitalism is the acknowledgment of knowledge as a significant factor of eco-
nomic growth (Bell, 1973; Drucker, 1993; Hepworth, 1987; Machlup, 1962; Porat,
1977), along with the change of status of education and learning (Stock, 2011).
For Heidenreich (2002), education and life-long leaming are essential drivers of
our society, as knowledge institutions and an adequate educational system are
needed to educate potential knowledge workers (Lim, 1999).

Hence, we cannot define the knowledge society without understanding the
economic development of our capitalist world. Fortunately, economic or soci-
etal change has been the subject of detailed analysis for decades (Bornschier &
Suter, 1992), According to Kondratieff (1926), capitalism has thus far experienced
four cycles of economic situation'. For Schumpeter (1939}, each economic cycle
is driven by a basic innovation. Two types of innovation are acknowledged: (1)
product innovation (a new consumer good e.g. the car in the nineteenth century)
and (2} process innovation (a novel production technique e.g. assembly line pro-
duction in the early twentieth century) (Bornschier & Suter, 1992; Freeman, Clark,
& Soete, 1982; Van Duijn, 1983). Each kind of innovation has led to a transition
which also embeds the emergence of a network (Linde & Stock, 2011). The first
cycle began in the eighteenth century. This was the shift from a largely agricul-
tural to an industrdalized sodety. The basic innovation was the steam engine,
heavily influencing textile manufacturing. The second cyele was based on steel,
advancing the railroad network and allowing mass transportation. The third

1 Economic growth and decline were measured gaing back 1o the eighteenth century (pror dala
wasnol available [Stiller, 2005)), with the indings based on economic data [ prices and products).
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cyele was fueled by stable electricity grids, based on the electrotechnology and
chemical industry. Finally, the fourth cyele was based on the automobile and pet-
rochemical industry, resulting in road networks that allowed independent mobil-
ity and individual transportation. As the fifth cycle emerges, so does a new type
of sodety (Neflodow, 1991), with information as its basic innovation, leading to
global telecommunication networks, particularly the internet. For Bell (1973) this
marks the shift from industrial to post-industrial society. A similar approach can
be found in Toffler's (1980) definition of The Third Wave. The first wave refers
to agriculture, the second to industry, and the third to post-industrial society.
Accordingly, the social shift is not only defined as post-industrial society but also
as informational or knowledge society (Stehr, 1994; Stock, 2011; Webster, 1995,
2002). Its main aspect is the economic transformation of knowledge, which now
can be stored and shared through digital networks (Drucker, 1993; Machlup, 1962
Porat, 1977). Therefore, Castells (1996) uses the term network society. He refers to
the information and telecommunication technology network based on electronic
devices such as phones, fax machines, printers, computers, and, nowadays,
tablets, smartphones, wearables (smart watches or glasses) and other networked
devices. They form the network and allow a new kind of information sharing and
communication in real time (Castells, 1996; Melzi, 2009; van Dijk, 2012). Thus,
information can be shared and stored anytime and anywhere, which Bonitz
(1986) takes to mean that we have arrived at a new holographic and time princi-
ple: “The entirety of human knowledge is one gigantic hologram, which consists
of all storage units, databases etc. available to mankind” (Bonitz, 1986, p. 192).
Information can now be consumed simultaneous toits production (Stock, 2011},

Nefiodow and Nefiodow (2014) claim that we ardved at the end of the fifth
Kondratieff cycle with the financial crisis in 20082009, Thus, researchers and
economists started to debate about which innevation or technology could drive
our future from here on out. It is assumed that future innovations will enhance
the productivity of our society as prior Kondratieff cycles have, e.g. in the manu-
facturing of clothes, mobility on railroads or streets, and digitization of routine
work (Mefiodow, 2006). Nefiodow (2006) speculates that the sixth Kondratieff
cyele could be based on biotechnology and health. His idea is rooted in the
growth rates of the health sector in the US and in Europe. Additionally, he sus-
pects that sustainability, environment protection, and alternative energy supply
will be growing sectors as well.

For the economist Rifkin (2014) energy supply and sustainability are the twin
drivers of our future economy. But he goes one step further and declares that the
Internet of Things (IoT) will have a tremendous impact on our society and the
market, predicting the emergence of the “new smart society” (Rifkin, 2014, p. 15).
His ideas are futuristic, but corporations are already exploring the possibilities of
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networks that do not only connect information but also things in our world. Exam-
ples are General Electric's “Industrial Internet,” CISCO's “Internet of Everything,”
[EM's “Smarter Planet,” and Siemens’ “Sustainable Cities” programs. Sensors
on roads, in cities, or in households are connected via the internet and can be
managed remotely through electronic devices like smart phones. For Rifkin, this is
the Third Industrial Revolution, which consists of three inte mets: the communica-
tion internet, the energy internet, and the logistics internet. He claims thatin the
future, shared networked commons will change our lives, grounded on a network
of sharing (sharing of information, energy, and transportation). This vision may
be referred to Castells' (1996) definition of the network society in which spaces
of places are determined by spaces of flows (flows of information, capital, and
power), Both ideas are rooted in information and communication technology,

Other researchers have not followed Rifkin'sidea of the sharing society since.
They prefer to conceive the cument state as a new form of capitalism, one which
is based on information and the knowledge labor force (Fuchs, 2012; Vercellone,
2007). Furthermore, they argue that we have not yet reached the end of the fifth
Kondratieff cycle's economic wave and that, therefore, ICT is still the driving
innovation.

A further idea developed by Hall (2010} is that we have amrived in The Age of
The City. He has identified three main urban innovations: (1) the cultural fintel-
lectual, (2) the technological-productive, and finally (3} the joining of the cultural
and the technological. The third innovation is a new phenomenon which cannot
be found in past developments. This is the new knowledge economy which brings
together technological and cultural innovations, especially in cities like Los
Angeles, San Francisco, New York City, and London. Accordingly, Batty (2015)
argues in his essay Creative Destruction, Long Waves and the Age of the Smart City
that the next cycle could be the cyele of the smart city, marrving the development
of the IoT with the innovation density of cities. For him, the next step is based
on the kind of communication which develops from “anywhere at any time” in
the fifth cyde to “through anything, at anytime and anywhere" in the sixth, Not
everybody agrees with this assumption, e.g. Hollands (2008) claiming that the
smart city is merely a new marketing label intended to promote the products of
IEM, CISCO, Siemens and other companies which have established many [oT pro-
jects in various cities. ICT networks are therefore not in the spotlight, but simply
the basic infrastructure in cities of the knowledge society.

If we refer to the new knowledge economy or to the IoT, then information,
knowledge, and ICT are still the drivers of our economy. Hence, on a global scale
we are not able to proclaim the end of the fifth cycle. Looking at the develop-
ment of world cities, traditional paragons like New York and London have suf-
fered heavily under the effects of the financial crisis that began in 2008 (Bassens,
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2012). But there are also winners, for example emerging cities such as Dubai,
Doha and Abu Dhabi in the Gulf region (Kosior, Barth, Gremm, Mainka, & Stock,
2015) or Beijing, Shanghai, and Hong Kong in China. Thus, the hypothesis that
we are currently in a heavy fifth-cycle downturn is not borne out by global evi-
dence. Figure 2.1 illustrates the past and present economic cycles according to
Kondratieff, as well as the emergence of the knowledge society. The shift from
the fifth to the sixth cycle is interpreted as a much smoother transition than has
been observed in previous cycles. However, conclusive evidence for this will only
become available in hindsight.

In this, we are able to see a development which is not exclusively driven by
commercial interests, [In many dities and regions of the world (most pronounced
in Western countries) communities are starting to engage with the future of their
city or region to develop a more open, innovative, and democratic world (Open
Knowledge Labs, n.d.). This is evident through the growing number of open data
activists like the labs associated with the Open Knowledge Foundation and the
growing importance of the Open Data Day (Akbaba, 2016). These activities are
about helping citizens, governments, and businessesin a city with creating val-
uable engines and becoming an empowered partner rather than just a cty user.
This development is based on digital networks and the personal engagement
of communities (physical networks)., The EU, amongst other organizations, has
begun to specilate about the economic profit that could be gained through open
data in the future (European Commission, 2015).

Summing up, the basis of our current societal development consists of infor-
mation, knowledge, and networks. Stock (2011, p. 965) has defined the factors of
the information and knowledge society as follows:

Information society:
- “basic innovations are carried by the resource information”
- “computers are of great importance”

Enowledge society:
- “displays all the characteristics of an information socety,
o atwhich digital information and
o atwhich computer networks play important roles”
- “information contents of every kindare available in any place and at any time
(holographic and speed principles) and are intensively taken advantage of"
- “lifelong leaming (including leaming how to learn) is necessary™

According to Mefiodow (2006}, Hall (2010), Rifkin (2014), and Batty (2015), the
productivity of the knowledge society will increase through further developments.
Thus, we have to define the indicators of the knowledge sodety 2.0 orsmart society.
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Smart society:
- displays all characteristics of an information and knowledge society

o in which the networks of information are increasingly growing
(including the Internet of Things and Open Data)

o with advanced holographic and speed principles which grow from
“at any time and anywhere” to “through anything, at any time and
anywhere”

- sustainability and health become important factors for the society and

EConomy

- empowered citizens that engage in a more creative, innovative, and dem-
ocratic future (open innovation on city level)

Finally, the conce pts of the smart society are still based on the innovation “infor-
mation and communication”, which shows its assets through the combination of
ICT, physical networks, and human capital. Becanse knowledge still remains the
crucial factor of the sodety — humans transform information into knowledge — 1
will adopt the term knowledge sodety to describe this "era” of human develop-
ment in the twenty-first century (Stock, 2011).

References

Akbaba, C. [(2016). Open Dala Day 2006 in Karlsruhe: Wie digitales Ehrenaml unsere
Gesellschall verindert? [Dpen dala day 2016 in Karlsruhe: How digital volunteering
influences our sociely]. Techtag. Retrieved from b ilp: fwww.lechlag. de) neltzkullur
open-data-day-2016-karlsruhe/

Bassens, 0. (2012). The world cily concept lravels Easl: On excessive imagination and limited
urban sustainability in UAE world cities. In B, Derudder, M. Hoyler, P. |. Taylor, & F
Willox (Eds.), international handbook of globaléation and world cities (pp. 530-537)
Cheltenham, UK; Narthampton, MA&: Edward Elgar Publishing.

Bally, M. [2015). Creative destruction, long waves and the age of the smart ety (Mo, 200). UCE
Working Paper Series. London, UK. hitps://doi.org /10,1103 PhysRevE. 7E.016110

Bell, 0. (197 3). The caming of the post-industrial socfety. Mew York, NY: Basic Books.

Bonitz, M. (1986). Holographie-und Tem poprinzip: Verhaltensprinzipen im System der
wissenschaftlichen Kommunikation [Principle of holography and principle of speed.
Characteristics of the systems of scientific communication]. informatik, 33(5), 191-193,

Bornschier, V., & Suler, T (1992), Long wawes in the world systlem. InV. Bomschier & P. Lengyel
(Eds. ), Waves, formations and values in the world system [(2nd ed., pp. 15=50). New
Brunswick, M|; London, UK: Transaction Publishers.

Castells, M. [1996). The rise ofthe network society. Malden, MA: Blackwell.

Choo, C. W. [20032). information management far the intelligent arganization: The art af
scanning the environment. Medflorfd, N: Information Today.

Drucker, P F. [1993), Postcapitalist society. New York, NY: HaperCollins.




14 == 2 Therise of the knowledge sociely

European Commission. (2005). Creating volue through apen data: Study on the impact of re-use
of public data resources. Luxembourg, LUX. hitps://doi.org/10.2759/328101

Freeman, C., Clark, |., & Soele, L. (1982). Unemployment and technical innovation: A study of
long waves and economic development. London, UK: Frances Printer.

Fuehs, Co(2012). Capilalism or informalion sociely? The lundamenlal queslion of the present
struclure of sociely. European fournal of Sogal Theory, 16(8), 813-434, hilps:// doi.
org/10.1177 /136843101 2461432

Hack, L. (2006). Wissensformen zum Anfassen und zum Abgreilen. Konstruktive Formalionen
der Wissensgesellschalt™ respeklive des lrmnsnationalen Wissenssyslems [Knowledge
forms for louching and Lapping. Construclive formations of the “knowledge sociely™ ..]. In
U, Bittlingmayer & L. Bauer (Eds.), ,Dde Wissensgesellschaft* Mythos oder Idealogre
[pp. 109-172). Wieshaden, DE.

Hall, P. (20100). The age of Lhe cily: The challenge for creative cities. In 0. G. Ling & B. Yuen
(Eds.), World Citles. Achieving liveability and vibrance (pp. 47 =7 0L Singapore, SG: World
Scientific Publishing.

Heldenreich, M. (2002). Merkmale der Wissensgesellschaft. Lernen in der Wissensge sellschaft
[Characteristics of the knowledge society learrimg in the knowledge socelyl. Innsbruck,
AUT: StudienVerlag.

Hepwoarth, M. E. (1987). The information cily. Citfes, 4(3), 253=262. hilps: //d ol
org/ 10,1016/ 02 64- 2751 (B7)90033-3

Hollands, R G, (2008). Will the real smarl cily please stand up? City, 12(3), 303-320. hitps://
dol.ong/10.1080/ 136048108 02479126

Kondratiell, M. D. [1926). Die langen Wellen der Konjunklur [Long waves of economic cyeles].
Archiv Fiir Sozialwissenschaft Und Sozialpalitik, 56, 573-609,

Kosior, A., Barth, |., Gremm, |, Mainka, A., & Stock, W. G. [2015). Imporled expertise in
world-class knowledge infrastruclures: The proble matic development of knowledge cities
inthe Gull Region. journal of Information Science Theory and Practice, 3(3), 17 -44.

Kuhlen, R. [1995). informationsmarkt. Chancen und Risiken der Kommerzialisierung von Wissen
[nfarmation market. Oppartunities and risks of the commereialization of knowle dge].
Konslanz, DE: UVK-UniversiLilsverlag.

Lirm, E. [1999), Human resource development for the information sociely. Asian Libraries, §(5),
143-161. hittps: /fdol.org /10,110 8/ 1017674991027 5975

Linde, F., & Stock, W. G. [2011). information marke ts: A strategic guideline for the f-commerce.
Berlin, De; Mew York, NY: Walter de Gruyler.

Machlup, F. (1962). The production and distribution of knowledge in the United States.
Princetown, M): Princelown Universily Press,

Melzi, C.(2009). Mobility and consumption of *informational” city. New perspectlives and
fields of sludy. The location-based services. In City Futures in o Glabalising World. An
Intemational Conference an Globalism and Urban Change. Madrid, ESP.

Mefiodow, L. A, [1991). Der fiinfte Kondratie > Sirategien zum Strukturwandel in Wirtschaft und
Gesellschaf [The fifth Kondratieff: Strategies for siructural change in the econamy and
society] (Vol. 20 Franklurl, Wiesbhaden, DE: FAZ, Gabler.

Nefiodow, L. A, (2006). Der sechste Kondratie (= Wege zur Produktivitidt und Vollbeschdftigung
im Zeitalter der Information. Die langen Wellen der Konjunktur und ifre Basisinnovationen
[The Sixth Kondratieff: ways of productivity and full employment in the age of information...]
(6Lh ed.). Sankt Augustin, DE: Rhein-Sieg-Verlag.




feferences =15

Meliodow, L. A., & Neliodow, 5. (2014). The Sixth Kondratieff: A New Long Wave in the Global
Eeonamy. North Charleston, SC: Creates pace Independent Pub.

Open Knowledge Labs, [n.d.). Members - Open Knowledge Labs. Retrieved from hitp://
okfnlabs.org/members/

Poral, M. U, [1977). information ecomamy (Vol. @), Office of Telecommunications Special
Publication 77-12[1]-77-12{9]. Was hinglon, DC.

Riflkkin, |. [(2014). The zero marginal cost sociefy: The internet of things, the collaborative
commons, and the eclipse of copitalism. New York, NY: Palgrave Macmillan.

Schumpeter, |. A, [1939). Business cpcles: A theoretical, historical, and statistical analysis of the
capitalist process. New York, MY: McGraw- Hill Book Company, Inc.

Stehr, M. (1994), Knowledge societies. London, UK: Sage.

Stiller, O (2005). Innovaionsdynamik in der zweiten industnellen Revolution: Die Basisin-
novation Nanotechnalogie [innowtion dynamics in the second industrial revolution: The
basic inmovation nanotechnology]. (Marburger Farderzentrum fir Existenzgrinder aus der
Universitdt, Ed.). Norderstedt, DE: Books on Demand GmbH. Retrieved from hilp: /farchiv.
ub.uni-marburg. de/diss/z2006/0002 /pdf | dos. pdl

Stock, W. G, [2011). InfTormational cities: Analysis and construclion of eities in the knowledge
sociely. fournal of the American Sogiety for Information Seience and Technolagy, 62(5),
963-986. hilps:/fdoi.org/10.100 2 asi

TolMNer, A. (1980). The thid wawe. New York, NY: Momow.

van Dijk, |. A (20132). The network socety [3rd ed.). London, UK: Sage.

Van Duijn, |. |. (1983). The long wawve in economic life. London, UK: Allen & Unwin.

Vercellone, C[2007). From lormal subsumplion o general intellecl: Elemenls fora Marxisl
reading of the Lhesis of cognitive capitalism. Historical Materinlism, 15(1), 13-36.

Webster, F. [1995). Theores of the information society. London, UK: Routledge.

Webster, F. [2002). The informalion sociely revisited. In 5. Livingstone & L. Lievrouw (Eds.),
Hondbook of new media [pp. 255-266). London, UK: Sage.




3 Measuring cities of the knowledge society

The development of the knowledge society is intertwined with many factors that
impact each other. One aspect is economic growth, as increased economic pro-
ductivity results in market growth, which can be statistically measured by the
eross domestic product (GDP), i.e. “the monetary value of all goods and services
produced in a nation during a given time period, usually one year” (Brezina, 2011,
p. 4} Thus, all goods and services that are bought by ordinary consumers (e.g.
in a supermarket), corporations (e.g. all computers for their employees), or the
government (e.g. construction of new metro lines) increase the GDP. The United
Mations Development Program uses statistical data such as the GDP, together
with the life expectancy of the population at birth, the rate of alphabetization
of adults, and the ratio of students in their respective age groups to analyze the
human development status on a national level. Their aim is to discover and
observe development trends in diverse areas such as mobility, climate change,
and gender and ethnic inequality (UNDE 2014 ). Depending on the topic of inves-
tigation, different indicators are included in studies and finally, in most cases,
compared to the GDP growth rate.

On the city level, different terms and approaches exist to describe the meas-
urement of the knowledge society. Depending on the type of city (digital, smart,
knowledge, or creative), different indicators are used. As explained in the first
chapter, [ will bring different approaches in line with the definition of an infor-
mational world city. Figure 1.2 represents an overview of the main characteristics
which are identified by Stock (2011} and are used in several case studies as well
as in development reports. Some indicators like the GDP are firmly established
as an indicator of growth but others are not and used experimentally. For those
that are not established, [ will formulate hypotheses that will be investigated
later on.

3.1 Infrastructures

Referring to the development of the knowledge sodety, two main infrastructures
have evolved, namely the *ICT infrastructure™ and the “cognitive infrastructure.”
The former isallocated to the technical development of the fifth Kondratieff cyce.
It is the basic innovation of this economic cycle. The latter is not new, but has
grown in importance and refers to the knowledge and creative institutions and
their output.

https: {{dol.org/10.15 15/ 97 E31105 7766 2-003
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3.1.1 ICT infrastructure

ICT is the infrastructure which has become central in everyday life and essential
for many businesses, The approach of being connected everywhere and anytime
is mostly investigated under the heading of ubiquitous computing or ubiquitous
cities (Schumann & Stock, 2015). Internet connectivity does not only include
private individuals and businesses. We have by now arrived in the age of the
Intemet of Things and have to inchide sensors and things with Wi-Fi connections
inthis ubiquitous environment (Hollands, 2008; Rifkin, 2014). However, cities are
still the center of human interactions (Sassen, 2001} and physical mobility must
therefore not be ignored.

With the advent of ICT, investigations related to human development have
referred to the information society, Bruno, Esposito, Genovese, and Gwebu (2011)
have examined the progress of different indices that measure the ICT access, use,
and skills on a national level. Access is related to telephone landlines per 100
inhabitants, mobile phone subscriptions per 100 inhabitants, internet bandwidth
(bit/s) per intemet user, and proportion of households with a computer and with
internet access at home, ICT use s calculated by the number of internet users per
100 inhabitants, landline broadband internet subscribers per 100 inhabitants,
and mobile broadband subscribers per 100 inhabitants. Finally, ICT skills® are
estimated with the help of the adult literacy rate and to secondary and tertiary
education gross enrollment rate.

In the early stage of the fifth Kondratieff cycle in 2003, the ITU published
their “Digital Access Index” (ITU, 2003) and Orbicom the * Infostate” index, which
was established to explore the digital divide on a national level (Sciadas, 2003).
For future publication, Orbicom and ITU merged their indices and published the
*ICT Opportunity Index” (ICT-0I) from 2001 to 2005 (ITU, 2007a). Other indices
that analyze the ICT development on national level are the *ICT Diffusion Index”
(ICTDI}, published by the United Nations Conference on Trade and Development
(UNCTAD) for the year 2005 (United Nations, 2006) , the "Digital Opportunity
Index” (DOI) published by ITU for the years 2005 and 2006 (ITU, 2007b), the “ICT
Development Index”™ (IDI), which has been continuously published by ITU since
2007 (its most recent publication is I[TU (2010}, the “E-Readiness Index” pub-
lished annually by the Economist Intelligence Unit and IBM from 2000 to 2009
(Economist Intelligence Unit, 2009), the “Digital Economy Rankings” published

1 The indictor [ICT skills is thus somewhat underdeveloped, since a direct monnection betwesn
the education oblained by individuals and their ability to use ICT is not evident. Media or infor-
mation literacy is a [ar superior indicator, bul almost impossible o be evaluated on a global scale
{Beulelspacher, 2014; Henkel, & Slock, 2016).
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by the Economist Intelligence Unit and [BM in 2010 (Economist Intelligence Unit,
2010}, and finally, the “Networked Readiness Index” published annually by the
World Economic Forum (World Economic Forum, 2015).

According to a study by Paparwekorn (2015, p. 385), ICT indices can generally
be grouped into five categories:
infrastructure and accessibility,
national regulatory agency (MAR) and ICT policy,
business environment,
education and innovation,
usage and security.

LA

Paparwekorn (2015) argues that indices are important for gauging the degree of
development of a certain region or nation. Especially when it comes to develop-
ment plans, a region or city is able to benchmark its own development against
other regions and then able to set realistic goals for further ICT strategies.
However, a comparison of a certain set of variables always comes with a number
of limitations, such as missing data or methodical assumptions that are not appli-
cable for every region on a global scale. Thus, indices have to be read and inter-
preted very carefully.

Mevertheless, Bruno et al. (2011} find that ICT indices are highly correlated
with the GDP of a nation. Thus, the ICT-0I has a correlation of +0.946 and the IDI
a correlation of +0916 with the GDP (Bruno et al., 2011, p. 27). This implies that
national growth and wealth impacts ICT access, use, and skills, and vice versa. A
similar trend is determined by Stock (2011}, who identifies a high correlation of
+0.90 (Pearson) for the Human Development Index (HDI} and the ICT Develop-
ment Index (IDT) for 112 countries.

In a further study, Jin and Cho (2015) use different variables (e.g. PCadoption
rate, internet use rate, profit rates of ICT supplier, ICT trade, the amount of ICT
workers, policies and governmental investments) to evaluate the impact of ICT on
national growth rates for a total of 128 countries, According to their findings, the
adoption rate of PCs has no significant correlation. This is not surprising since,
nowadays, many other devices also allow internet access. Thus, they argue that
the adoption rate of multiple devices with intemet access has a positive effect
on economic growth., Further, a statistically significant correlation was found for
the variables internet use, profit of telecommunication suppliers, and govem-
mental investments. No comelation could be found for the varables amount of
ICT workers and ICT trade. In addition, they investigated the effect of education
and literacy rates on economic growth and conclude that both variables do not
have as strong an impact as, for example, ICT use. They do not, however, discuss
the limited significance of the charactedstics used (school enrollment rates and
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literacy rates), which by themselves do not tell us anything about the level of
information literacy (Spitzer, Eisenberg, & Lowe, 1998) of the population or the
quality of the educational system. Further variables with some inflience are
national corruption and the consumer price index, as “both are shown to affect
national economic growth positively, with significance levels of 95% and 99,
respectively” (Jin & Cho, 2015, p. 258). It is argued that “[t]he positive effect of
CPI (corruption perception index) on economic development is consistent with
the assertions that emphasize good govemance as a critical factor for economic
development” (Jin & Cho, 2015, p. 258).

Overall, we therefore see a complex mix of indicators used to measure the
state and progress of the knowledge society on the national level. Summarizing,
the knowledge society has been investigated on national level since the eary
twenty-first century. Its development is highly intertwined with economic growth
and information and communication technology. Rapid technological innova-
tions have influenced which kind of technology infrastructure is needed for such
a society. One example is the indicator “wireless broadband subscription,” which
has replaced “fixed internet subscription” since slow internet access via modem
is no longer relevant . Education has increased in importance, as well as freedom
ofinformation and access to public information. In addition, the gross enrolment
and literacy rate of adults are used as indicators of ICT skills and HDL In the
following, [ will use these indicators and bring them into line with investigations
on the city level, since cities can be defined as the hubs that are the cause of the
development of the modem world (Jacobs, 1969, 1984). According to Hall (1985)
cities are part of the “geography of the fifth Kondratieff.” Furthermore, Stock
(2011} emphasizes that typical cities for a societal era have always existed, as for
example Manchester was a typical city of the industrial society or Manhattan of
the service society. Accordingly, he is convinced that the prototypical cities of the
knowledge sodety in the twenty-first century are informational cities.

One index, which focuses on ICT and the development of smart cities, is the
Networked Society City Index 2004, which was assembled by the Swedish IT Cor-
poration Ericsson. Because Ericsson is a private corporation, their index has to
be read with some degree of caution. Further indices by independent agencies
are under development, for example by the ITU. A report on “Smart Sustainable
Cities™ will be developed by the ITU-Study Group 20. According to the *Smart
cities — Preliminary Report 2014" (ISO/IEC JTC 1. InformationTechnology, 2015),
city indices like “Global City Indicators™ or the “Green Cities Index™ use varia-
bles that do not reflect or relate to the ICT infrastructure in cities. Accordingly,
smart cities have different demands which can be defined as technical, market,
and social needs. Those require standardization to facilitate interoperability. The
established indicators of ICT developments on a national level, as well as the
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discussion on ICT indicators to compare city developments, are never isolated
ICT infrastructure measurements. For example, the investigation of European
medium-sized cities as smart cities uses the ICT infrastructure as a sub-indicator
of “smart mobility" (Giffinger et al., 2007). Economic and social factors have to
be considered as well and have been included, for example, by Nesta (2015)
They have established a “European Digital City Index™ with the aim of comparing
entrepreneurship in the digital economy. The lack of ICT city indices on a global
scale and the approach to define standards of smart cities indicates the need for
further research in this field.

For example, one indicator that is valuable only on the dty level is acces-
sibility of WiFi hotspots, Those are especially important for tourists, business
travelers, but also for people who cannot afford (mobile) broadband contracts,
Ergazakis, Ergazakis, Metaxiotis, and Charalabidis (2009) d efine low-cost access
to Wi-Fi networks as one of their criteria of a knowledge city. Furthermore, low-
cost access to broad band networks is assumed to be present in most global cities
(Ergazakis et al., 2009). The amount of Wi-Fi hotspots is useful for a compar-
ison of dense areas like a city or touristic hubs where a lot of people will use
this access. This was acknowledged within the E-Readiness Ranking, a national
index, in which Wi-Fi hotspots are not compared due to concems about the data
comparability on a national level (Economist Intellige nce Unit, 2009),

The ICT infrastructure is subject to different quality and availability options
depending on the market conditions. Quality and availability of internet access
are influenced by the interplay of gove mment development ( plans) and economic
interests. Taking a look at the Unite Arab Emirates (UAE), with the two big cities
Dubai and Abu Dhabi, it could be observed that the telecommunication market
used to be monopolistic with Emirates Telecommunications Corporation (Etis-
alat} as the only provider (Kosior, 2013). Since 2007, however, a second provider
named Emirates Integrated Telecommunications Company (du) is able to offer
universal ICT support like Etisalat. Further corporations have been entering the
market since 2009, but they are merely allowed to support niches. The main pro-
viders are under governmental control. Due to this oligopolistic or govemmen-
tally-owned market, the prices are relatively high. They range from 1% (starting
with 1 Mbps) up to 80 (for 100 Mbps) of the GDP on a per-capita basis in fiscal
yvear 2013, In contrast, the ICT providers on a polypolistic market such as can
be found in Scandinavian cities — Oslo, Helsinki, and Stockholm — offer compa-
rably cheap contracts which make up only between 0.5% and 0.7% of the GDP
per-capita in 2011 (Stallmann, 2014). In both cases, the majority is using broad-
band connections if available. On the one hand, the government as monopolist at
the market can keep prices at an artificially high level. On the other hand, govemn-
ments can also help to provide broadband access to all areas if they are working
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as a provider, as in the case of UAE, or offer incentives for providers of the private
economy, e.g. through subsidization or other reward systems.

The increasing importance of ICT with regard to city development and plan-
ning is already a common topic for IT firms, science, city mayors, and citizens.
Cities have become data-driven hubs as envisioned in many science fiction films
(Hollands, 2014). Recent studies on future city development refer to the term
“Smart City " (Hollands, 2008). The IT companies Cisco and Gale International are
invelved in building the Smart City Songdo in South Korea and share a common
vision: ®... in cities of the future urban services will be delivered more innova-
tively, and cities will be managed more efficiently using technology that enables
newer models of managed and hosted services within public-private parntner-
ships” (Songdo [BD, 2009). Furthermore, [BM is solving urban problems through
technology, as well (IBM, 2010). The goal is not to build a whole new city, but to
develop smarter city projects for different urban problems, such as health care or
traffic. Hollands (2014) criticizes the development of “Smart Cities,” as they are
advanced by IT firms and the huge amount of data produced by citizens will be
owned by corporations instead of the cities themselves.

However, IT firms located in a region may bring further advantages as they
require an excellent ICT infrastricture and may therefore support its develop-
ment simply as a sensible business decision. One example is the IT Corporation
Mokia. Mokia is located in Espoo, which is located near the Finnish capital Hel
sinki, and has been one of the leading global providers of cellular phones of the
first generation. Today, Helsinki is a dty with an enhanced and highly developed
ICT infrastructure. A further example is Google, Google has implemented a large
number of Wi-Fi hotspots around Palo Alte, thelocation of Google headguarters.
This is not merely limited to IT firms, as other businesses also depend on a highly
developed ICT infrastructure and therefore may potentially fund it out of eco-
nomic self-interest.

The connection of physical space, digital data, and citizens enables new
means to solve urban problems created by increasing urbanization. To mention
one example, we could envision traffic jam warnings calculated through the trav-
eling speed of car drivers using a smartphone with GPS connection (Hemeraetal.,
2010). These kind of services are possible with an enhanced ICT infrastructure in
which users generate and retrieve real-time data through mobile IT devices.

A further example of how ICT has changed and continues to change our lives
is the way we communicate, work collaboratively, and retrieve information. In
many cases emails, messengers (e.g. WhatsApp or Facebook Messenger), group
discussion apps (e.g. Slack), video calls (e.g. Skype or Hangout), and socdal
media platforms (e.g. Facebook or Twitter) have opened up significantly more
opportunities than the classic telephone call or posted letter. If we are looking
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for information, we are probably going to use Google (Rowlands et al., 2008).
For more profound information, deep web databases are at our disposal through
digital lbraries (Mainka et al., 2013). These possibilities are also based on ICT.
The innovation is that we access these sources of information anytime and any-
where through our mobile devices, Most importantly, the ICT infrastructure is
the basis for future economic development and represents the fifth Kondratieff
cycle, which has evoked the network of ICT, namely the internet, and outpaced
the network of the fourth Kondratieff cycle, namely automotive traffic in cities.
Smart city developments are always concerned about efficiency and sustaina-
bility {Hollands, 2008). Climate change and new modes of mobility are in focus
(Mam & Pardo, 2011), and car and bike sharing has entered the mobility market
in metropolises next to green buses and (underground) trains in enhancing sus-
tainable public transport.

Summing up, the ICT infrastructure of a city or region is measurable through
hard factors like broadband speed, accessibility, and quality as well as the
amount of internet users as determined by the number of broadband subscrib-
ers and Wi-Fi hotspots. Political willingness to improve the ICT infrastructure or
support businesses of the ICT market are understood as advantage, The ICT infra-
structure is conquering the city and automotive traffic is increasingly reduced.
Finally, information literacy needs more attention and adequate investigation.

Which technical factors are crucial in an investigation of informa tional world
cities? The fact that ICT access, use, and skills are considered important is already
evident through the high number of indices on national level which use them as
part of their calculation. From the economic perspective, it is still controversial
whether ICT companies have to be located in a city to improve the city's ability to
become an informational world city. Thus the following hypothesis will be proven:

H1 Informational world cities are hubs for companies with information market
activities, e.z. telecommunication companies.

The importance of the ICT infrastructure with regard to informational world city
development may usurp old traditions, According to Stock (2011), highways have
to be abandoned in favor of more space for recreation, as in the case of Seoul,
where the highway in the city center has been demolished to open up the space
for walking and leisure. Seoul is a leading city with regard to its ICT industry.
Contrasting these two development paths the following hypothesis will be inves-
tigated:

H2 The ICT infrastricture in an informational world city is more important
than automotive traffic infrastrocture.
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3.1.2 Cognitive infrastructure

Humans are in the focus in the investigation of informational world cities. In an
economy in which knowledge is understood as crucial growth factor (Machlup,
1962), humans are important to transform information into knowledge and vice
versa (Kuhlen, 1995). As already described in the first chapter, the topic knowl-
edge city or creative cty is often referred to when it comes to the investigation of
the knowledge society. The infrastructure of these city types can be combined
as “cognitive infrastructure” (Stock, 2011). It is a soft infrastructure, as it is not
measurable according to hard facts like the ICT infrastructure (Setunge & Kumar,
2010). According to Stock (2011, p. 970), the cognitive infrastructure of informa-
tional cities can be investigated by two types of activity:

- Scientific-technical-medical activities and theresults thereof (‘knowledge city '),
- Creative-artistic activities and the results thereof (‘creative city”).

As activities need a place of origin, [ will add institutions of the knowledge and
creative city as further part within the cognitive infrastructure. In particular,
libraries inhabit a special role in the twenty-first century as meeting, learning,
and creative spaces as well as knowledge providers. Inthe followin g ['will discuss
the key factors that define a knowledge city as well as a creative city and the role
of libraries within this context.

Knowledge city
The knowledge city infrastructure inchudes institutions like universities, enter-
prises of the knowledge economy, and research and development units. Kunz-
mann (2004}, for example, defines the knowledge city as a home for knowledge
institutions like public and private universities, publicly funded research insti-
tutions (e.g. the Frauenhofer Institute or Max Planck Institute in Germany), and
research institutes or centers operated by private corporations. The agglomera-
tion of these institutes is also called the “triple helix” (Kunzmann, 2004). Univer-
sities and enterprises in such cities benefit from each other. Coarporations have
the money to invest in research or pay for professors, and universities educate
knowledge workers, which are needed in corporations, and help knowledge
workers to open innovative startups (Van Winden, 2009}, According to Carrllo
(2004, p. 44) “[knowledge cities] are becoming the scenario for probably the most
substantial development in human evolution.”

The basis of knowledge is education. Education has an overwhelmingly
positive impact and is related to the status and income of a person in society
(Heidenreich, 2002). Thus, enrolment in secondary and tertiary education is part
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of the HDI, and the rate of adult alphabetization is inchuded in several ICT indices
as well. In addition, life-long learning as well as an adequate educational system
are seen as part of the continuous development of the knowledge society (Lim,
1999}, Therefore, institutions like universities and libraries are needed (Stock,
2011), as libraries are able to offer life-long learning,

Referring to the education level, scientific and technical competencies could
be used as an indicator of knowledge flows. Stock (2011, p. 970) emphasizes
that “[t]he knowledge society may be concerned with all sorts of knowledge,”
among them scientific knowledge of STM - science, technology, and medicine —,
because economic development is based on scientific innovations. In the bio-
technology sector, for example, sdentists are currently working on new biofu-
els that could end the global dependency on limited fossil fuels such as oil and
gas (Department of Energy, n.d.), a development that would have a substantial
impact on future economic growth. In the field of medicine, scientific innovation
can, for example, lead to an increase of the population's life expectancy (Nef-
iodow, 2006}, which is why the HDI includes the indicator “life expectancy at
birth" (UNDP, 2014).

Stock (2011) proposes to use informetric investigations to analvze scentific
output by the number of patents and scientific articles and its impact by the
number of citations of these publications. These are the information flows from
a scientific point of view. Powell and Snellman (2004, p. 203) show that a patent
investigation reflects the development of the economy, as proven by the evalu-
ation of patents granted in the US: *The upsurge in overall patenting activity is
driven by the emergence of new industries, highly fertile in terms of generation
of novel ideas and new products. In tandem, there is a decline in traditional
sectors,”

In summary, on the city level the investigated infrastructure related to the
knowledge city is based on places, education, and information flows. Places refer
toinstitutions of higher education, science parks, libraries, and enterprises of the
knowledge economy (Carrillo, Yigitcanlar, Garcia, & Lénngvist, 2014; Kunzmann,
2004}, Education plays a significant role, as secondary and tertiary enrolment are
both part of the HDL Finally, information flows refer to scientific articles, patents,
and citations (Powell & Snellman, 2004; Stock, 2011).

Thus, the question arises how to measure the knowledge infrastructure? As
knowledge institutions are the origin of knowledge output and are physically
visible in the city they could be understood as the foundation of the knowledge
output. This should not be taken to mean that all knowledge institutions produce
the same output. However, the trend in informational world cities is to agglom-
erate science and development at one place, e.g. at science parks or university
clusters (Kunzmann, 2004). Thus, the following hy pothesis will be investigated:
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H3 Science parks or university clusters that cooperate with knowledge-
intensive companies are important in an informational world city.

The investigation of information flows as relating to informational cities should
also be considered an important pursuit, but would exceed the scope of thisthesis
and therefore will not be included . Bowever, quality rankings of knowledge insti-
tutions inchide indices like the number of patents and scientific publications as
indicator to which [ will refer in the following.

Creative city

According to Florida (2003b, p. 40) three types of creativity exist: “(1) technolog-
ical creativity or innovation, (2) economic creativity or entrepreneurship, and (3}
artistic and cultural creativity.” Creativity is a driver of economic growth. Thus,
Florida (2003a) refers to the “creative capital,” which is a type of human capital,
that, if it can be found in a place, ez, a city, will be a magnet for further cre-
ative people, as they prefer open, tolerant and diverse environments. Further,
he defines the 3 T's”™ of the creative class that are crudal facters of economic
growth: technology, talent, and tolerance (Florida, 2002). He investigates this by
correlating high-tech places with places with the highest concentration of gay
people according to the "Gay Index” and his "Bohemian Index,” which counts
the penetration rate of artists, writers, and perfformers in a region (Flarida, 2014).
Florida (2003a) also defines the creative class on a broader spectrum not only
limited to artists, writers, and performers, but also including occupations like
scientists and engineers, university professors, non-fiction writers, editors, think-
tank researchers, and analysts.

Fromaneconomic perspective the creative classis often referred toas the ®cre-
ative industry," “cultural industry,” or “creative economy”™ (Flew, 2013; Howkins,
2001; Pratt, 2008}, Thus far, no consensus has been established onwhich sectors
belong to the creative industries or even on which term should be used, creative
or cultural industry (Hislzl, 2006). Singapore, for example, uses a classification
framework for the creative industries which consists of three parts: arts and
culture, design, and media. The British Council (Collis, Felton, & Graham, 2010}
advocates dividing the creative sector into four domains: (1) books and press, (2}
audio-visual, (3) performance, and (4) visual arts and design. For Stock (2011),
the creative class overlaps with the definition of knowledge workers. Accord-
ingly, Florida (2003a, p. 8) argues that “the creative class also indudes treative
professionals”who work in a wide range of knowledge-inte nsive industies.” Thus,
a clear separation of the knowledge and creative city is not feasible, and both
parts are best jointly considered as the cognitive infrastructure of a city.
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Just as there are differences in the terminology and classification of cultural
and creative industries, they also have a diverse impact if we compare this devel-
opment on a global scale. Mumgadas, Vieten, Nikolic, Fetkiewicz, and Stock
(2015) analyze the impact of creative industdes (including culture and arts, and
innovation in the sense of publications and patents) on the GDP on city level.
Their results show that the creative industries in the American cities investi-
gated have a higher correlation with the GDP than in European or Asian cities.
Thus, they argue that Florida's results on the impact of creativity and economic
growth is true for American cities, but cannot be generalized as a global phe-
nomenon. Further research on the relevance of Florida's creative class theory was
undertaken by Hansen, Asheim, and Vang (2009). Accordingly, not all hypothe-
ses of the creative class are true for Europe. Nevertheless, tolerance and attrac-
tive environments attract the creative class and have a positive impact on the
regional development. They argue for simplifying the theory to 2T's (talent and
tolerance}, and that a more diverse investigation of occupations would resultina
better understanding of the creative class. Identifying patents in the fields of ICT,
fashion design, music and other creative sectors could also help to identify loca-
tions of creative [competitive cities (Boulton, Brunn, & Devrendt, 2012).

The creative city, in its physical representation, is dedicated to creative indus-
tries. Most evident are bohemian neighborhoods in which creative talents and
industries settle down (Collis et al., 2010), often established in creative quartiers
near the city center and with the proximity of talents and industres of the cre-
ative class within a city as an important factor, Interinking is not based on ICT
but on face-to-face communication (Storper & Venables, 2004). Thus, places in
the city where creatives can meet each other become crucial (Stock, 2011). Local
creatives can function as a bridge between the space of flows and the space of
places (Castells, 1996). Therefore, local creative clusters which bring together
local creatives and authorities are important for the development of a “*milieu of
innovation” (Camagni, 1995; Hitters & Richards, 2002),

OpenSocial Leaming isa new form of the knowledge market of the twenty-first
century which can be dedicated to a new form of innovative milieu:

OPEN SOCIAL LEARNING ... [includes| spaces [or action and entiies (Public Privale Parl-
nerships, PPP), thal use digital technology as a esource to aller LEARNING ([ocusing on
the learner) that is SOCIAL (oo-creation and collective use of knowledge) and OPEN [based
on the reusabdlity of the learning object ). These new organizations “labs" co-coeate, col lab-
orale, and biild allernative roads Lo bring aboiil real change in Che way we learn, innovale,
wiode, enjoy, live .. [OSL crowdmap, nud., para. 1.

Carrillo et al. (2014} mention, for example, Citilabs as spaces for collaborative
leaming. Leaming initiatives are initiated by citizens and are often related to




3.1 Infrastruclures == 27

technology. Furthermore, FabLabs, HackLabs, living lab, Tech Shops or Innova-
tion Boot camps are events or spaces for an open community that is likely to par-
ticipate and to create something. Cities that are home to creatives need to offer
space that can be used accordingly.

In summary, the creative infrastructure includes creative talents, creative
industries, proximity and face-to-face interaction. The cormrelation of the creative
class and GDP growth rates is evident for American cities, but cannot be observed
ona global scale. Thus, it is questionable whether Florida is right with his assump-
tion of the high impact of creative city indicators on the development of cities in the
twenty-first century. Accordingly, the following hy pothesis will be investigated:

H4  An informational world city needs to be a creative city.

Further, the agglomeration of creative industries and talents are important to
foster innovation. The creative dass (inchiding creative talents and knowledge
workers) need space within the city to meet and interact. Therefore, the following
hypothesis will be investigated in addition:

H5 Physical space for face-to-face interaction is important for an informational
warld city.

Libraries in informational world cities

According to Hall (1997), access to information either via ICT or face-to-face
is one of the main indicators of cities of the twenty-first century. And this is
exactly the role of libraries in informational world cities, as library services
are dedicated to two spaces: digital and physical (Mainka et al., 2013). Follow-
ing Ergazakis et al. (2009), libraries offer a tremendous amount of collections
through digital access. Thus, a main characteristic of the knowledge city is
the digital library that serves the needs of citizens and businesses. Access is,
for the most part, cheap or even free of charge. Furthermore, access is not
only limited toreference information, e.g. through the library catalog, but also
extends to a great deal of full text material (Stock, 2011). This access to infor-
mation via library networks is only possible through the enhanced ICT infra-
structure. A precondition of this service is that citizens and companies located
in the city are able to get access through the internet and their own devices,
Stock (2011) emphasizes the idea of library networks as service providers inde-
pendent of their location. One example mentioned is the digital library in Rey-
kjavik, which offers access for the whole population of Iceland to all scientific
publications published in specialized journals on Elsevier's Science Direct
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(van de Stadt & Thorsteinsd 6ttir, 2007 ). Another example is the nation of Sin-
gapore: Its library network offers access to a wide range of selected resources
of general interest through private and library devices for registered users,
and access to specialized resources and databases through devices located at
any library branch, e.g. the National Library in the city center (Chellapandi,
Wun Han, & Chiew Boon, 2010; Sharma, Lim, & Boon, 2009). Both Iceland’s
and Singapore's models are very cost-intensive. In comparison, the model
of Singapore is less expensive since specialized materials are not provided
through the digital network but rather only accessible through devices at the
library building (Stock, 2011}, The available media are not only dedicated to
scientific or specialized materials — fiction is part of the library collection,
as well. According to Stehr (2003) research on the knowledge society should
not only be interested the knowledge output, but also in the consumption of
knowledge.

Libraries both public and specialized are also considered in terms of their
economic value — following Mainka et al. (2013) this is evident through the
studies of Aabg (2005), Ferreira dos Santos (2009), Ko, Shim, Pyo, Chang, &
Chung (2012), Koontz (1992), McCallum & Quinn (2004), Missingham (2005),
Morris, Sumsion, & Hawkins (2003), Poll (2003), Saxena & McDougall (2012). In
the business sector public libraries are an important service for small and medi-
um-sized companies that do not maintain any libraries or information centers
of their own (Ferreira dos Santos, 2009). Libraries serve as document suppliers
and as providers of cumrent information, e.g. on mergers and acquisitions in the
business sector (Yimin & Zhong, 2008). Public libraries belong to the “soft” loca-
tion factors, as they cannot be investigated through “hard” facts like infrastruc-
tures or wage structure (Mainka et al., 2013). Soft location factors are import ant
in attracting and binding companies as well as the creative class (Florida, 2003a;
Umlauf, 2008). Mainka et al. (2013} argue that public libraries, even if they are
just a soft location factor or a cultural institution, are important as a physical
space within the city, as proven by investigations of cultural amenities and librar-
ies (Evans, 2009).

The economic value of a public library can be investigated through the will-
ingness of costumers to pay for its services, but can also come tolight if a public
library is to be shut down and cdtizens start to protest (Aabg, 2005 Hummel,
1990; Ko et al., 2012). As physical place the library can also act asa *place maker”
(Skot-Hansen et al., 2013}, New library buildings with an attractive architecture
are further used as urban planning instruments to revitalize city space. Public
libraries in general invigorate their communities by inviting citizens to interact
with their library or by publishing content produced by the community. Public
libraries offer space for working, meeting, and learning (Mainka et al., 2013). As
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public library buildings are public space, they offer room for the community and
are understood as part of the basic infrastructure of the creative and knowledge
city (Florida, 2003a; Landry, 2008; Stock, 2011).

In summary, infrastructure role of libraries comprises their physical and
digital services. The digital library refers to information support including access
to full text content. According to Dehua and Beijun (2012), knowledge in an
informational world city is understood as a service that is ubiquitously available
through digital netwaorks and devices. Therefore, the following hypothesis will be
investigated in connection with the support of digital content:

He A fully developed content infrastructure, e.g. supported by digital libraries,
is a characteristic feature of an informational world city.

With regard to the physical space, Mainka et al. (2013) conclude their study with
the question of how creative talents and knowledge workers could be attracted
to library buildings. Space within the library is changing from being a large
repository of printed material towards more space for the community. Thus, [
will investigate this changing role of the library as formulated in the following
hypothesis:

H7 Libraries are important in an informational world city as a physical place
for face-to-face communication and interaction.

3.2 Political will

The political willingness of a city can be observed by its achieved goals and
future master plans, which are related to a city's development e.g. in economy,
society, and infrastructure. According to Yigitcanlar (2010, p. 395) the following
activities are crucial with regard to the political and societal will of an informa-
tional city:

- strategic vision and development plans,

- financial support and strong investments,

- agencies to promote knowledge-based urban development,

- aninternational, multicultural character of the city,

- metropolitan Web portals,

- value creation for citizens,

- creation of urban innovative engines,

- assurance of knowledge society rights,

- Jow-cost access to advanced communication networks,
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-  research excellence,
— and robust public library networks.

Political willingness goes hand in hand with societal will. Thus, for example, a mul-
tinational character within a city can only be reached by an open-minded society.
All of the factors required for an informational city as previously mentioned by
Yigitcanlar (2010} can be tracked with the help of the *Knowledge-Based Urban
Development”™ (KBUD) framework, which covers four pillars of development,
namely economical, societal, spatial, and institutional (Carrillo et al., 2014). This
framework can aid in detecting good governance in line with a knowledge society.

City mayors have recognized the importance of information and communi-
cation as a driver of economy and wealth and have started to push their city with
governmental future plans. One of the early adopters is Singapore, which devel-
oped a master plan in 2005 in which they describe their goal to become “An Intel-
ligent Nation, A Global City, Powered by Infocomm” by 2015 (IDA, n.d.-a). Today
they follow a *Smart Nation Vision"”, which equally refers to the further develop-
ment of the ICT sector (IDA, n.d.-b). Another example is Barcelona: Their vision
is “to become: self-sufficient, with productive neighborhoods, living at a human
speed and producing zero emissions. A productive, open, inclisive and innovative
city; a living city with enterprising people and organized communities” (Damerd
& Rosenthal-Sabroux, 2014, p. 14). For citizens, living in a *Smart” or “Informa-
tional City" presents advanta ges in everyday life. Servicesbecome gadgets in their
pockets, eg. in smartphone applications based on city data or services (Mainka,
Hartmann, Meschede, & Stock, 2015a), Furthermore, citizensare able to add vahie
to the tremendous amount of data that smart cities are generating, as “the role of
sensors/information providers is the only role citizens can play that is specific
(not to say exclusive) to smart cities” (Castelnovo, 2015, para. 4).

However, merely having the technological equipment is not a guaran-
tee for having access to information, Thus, Lor and Britz (2007) ask whether a
knowledge society is possible without freedom of access to information. Access
to information should be affordable for all of sodety, implyving a balance between
regulation by the government and the market: “The development of a knowledge
society requires freedom. It therefore requires a social system that allows critical
thinking, encourages access to the ideas of others, and promotes the freedom to
communicate and participate in the sharing of the global body of knowledge”
(Lor & Britz, 2007, p. 395). They conclude that it is possible to be an informa-
tion society but not a knowledge society — if there is no freedom of information,
content, and human capacity. Freedom of information is understood as a human
right and stated by the United Mations to be essential for a transparent, open,
and democratic government, in addition possibly helping to avoid corruption (La
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Rue, 2011). Freedom of information is measured for example by Re porters without
Borders (n.d., para. 5), who compile the World Press Freedom Index using the
following indicators:

Plhuralism

Measures the degree to which opinions are represented in the media

Media independence

Measures the degree to which the media are able to function independently
of sources of political, governmental, business and religious power and
influence

Environment and selfcensorship

Analyses the environment in which journalists and other news and informa-
tion providers operate

Legislative framework

Analyses the impact of the legislative framework governing news and infor-
mation activities

Transparency

Measures the transparency of the institutions and procedures that affect the
production of news and information

Infrastructure

Measures the quality of the infrastructure that supports the production of
news and information

Abuses

Measures the level of violence and harassment during the period assessed

In addition to freedom of press, the freedom of the internet is a basic indicator
of the free flow of information. Accordingly, this is measured by Freedom House
(2016, para. 10) with the following indicators on national level:

Ohbstacles to Access details infrastructural and economic barfders to access,
legal and ownership control over intemet service providers, and independ-
ence of regulatory bodies;

Limits on Content analyzes legal regulations on content, technical filkering
and blocking of websites, self-censorship, the vibrancy/diversity of online
news media, and the use of digital tools for civic mobilization;

Violations of User Rights tackles surveillance, privacy, and repercussions
for online speech and activities, such as imprisonment, extralegal harass-
ment, or cyberattacks.

However, mass media information as well as government information should be
open for the public, whether online or offline (Yu & Robinson, 2012). Next to
esovernment services and online initiatives, governments have started to make




32 = 3 Measuring cilies ol Lhe knowledge sociely

public data available through open data portals in the last few years (Mainka

et al., 2015a; Mainka, Hartmann, Meschede, & Stock, 2015b). Those portals may

be on the national level (e.g. data.gov in the US., or data.govuk in the United

Kingdom), the regional level (e.g. data.gld.gov.an for the federal state Queensland

in Australia or open.nrw/de/dat_kat for the federal state North Rhine-Westphalia

in Germany) or the city level (e.g. nycopendata.socratacom for New York in the

US, or data.gov.hk for Hong Kong). This kind of development is often part of an

open government strategy which ideally involves different stake holders partic-

ipating in policy-making and decision-making processes (Bingham, Nabatchi,

& O'Leary, 2005; Harrison, Burke, Cook, Cresswell, & Hrdinovd, 2011} Also,

the understanding of the role of government has changed. With the advent of

information and communication technology came issues like e-governance and
open government, which reflect new modes of government-business, povern-

ment-citizen, and government-government interaction (Harrdson et al., 2015

Palvia & Sharma, 2007). This is more than just the digitization processes within

or between governmental agencies, but mather describes an open discourse

between all stakeholders in the city
The importance of adequate e-government in a knowledge society is stressed
by the United Mations e-government survey. Since 2003, the UN has conducted

a global survey of countries. Their most recent publication is the ninth edition

from 2016 (United Mations, 2016). For their measurement of the “E-Govem-

ment Readiness Index” they combine the *Telecommunication Infrastructure

Index” (TI), “Human Capital Index"” (HCI), and *Online Service Index” (0SI).

Similar to the previously presented ICT indices, the TII s based on the amount

of mobile-cellular subscriptions, fixed-telephone subscriptions, and fixed and

wireless-broadband subscriptions, each per 100 inhabitants. In addition, the
amount of individuals using the internet as a percentage of the whole population
is calculated. For the HCI the adult literacy ratio, the gross educational enrol-
ment ratio, and the expected and mean vears of schooling are considered, reflect-
ing the importance of an adequate educational system. The last part, the OSI, is
based on the e-government survey undertaken by the UN. The survey focuses on

the following topics (United Nations, 2014, p. 191):

- the rsing importance of a whole-of government approach and integrated
online service delivery;

- the use of e-govemment to provide information and services to dtizens on
environment related issues;

- e-infrastricture and its increasing role in bridging the digital divide, with a
particular emphasis on the provision of effective online services for the inclu-
sion of disadvantaged and vulnerable groups, such as the poor, the disabled,
women, children and youth, the elderly, minorities, etc.;
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- the increasing emphasis on service usage, multichannel service delivery,
‘open government data’, e-procurement;
- the expansion of e-participation and mobile government.

Following Namand Pardo (2011}, political willingnessinthesenseof smartorinfor-
mational city initiatives includes citizen engagement. Citizens are not only passive
users of the smart city infrastructure, but able to interact smoothly, reshaping the
local authority's awareness of the citizens' needs (Pimbert & Wakeford, 2001). It
is crucial that govemmental development plans should consider the people and
their lives (Orofino, 2014). An open government or e-govemnance strategy should
inchide new ways of e-democracy (Palvia & Sharma, 2007). E-democracy and
e-participation, in particular through social media channels, help to enhance the
transparency and flow of information, but is still in its infancy (Bonson, Torres,
Royo, & Flores, 2012).

Overall, different governmental issues are of importance when character-
izing an informational city. First, from the political point of view it is not clear
whether an informational city can establish itself within the global network
merely by way of economic market activity — through the invisible hand of the
market —, or whether political willingness and more intensive governmental
support are needed to establish such a dty (Chandler, 2002). Silicon Valley is
an example of a city that became an informational city without a master plan,
whereas Singapore has made a tremendous transition based largely on govern-
mental future vision plans (Stock, 2011). Accordingly, [ will investigate the fol-
lowing hypothesis:

HE Political willingness is important to establish an informational world city,
especially with regard to knowledge economy activities.

Second, governmental services have changed due to the enhanced ICT infra-
structure. Information and services have become available ubiquiteusly. Through
online participation and an open govemmental culture, we can arrve at a new
democratic level within a city. Therefore, [ will investigate whether these opportu-
nities are established in informational world cities with the following hypothesis:

H9 Aninformational world city is characterized by e-governance (incl.
e-government, e-participation, e-democracy).

Third, the ability to share information through different media and digital net-
works does not necessarily imply that there is a free flow of information. Criti-
cal thinking and a free flow of information is understood as a human right and
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essential for becoming a knowledge society. Thus, the following hy pothesis will
be investigated as part of the political will:

HI10 A free flow of all kinds of information (incl. mass media information) is an
important characteristic of an informational world city.

3.3 World city

The corporate structure of an informational world city is the foundation for the
space of flows as defined by Castells (1989). Flows of information, capital, and
power are not determined by administrative city borders but by the interplay of
city networks, Thus, for some researchers the world city network is related to
the economic development of cities, Taylor, Firth, Hoyler, and Smith (2010, p.
2814}, for instance, argue that *world cities do not make the world ity network,
advanced producer service firms do.” The firms located in a city build the rela-
tions to other cities that form the network of cities. World city networks are often
related to the finance sector. Sassen (2001) sees finance, insurance and real
estate (FIRE) as the advanced producer service sector with major impact on glo-
balization.

With regard to the economic development, Egedy, von Streit, and Bontje
(2013) state that cities are being recognized as “multidayered.” Multi-layered
cities are complex constructs formed by the interplay of physical, socio-
economic, and socio-culltural processes, This concept is related to the concept of
historic development paths of a city according to Musterd and Murie (2010), and
is also closely related to the world city and global city concepts by Taylor (2001)
or Sassen (2001). Egedy, von Streit, and Bontje (2013) see Amsterdam, Milan, and
Munich as examples of such cities due to the variety of businesses and industries
located there, with "one-company” towns on the opposite side of the spectrum.
According to Stock (2011, p. 979) the coporate structure of an informational world
city covers four types of companies:

1. Capital-Intensive Service Providers

2. Enowledge-Intensive Companies (high-tech industry)
3. Companies in the Information Economy

4, Creative Companies.

Throughout history, cities have plaved key roles if they were located in a hegem-
ony state (Jacobs, 1969), ie. a state which leads in production, commerce, and
finance (Taylor, Hovler, & Smith, 2012). Finance is seen as decisive factor for cities
to obtain important status within the world network. Following Sassen (2001},
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financeis part of the preeminent advanced producer service firms in global cities.
Cities like London or New York are important world cities because of their loca-
tion in hegemony states. Taylor, Hoyler, and Smith (2012, p. 29} have shown that
“hegemony-making occurs in specific vibrant regions.” Cities in a specific region
are leading in economic growth, which is related to the plentiful amount of new
work encouraged through their networking with each other. Thus, current cities
recognized as world city play a key mole in finance, commerce, and business
(Friedmann & Wolff, 1982). For example, from the European perspective London
isa financial center which coversthe globalmarket and Frankfurt the hub to serve
the European market (Taylor, 2012b). This is evident, for one, through the fact
that the European Central Bank has its seat in Frankfurt rather than in London.

Indicators to analyze international finance centers may vary slightly between
different research approaches (Lizieri, 2012). The “Global Financial Centers”
ranking by Z/Yen, for example, uses a combination of different quantitative indi-
cators of market share, qualities (e.g. quality of the labor market and quality of
the infrastnicture), and openness (e.g. transparency, regulatory and tax stric-
ture), among others, Futhermore, Stock (2011) suggests to use the turnover of the
regional stock exchange as indicator of the flow of capital with reference to the
flows of spaces (capital, power, and information), as every financial center (e.g.
Mew York, London, or Tokyo) has an own stock exchange market to enable those
capital flows,

In summary, the corporate structure of an informational world city is char-
acterized by a mix of companies that cover diverse economic industries (capital-
intensive, knowledge-intensive, information market activities, and creative).
They cooperate and compete in a global market. To be successful within the
global network, the finance sector plays a crucial role. First, being located in a
hegemeony state and second, being a leader with respect to advanced producer
service firms (finance and insurance companies) are both advantages in becom-
ing a global hub within the network of cities, Therefore, [ will focus on the finan-
cial sector and prove the following hypothesis:

H11 Aninformational werld city has to be a financial hub with a large number
of banks and insurance companies,

When describing the formation of a world city network, the term “cityness” isused
in diverse ways. For Jacobs (1969), “city-ness” is the relation between cities that
form the network of cities. In contrast, local processes that happen within a city
are understood as “town-ness,” e related to its local economy and civic society
(Taylor, Firth, et al., 2010). Cities that have a high number of inter-city relations
are referred to as world or global cities (Friedmann & Wolff, 1982; Taylor, 2001}
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and represent the hubs within the world /global city network. Another definition
of “cityness” by Sassen (2001) refers to local urban space. In her definition, “city-
ness” is the processin a city that happens when allinstances interact productively.
Thus, the core concept of cityness is “complexity, incompleteness, and making”
(Sassen, 2013, p. 209). Cityness does not come about merely because of a certain
amount of housing, offices, or factories at one place, and it is not only related to
Western understanding and concepts of urbanity. It can also be a different kind
of cityness, one which we may not be able to see immediately. She points out cul-
tural differences between cities in different regions, and that western researchers
need to be more open to all kinds of urbanity. Finally, both aspects of dtyness are
of relevance when investigating informational world cities: First, the inner city
processes and second, the inter-city relations — or in other words the formation of
the global f'world city network.

Castells (2001} combines inner and inter-city relations within his theory.
For him “glocal” connectivity is a special characteristic of informational cities.
Locally, enterprises conne ot with each other, and globally they are connected with
the rest of the world through digital networks (Stock, 2011}, The physical connec-
tion plays a significant role in the development of cities. Inner city processes as
well as their relations and influence on other cities need to be considered. Cities
are connected through “asymmetric power relations,” which are determined by
cities’ dominance over other cities through resources like “food, raw materials,
cheap industdal goods and labour” (Taylor, 2012b, p. 65). Throughout history,
cities have alwaysbeen part of anetwork of cities, and do not become world cities
simply because of their size, even though it can be assumed that larger cities
profit from larger inter-city flows, e.g. trade. Jacobs (1969, 1984) defines cities
in a network as the hubs that are the cause of the development of the modem
world, She argues that economic growth depends on the interaction between
these cities. Taylor et al. (2010} argue that the development of world city networks
should be referred to as “central flow theory” because the economy, namely the
firms located in a city and building networks through branches inother cities, are
the main actors of this process of constitution.

For the investigation of world or global cities it is important to acknowledge
that cities are not static. They are understood as processes (Castells, 1996; Tavlor,
2012a): “Every city is constituted of myriad urban processes represented by a par-
ticular outcome at the point of study. Thus, the world city process is very strong
in London and Mew York and this is reflected in their network measurements and
the fact that they are often applanded as ‘global dities’ (Sassen, 2001)" (Derudder,
Hoyler, Taylor, & Witlox, 2012, p. 3). The term world is understood as the con-
temporary world with respect to historical systems such as the "Roman World”
[ Taylor, 2012¢c). Thus, contempaorary cities are in the focus of warld city or global
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city network analysis. In the following [ will adopt the definition of “city-ness” of
Jacobs and Taylor, derdved from inter-city flows that are alsoused in Castells' (1996)
theory of spaces of flows (capital, power, and information). Furthermore, the eco-
nomic definition of a city is not restricted to political-administrative boundaries
(Stock, 2011), e.g. Greater London or City of London according to its two author-
ities. Following Castells (2010), this is due to the fact that we have arrived in the
network society and networks have no boundaries. Similarly, Friedmann (1995,
p. 23) defines world cities as “large, urbanized regions that are defined by dense
patterns ofinteractions rather than by political-administrative boundaries.”

Popular city researchers of world cities or global cdities are Peter Hall (The
World Cities, 1966), John Friedmann (The World City Hypothesis, 1986), Saskia
Sassen (The Global City, 2001}, and Peter Taylor (Director of the Globalization and
World Cities (GaWC) Research Network). According to Hall (1966) the term world
city has by now been in use for more than 100 vears and is predominately used to
describe cities that act as centers for government, economy, and human activity.
Taylor (20124, p. 11) defines a world city as a city within a network of cities. For
him the “world™ in *world cities” does not refer to “worldwide” but to a “dis-
tinctive fragment of the myrad societies in the world.” Therefore, cities can be
understood as “cities in globalization” ( Taylor, Derudder, Saey, & Witlox, 2007).
Because of this global process and its connection, Sassen (2001) prefers to call
such cities global city. The status of a world dty is also measured according to
different approaches. In the following, [ will present some popular methods and
highlight those which are characteristic for an informational world city.

According to the analysis of economic flows, a hierarchical order of world
cities can be identified (Friedmann, 1995). In the literature there is a difference
in the analysis of cities according to whether the terms “world city” or “global
city™ was used. World cities are traditionally analyzed through information on
multinational corporations and global cities through information on producer
services firms (Derudder, De Vos, & Witlox, 2012). Since both approaches relate
to the emergence of a global network based on economic processes it is useful to
combine them for further investigations, Derudder, De Vos, and Witlox (2012) do
s0 and identify a correlation between the outputs of both approaches. However,
their results also show us that cities with a high producer service firm value do
not always have a high multinational corporation value, In the following, 1 will
refer just to the term world city as there is no reason to distinguish between both
terms. Since both methods are based on economic data, [ see no reason to main-
tain the distinction between both terms.

The method to analyze world cities based on multinational corporations
begins with existing lists or entries of firms, e.g. “Fortune’s Global 500" for the
largest firmsin the world, or *Polk's World Bank Directory " for international bank
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offices (Alderson & Beckfield, 2012). The network can be built with hierarchical
orders, e.g. headquarters get higher values in the coding schema, or vertical con-
nections, e.g. the relation between headguarters and subsidiaries are interpreted
as collaborative. Advanced producer service firms cannot be foundin a structured
list. Taylor, Ni, and Derudder (2010) use website information of those firms and
code them according to their office size and respective importance, e.g. headguar-
ters are coded with the highest score. Their investigation results in a network that
is based on three layers: The net level comprises the space of flows of the world
economy, the node level represents the cities, and the third level, the so-called
sub-nodal level, relates to advanced producer service firms. This model is called
the interlocking network model (Tayvlor, 2012¢; Taylor, Derudder, Hoyler, & Witlox,
2012; Taylor, Ni, et al., 2010). It is an investigation of contemporary world cities,
because advanced producer services firms expand after 1990 (Tayloy, Derudder, et
al., 2012). From this time, the study starts to build its economic world ity network.

A similar investigation is undertaken by Wall and van der Enaap (2012). They
analyze companies starting with the top 100 headquarters of the Fortunes 500
list in 2005, and then city networks by the company's ownership of subsidiaries
in more than 2000 cities worldwide. Their results show “that 84 per cent of the
network occurs between and not within cities and that 70 per cent of European
and Morth American ties extend beyvond their supra regions, itis shown that cities
have become dissociated from their local geographies (Friedmann, 1986)" (Wall
& van der Enaap, 2012, p. 225). According to Fdedmann's (1986) definition of city
hierarchies, they argue that cities link hierarchically and horizontally between
different city levels.

A world city network may also be built by other economic playvers. For
example, the companies which provide the internet infrastructure are not part of
the advanced producer service sector but they are impartant for the construction
of informational world cities (Malecki, 2012). According to Graham (1999), world
cities are providers of telecommunication infrastructure due to their agglomera-
tion of financial service firms and transnational corporations. Thus, both kind of
firms are located in world cities. To investigate ICT network flows between cities
noclear measurements are available, it is, for example, not possible to geta total
count of emails between employvees of all companies (Taylor, 2004). However,
it is possible to identify global internet hubs by “Internet backbone capacity
(Townsend, 2001b), number of intemet domain names (Zook, 2001; Stemberg
and Krymalowski, 2002), and internet exchange points (IXPs) (Malecki, 2002;
Devriendt et al., 2010)" (Malecki, 2012, p. 117). Malecki (2012) argues that it is
important to include content providers such as Google and doud computing
according to their colocation fadlities (co-location fadilities host servers, storage,
and networking equipment for content providers).
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Taylor (2012b) maintains that city hierarchies do not exist on a global scale,
as hierarchies are limited to political processes. One example for him is the rela-
tionship between London and Pars. London is often listed higher in city rank-
ings than Pans. This does not mean that London is able to tell Paris "what to
do,” but rather indicates that London for instance has more company headguar-
ters, However, Paris also has headquarters with branches in London. Thus, there
exists a horizontal relationship in that Paris headguarters instruct branches in
London and vice versa. On a political level London stands higher in a hierarchi-
cal order within other cities in the United Kingdom because of decisions which
are taken in London on other cities. That there is no evidence for a hierarchy
on a global level is also reflected in Friedmann's (1986) world city system, in
which world cities are split into primary and secondary world cities with hori-
zontal relations. From an economic perspective, a city like London also stands
higher in a hierarchy comparing to its hinterland. Taylor, Hover, and Verbruggen
(2010} describe this phenomenon as “central place theory.” Furthermore, they
introduce the "central flow theory” with reference to Castellstheory of the impor-
tance of the space of place as well as space of flows, which are both prevalent in
a network of cities,

Cities are also defined as world cities because of their political power. Impor-
tant to a political warld city is that the city plays a significant role in a global
network. This could be because a city is home to pelitical actors with a global
reach or because of the global reach of dedsions that are taken in such a city,
e.g. Washington or Brussels (van der Wusten, 2012). Another aspect can be the
presence of diverse non-governmental organizations and universities that are
globally orented. They are referred to as “civil society hubs,” e.g. The World Eco-
nomic Forum which aims to foster public-private cooperation worldwide (vander
Wusten, 2012}, A third aspect is the “symbolic significance” of a political city, e,
the White House in Washington (van der Wusten, 2012},

Metworks also can be created through political decisions to join a network
of nations, such as the European Union (Taylor, 2012b). The aim is to build rela-
tions of sharing “best practice™ expertise and enhanced transparency on policy
information within this network. Inter-city relations also play an important
role when it comes to infrastructure investments such as building new airports.
But Taylor (2012b) considers the economy, specifically the agents who are the
important actors in inter-city relation networks, as the main users of new infra-
structure, For him the inter-city network is built through intra-firm relations of
service firms.

A further method of measuring world cities is based on the physical inter-
city connectivity, as calculated for example through aidine networks, A high
level of accessibility is analyzed by the number of direct flight s originating from
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or destined for a city or its respective metropolitan region (Derudder & Witlox,
2005). For Grubesic and Matisziw (2012), direct connections indicate an impor-
tant role of a city in the world system. They argue that further calculations can
be derived from airline networks, e.g. minimum cost of travelling by calculating
the minimal number of steps (e.g. Shimbel distance calculation) or minimum
distance (e.g. L-matrix calculation). Airline connectivity reflects the actual
need of consumption and changes depending on demand (Grubesic & Matisziw,
2012). According to Budd (2012, p. 151), airports bring nations closer together in
“time and space.” Afrports that offer direct flights every day to global airport
hubs should also be considered within such caleulations (Budd, 2012). It is,
however, questionable how important airports will remain in the future, Budd
(2012) suspects that increasing fear of terrorism and fluctuating oil prices might
result in fewer flights, which could turn flying into a luxury good in the future.
Still, most global cities are also harbor cities because of the historical impor-
tance of shipping goods leading to global flows of trade and commerce (King,
2012). Thus, alternative flows could be detected in more traditional physical
connections,

In addition, entrepreneurship can be seen as a globalizing phenomenon. In
her book From The Other Side of The World, Bayrasli (2015) reports on entrepre-
neurs from the seven countries Mexico, Nigera, China, India, Russia, Turkey,
and Pakistan — specifically, young entrepreneurs who have learned their craft
(for example in Silicon Valley), go back to their home country, and develop start-
ups to solve local problems (Bayrasli, 2015). Unfortunately, flows of knowledge
cannot be investigated like the flows of power of producer service firms, e.g. by
counting headquarters and their branches. The early stages of entrepreneurs
are not countable in such a way, but in later stages, if the business idea is fruit-
ful, branches may go global. Cities which are following the trend of entrepre-
neurship can be identified through their amount of newly founded enterprises
and self-employment rates (Murugadas et al., 2015). Many cities like to foster
entrepreneurship through diverse initiatives, but Bayrasli (2015) argues that
the implementation of a “Silicon Anything” like the Silicon Alley in New York
or Silicon Cape in South Africa will not lead to the next Silicon Valley. Further-
more, an investigation of the impact of entrepreneurship on the GDP in metro-
politan regions has shown that there is no significant correlation which could
indicate a positive effect to the economy (Murugadas et al., 2015). This may be
due to the still relatively small number of newly founded enterprises or low self-
employment rates in comparison with cities” population growth. Nevertheless,
the globalization of entrepreneurship as described in Bayrasli's (2015) report
opens the market and space for competition, which may result in fruitful ideas
and economic growth in future.
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Accordingly, to measure knowledge flows from an economic perspective,
Faulconbridge and Hall (2012) have identified three forms of flow and intercon-
nectivity: First, city-related knowledge production is evident through chisters
and universities in a city; second it is demonstrated by flows between cties
through trade fairs or conferences; and third knowledge is produced in spaces
between cities such as organizational communities of practice in which company
members located in different cities share their knowledge through calls, meet-
ings, and other methods.

Further, the cultural economy has gained in importance as a source of
employment and an economic actor in many places. In London, for instance, it
has become the third largest sector of the economy in the twenty-first century
(Pratt, 2012). As Pratt (2012) argues, the cultural economy is very complex and its
actions and flows are not easy to analyze in terms of headquarters and subsidi-
aries. More appropriate and sensitive tools are needed to determine the impact of
the cultural economy upon and within world cities and globalization. One idea
is to analyze global networks of huge media firms. Watson (2012} investigates
transnational media corporations (TNMCs) because they belong to the largest
firms in the world and serve a global market which is borderless due to digital
connection through the internet. It is not easy to identify true indices that make
THMCs global. Watson (2012, p. 284) adapts the methodology of global investi-
gations of advanced producer service firms (see Taylor, 2001} and analyzes the
“transnational office networks of 25 of the world's largest TNMCs,” referring to
Castells' (2009} theory that the network of this multinational companies makes
them global. Thus, the investments, labor, production, and distribution interlock
these organizations, Watson (2012) conchides that the two largest media fields by
media production are the Pacific Rim and the US. He argues that TNMCs are not
truly global but rather regionally focused, especially considering the total sales of
THMCs, which are largely domestic. Nevertheless, he argues that the combination
of THMCs and smaller media organizations located in cities make a city global
and interlock the city in diverse levels of global flows and networks, He calls such
cities “global media cties.”

The research methods presented so far force us to pose the question: What
leads to the existing network? Is it “city networks”™ or a “network of cities™?
According to Allen (1999), Sassen is concemed with the city as place — Le. refer-
ring to the city networks — and Castells puts the flows between cities in the focus
of his theory, thus referring to the network of cities. Both have been investigated
according to connectivity between different instances. As such, the space of
flows is “glocal.” Secondly, we have to ask: what flows? Following Stock (2011,
p. 981}, informational world cities can be measured by three types of flows: *(a)
the amount of capital flows (stock exchange tumover), (b) the amount of power
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flows (as indicated by the sum of profits of their companies), and () the amount
of information flows (the connectivity of the city with regard to business and STM
publications /citations).” According to Boulton, Brunn, and Devriendt (2012),
world city networks can consist of more than just flows and acknowledge that
there is a big research gap in analyzing cities beyond flow theories. They concep-
tualize smart world cities in three dimensions of cyber infrastructure: physical,
human, and soft. The physical infrastructure refers to airdines, visitor facilities
like hotels and conference halls, and includes the high-tech fiber optic technolo-
gieswhich are the basis of modern telecommunication. The human infrastructure
refers to the traditional human capital (labor) and, finally, the soft infrastructure
refers to informational “cloud” web domains, cyberspaces, and user-generated
and geo-referenced spatial data. Drawing on King (2012), further categories need
to be added: (1} political and cultural criteda, (2) infrastructural criteria, and (3)
visual and architectural criteria (Table 3.1).

Table 3.1: World cily categories by King (2012, p. 32).

Palitical and cultural eriteda Infrastructural eriteda Visualand architectural eriteria
= Presence of intemational = Major airport and = Skyscrapers
organizations of governance Lransport hub = Distinctive skyline

and administration

-~ A minimally large and diverse
population

- Media

= Communications and
publishing activilies

= Museums

~ Thealres

~ Educational facililies

~ Religious sites for pilgrimage
and Lourism

= The capacity lo sponsor global
sporting or cultural evenls

Thus, King (2012} merges many criterla to describe the constellation of a world
city. As this section has demonstrated, identifying criteria for a world city is very
controversial., A multitude of different factors such as multinational corpora-
tions, advanced producer service firms, large intemet firms, media corporations,
entrepreneurs, physical connectivity through air or water, and many others have
been proposed. At least, we do not need to differentiate between global cities and
world cities — as explained above, both can be used interchangeably. Combining
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world city and informational city theory, both have in common that they inves-
tigate the space of flows, no matter whether they are digital, economical, or
knowledge flows. The essential characteristic is the resulting network which is
eenuinely a feature of the network society. In summary, [ will investigate if being
a world city is a necessary characteristic of an informational city according to
following hypothesis:

H12 An informational city has to be a global city (“world city ™).

3.4 Hypothesis overview

Based on the literature investigated, a number hypotheses were derived above,
and are given in summary below. They will be investigated through methods
used from grounded theory (see chapter 4, *Methods"™), mainly because meas-
uring cities in terms of the amount of people living in a city, internet access per
household, GDP or other hard statistical facts assumes that everything can be
measured with the same scale — which is clearly not the case, For instance, the
educational systems between Asia and Europe differ in many ways. In Asia for
nearly every profession at least a Bachelor degree is required (SH 1, personal com-
munication, July 13, 2012}, while in Europe one may enter a profession through
apprenticeships or on-the-job training and then receive a vocational degree from
the local Chamber of Industry and Commerce. The bare numbers are unable to
reflect the culture or identity of a city, which is equally important in detecting
cities of the knowledge sodety. Following now are the hypotheses concerning
the main characteristics of informational world cities in the twenty-first century:

Hl Informational world cities are hubs for companies with information market
activities, e.g. telecommunication com panies.

H2 The ICT infrastructure in an informational world city is more im portant
than automotive traffic infrastructure.

H3 Science parks or university clusters that cooperate with knowledge-
intensive companies are important in an informational world city.

H4  An informational world city needs to be a creative city.

H5 Physical space for face-to-face interaction is important for an
informational world city.




B8 = 3 Measuring cities of the knowledge sociely

He A fully developed content infrastructure, e.g. supported by digital
libraries, is a characteristic feature of an informational world city.

H7 Libraries are important in an informational world city as a physical place
for face-to-face communication and interaction.

H8 Political willingness is important to establish an informational world city,
especially with regard to knowledge economy activities.

H9 Aninformatonal world city is characterized by e-govemance (incl.
e-government, e-partidpation, e-democracy).

H10 A free flow of all kinds of information (incl. mass media information) s an
important characteristic of an informational world city.

H12 Aninformational world city has to be a financial hubwith a large number
of banks and insurance companies.

H13 Aninformational city has tobe a global city (*world city”).
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4 Methods

This work is part of a research project on informational cities conducted at
the Department of Information Science at Heinrich-Heine University Diis-
seldorf (Germany) since 2010, Therefore [ will refer to prior publications
on informational world cities in which [ have been involved, such as the
case studies of Singapore and London as prototypes of informational world
cities (Khveshchanka, Mainka, & Peters, 2011; Murugadas, Vieten, Nikolic, &
Mainka, 2015), the case studies of emerging informational world cities in the
Gulf Region (Kosior, Barth, Gremm, Mainka, & Stock, 2015}, the investigation
of public services such as public libraries and e-government services in infor-
mational world cities (Mainka, Hartmann, et al., 2013; Mainka, Fietkiewice,
Kosior, Pyka, & Stock, 2013), the analysis of social media activities by public
authorities and citizens in these cities (Férster, Lamerz, Mainka, & Peters, 2014;
Fisrster & Mainka, 2015; Mainka, Hartmann, Stock, & Peters, 2015), and the
investigation of the use of open data in mobile applications for city services
(Mainka, Hartmann, Meschede, & Stock, 2015). Furthermore, [ will also refer
to publications by my colleagues such as the case study of the labor market
in informational world cities (Domstidter, Finkelmeyer, & Shanmuganathan,
2011}, the case study of indicators of the “space of flow” (Nowag, Perez, &
Stuckmann, 2011}, the investigation of entrepreneurship and creativity on a
global scale (Murugadas, Vieten, Nikolic, Fietkiewicz, & Stock, 2015), and the
case study of informational world cities in Japan (Fietkiewicz & Pyka, 2014
Fietkiewicz & Stock, 2015). Wolfgang G. Stock (2011) laid the foundation for
all this work with his article Informational Cities: Analysis and Construction of
Cities in the Knowledge Sodety, in which he first defined indicators of informa-
tional cities and raised the question of how to investigate prototypical cities of
the knowledge society. The intention of this research is to evaluate prototypical
cities of the knowledge society on a global scale with regard to the indicators
infrastructures, world city, and political willingness.

Research on informational world cities is based on an interdisciplinary
approach and uses methods from information science and social science. T will
combine qualitative with quantitative approaches, additionally using second-
ary data to analyze cities of the knowledge society in a broader spectrum. The
methods used in this research project can be subsumed under the grounded
theory, which inchades literature review, semi-structured interviews, field study
and statistical data investigation methods. In the following, the methods used
are described.

https: §f dod.or g/ 10,1515 /9 7E 31105 776 62-00 4
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4.1 Grounded theory: Combination of research methods to
investigate new fields

As a common qualitative approach, grounded theory as defined by Glaser and
Strauss (1998) is used in social science studies worldwide (Strauss & Corbin,
1996}, According to Strauss and Corbin (1996), the combination of interviews,
field research and statistical data can be used to define a new data-driven theory:
grounded theory. This research approach does not start with a theory to be
proven, but rather with a field of research to be investigated with the assistance of
data and analytical methods, the focus and important aspects of the object under
investigation coming to light during the research process. Based on grounded
theory as defined by Glaser and Strauss (1998), Oktay (2012) has formulated four
core components that have mutual effects on the developing theory:

1.  Theoretical sensitivity: This ability refers to the researcher’s ability to think
analytically. It implies that the researcher is able to develop an understand-
ing of the research field or object and to identify crucial characteristics of it.
Adhering to this concept helps the researcher to conceptualize and formulate
a theory based on the investigated data.

2. Constant comparative method: This is the basic method used in grounded
theory. Here the researcher may conceptualize theories through a constant
comparison of empirical data. This helps the researcher to build concepts by
identifying similarities and differences in the data.

3. Theoretical sampling: This is not one of the first steps in grounded theory
since the developing theory is a process. Thus, sampling may change during
the research process e.g. after an interview. Sampling may become irrelevant
or help to define the final theory.

4. Theoretical saturation: This means that the researcher has analyzed all data
which may be relevant for defining new concepts. More data would not result
in further findings. Saturation is the point that the researcher has met aftera
process of data evaluation and data analysis.

Thus, the basic research method used in this work is grounded theory and com-
bines the different approaches of qualitative and quantitative methods, As a first
step, the literature of informational cities and related fields was analyzed to for-
mulate first samplings. The samplings were then used to formulate first theories
which were then adopted to develop questions for interviews of experts. Further
questions that arose from the data gathered in the interviews were added indi-
vidually and in relation to the field, e.g. librarians were posed additional ques-
tions about citizen's participation and engagement in library activities. Further
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theories were able to emerge through the interview evaluation, which also led to
an additional literature review during the research process. Therefore, grounded
theary is a helpful method to disclose further hypotheses based on emerging
topics, problems, or challenges. This approach is flexible and allows researchers
to combine complementary methods like literature reviews, interviews, field
studies and statistical data analysis, as it was done for this work to gain com-
plementary and fruitful results. Figure 4.1 visualizes the process of investigation.

New field ol investigation: *Informational world cities™

Sampling
» Knowledge society

+ Ecomomilc devwelo pm ent » Indicaton of the

in the Zistcentury nformatio
» Citie's of the knowledge I. m,m'f'mf*

sacety » (fymess

Literat ure * Pol ol will
review

Figure &.1: Grounded Lheory cycle representing the investigation process of Lhe work at hand.

Conceptualize .
theories

4.2 Literature review: Identifying prototypical cities of the
knowledge society

To identify potential cities of the knowledge socety, a literature review was
undertaken on the platforms Web of Science®, Scopus, Google Scholar, and
Wiley Online Library. All platforms are multidisciplinary databases which can
be used for bibliometric investigations (Moed, 2009) and allow searching e.g. for
topics, titles, abstracts, keywords, mithors, etc. They differ in the number of jour-
nals covered, due to different authority regulations for journal inte gration. Thus,
it is highly recommended to use more than one database to enhance the recall.
To add a city to the potential investigation corpora, two conditions had to be
met: The first requirement was that the city had to be referred to as a world city
in the literature, in the sense of the world city and global city definitions of the
researchers John Friedmann (1986), Saskia Sassen (2001), ar Peter [. Taylor (2004).
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For them, world or global cities are not defined by a number of people living in a
city but through the city's position in a global economy. The second precondition
was that the city had to have been investigated in at least one aspect of the devel-
opment ofan informational city according to the research of Manuel Castells, Tan
Yigitcanlar, or Wolfgang G. Stock. As those dties are complex and serve as a hub
for economic, government, and human interaction, further search terms had to be
included in order to represent the cities” development towards a knowledge city,
digital city, creative city, or smart city.! Additionally, as bibliographic databases do
not offer full-text research, a manual investigation of proper literature was neces-
sary. The identified cities and their characteristics will be described in chapter 5
(“Identifying prototypical cities of the knowledge society™). This approach does
not aim to assemble an exhaustive list of prototypical cities of the knowledge
society, which would exceed the scope and funding of this research project. Only
prominent cities have been chosen by the research group to be investigated thor-
oughly and are therefore investigated in the present work.

4.3 Interviews: A qualitative approach

Aside from the literature review, empirical data were gathered through interviews.
We chose expert interviews as a method as such interviews are recommended when
the researcher's goal is to gain odentation within a feld (Flick, 2009). The inves-
tigation in this case cannot be limited to only one closely delineated field since
informational world cities are highly complex structures (Stock, 2011) and require
consideration of many different aspects such as culture, infrastructures, economic
market, knowledge institutions, and more. Therefore, the experts interviewed are
from different fields such as universities, government authorities, public libraries,
urban planning, or cultural institutions. These individuals are *highly knowledge-
able informants who can view the focal phenomena from diverse perspectives”
(Eisenhardt & Graebney, 2007, p. 28). Appendix [ provides a list of the dates and
locations of the interviews, Three to five experts were interviewed in each city to
eain an overview of the city and its strengths and weaknesses according to differ-
entindicators of an informational city. In total 158 experts were interviewed.

For the interviews, a prepared gquestionnaire was used. The questionnaire
contained 18 semi-structured questions. The questions were on the one hand
based onthe SEVOUAL method, which is used to measure the quality of products,

1 Ashorl version of the process was published in Mainka, Hartmann, et al. (2013). The literatune
review has since been updated and includes literature published up o June 20146,
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but on the other hand also contain qualitative elements as well, asthe interviewee
has the option to add his or her thoughts and knowledge to each question.

The SERVOUAL method was established by Parasumaran, Zeithaml, and Berry
(1988} to analyze the quality of services and goods. Traditionally, a questionnaire
thatisbased on SERVOUAL includes 18 questions and covers five dimensions: reli-
ability, assurance, tangibles, empathy, and responsiveness. All questions have to
be answered for the two components “expectation” and “perception.” The evahi-
ation is based each on a Likert-type scale with marks from one (strongly disagree)
to seven (strongly agree). The difference is the degree of the quality value (Q) of the
analyzed good or service. Thus, the quality of an item can be calculated as follows:

Quality value = Perception — Expectation

As Parasumaran, Zeithaml, and Bery (1988, p. 17) argue, “[t]he skeleton, when
necessary, can be adapted or supplemented to fit the characteristics or specific
research needs of a particular erganization.” Therefore, their approach to inves-
tigating the quality of the development of an informational city is used in this
work and the prepared gquestionnaire for the present work consists of 18 ques-
tions with the two components expectation, to reflect the personal assumption
of an interviewee, and experence, to reflect the interviewee's perceptions and
observations. In line with Stock's (2011) definition of informational world cities
the dimensions infrastructures, labor market, corporate structure, world city
(cityness), political will, and soft locational factors are covered. The questions
are based on the interview gquestions used by our research group to investigate
Singapore as a prototypical informational world city (Khveshchanka et al., 2011}
and have been ad justed to fit into the SERVOUAL method.

As mentioned before, the interviews are based on both quantitative and qual-
itative approaches. On the quantitative side, the data from the SERVOUAL scales
was accumulated and analyzed statistically. The results were not statistically
significant since the number of respondents was small and did not represent a
cross-section of the society, but the results can give us a firstidea about the inves-
tigated city. In the results section, the evaluation will be presented in one figure
covering the expectation, perception, and the quality value. The SERVOUAL
scores are scaled from one to seven and the quality value from plus seven to
minus seven which needs to be considered while interpreting the resilts.

Furthermore, we also evaluated the interviews gualitatively. The experts
were allowed to give as much information on each questioned topic as they were
willing and able to. Thus, the interview was based on a semi-structured method,
offering space for open answers by the interviewee (Diekmann, 2014). The eval-
uation of the gualitative part of the interviews was conducted according to the
case- and group comparison method introduced by Mattissek, Plaffenbach, and
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Reuber (2013). Therefore, the interviews had to be transcribed. When permission
was given, the interviews were recorder and subsequently transcribed. Other-
wise important statements by the experts were noted during the interview.” In
the following, the interview results have been categorized in types of homogene-
ity (statements that are very similar) and of heterogeneity (statements that differ
greatly). This hasbeendone separately for each question. The goal of this method
is to identify parallels and differences between the interviewees, which could
eventually lead to a generalized statement on each topic.

The interviews were conducted between June 2010 and May 2014 in Gernman
and in English, depending on the preference of the interviewee. The duration of
the interviews varied between 15 minutes and two hours, The time spent for each
interview was highly dependent on the contact person’s willingness to provide
much information, his or her schedule for the day, and how many people were
in attendance for the interview. As the interviews were conducted over a period
of four yvears, it should be noted that interviews always represent a retrospective
(Diekmann, 2014). As such, the interviewees could always merely report on the
state of the art at the time of the interview. Espedally for the dimension of polit-
ical willingness this does not present a significant limitation, since city projects
towards a knowledge society often take many vears from planning to completion.

However, using interviews in research has some further limitations: The
researcher depends on the willingness of contact persons to take some time out of
their schedule for an interview. When no personal introducion could be arranged,
personsof interest had to be contacted over regularchannels, i.e. via email or phone,
This was not always successful and unfortunately, we were not able to amange any
interviews in Beijing. On the other side of the spectrum, we were able to conduct
eight interviews in Vienna and nine in Barcelona. A further complication was
caused by the standardized SERVOUAL interview, as not every expert was satisfied
with this structure. Thus, alternative and more open questions were asked in those
interviews, which nevertheless led to fruitful conversations and information that
has enhanced the work in this research project. In addition, it was not always pos-
sible to conduct individual interviews, forcing us to conduct individual and group
interviews in the investigated cities depending on the availability of the contact
persons. According to Diekmann (2014), the attendance of other persons during the
interview may bias the response. While this may be evident for intimate questions
about individuals' private lives, my experience during the group interviews was
that interviewing more people at once led to very productive conversations related
to the topics under investigation. A further limitation was the personal inclinations

2 The transcripls need o undergo a cleaning prooess before they could be published, Data will
be made available o all interested reseamhes upon request.
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and experence of the interviewee. If he or she is not interested in a specific topic
or service, the quality of this object might unjustifiedly be evaluated as poor. For
instance, a senior male professor is, in all likelihood, not the right person to assess
the quality of shopping malls as important consumer hotspots,

4.4 Gaining first-hand experience through field studies

A further method used in this research project is ethnographic field studies. To
gain first-hand experience and conduct the interviews face-to-face my colleagues
and [ visited all cities investigated in this work.” Ethnographical field studies
originate from ethnography and anthropology and became a popular method of
social science at the end of the nineteenth century (Lichtman, 2013). The basic
idea of this research method is based on the observation and participation of a
given research field (Malinowsk, 1922). Thus, the main aspect is the descrption
of ethnographical and cultural characteristics of groups of people (Fischer, 2003;
Meier, 2001}, Ethnographical field research is further used to investigate smaller
communities like a neighborhood or how emplovees work together in a single
office (Fischer, 2003). There are many ways how ethnographical field study is
applied in practice (see for further readings Melhuus, Mitchell, and Wulff (2012)),
but some common main characteristics of this method can be identified.

According to Meier (2001) ethnographical field research is a process of read-
justing research questions according to the field and dependent on the research
task — it allows the detailed investigation of specific cases (e.g. ethnic groups or
business enterprises), it enriches the investigation through the complementary
nature of interviews and observations as well as unsystematic observation and
attendance of situations in everyday life, and finally it induces the researcher
to put the focus on understanding observations of actions rather than verifying
one's own hypotheses about these actions. It is obvious that the researcher has to
spend some time personally in the space of field under investigation to observe
the habitat of the object or objects of research (Schmitz, n.d.), though a specific
timeframe is not prescribed. Additionally, Schmitz (n.d.} adds that quantitative
data collections of facts and data of the investigated field are of relevance, eg.
photo and audio docimentation as well as interviews.

3 Melbourne, Australia, is the only city inwhich [ did not conduct the interviews pesonally. In
addition, further interviews were monducted in Tokyo by another research group bul with the
same questionnaire, the resulls of which | have included in the present work.
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Ethnographic field work can be used to open up many different perspectives
and show the field under investigation from different points of view, e.g. those of
communities and authorities (Geertz, 1983). The researcher's task is, therefore, to
be open-minded, since he or she has to investigate the field from all these differ-
ent perspectives (Meder, 2001). The perspective is closely related to the data that
is used to investigate the Aeld. Accordingly, Schmitz (n.d.)} has prepared a list of
descriptions with examples of data evaluations of possible perspectives, based on
Geertz' (1983) definitions. According to Fetkjewicz (2013) and Stallmann (2014},
the following are of relevance for informational city research:

-  the perspective of the administration (e.g. through the investigation and
analysis of statistical and demographic data),

- the perspective of local inhabitants (e.g. through interviews and documenta-
tion such as photos or videos),

- the perspective of experts in the field (e.g. through expert interviews and
their cooperation in sharing relevant documents), and

- the perspective of analytical social science (e.g. according to the published
literature in the field).

In my investigation of informational world cities, ethnographical field research
was used as part of the larger grounded theory approach. Still, all investigated
cities had to be visited and, since the research project had to be finished in a rea-
sonable amount of time, the time spent in each city was limited to a maximum of
five days. The cities were visited between June 2010 and May 2014, A total of 30
cities were visited by me and one (Melboume, Australia) by my colleague Katrin
Weller. Except for Frankfurt, a second person always attended the interviews to
help with note-taking and transcription. During the stay, interviews with experts
were conducted as described in the subchapter above. As ethnographic field
work inchides further methods of data acquisition, photographs were taken to
visualize observations. Furthermore, statistical and demographic data as well as
field-related literature and online publications complete the ethnographic data
collection.

4.5 Measuring cities and nations on secondary data

Numerous city comparisons of vardous kinds can be found in reports and other
publications from organizations, corporations, and academics. They investigate
cities, regions, or nations in different aspects and often allow tracing the devel-
opment over time if they are published regularly. They are concerned with current
topics of the economy, government, society, or environment. Prominent examples
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of such reports are the Human Development Index by the United Nations (UNDP,
2014), or the Global City Index by AT. Eeamy. An academic research group in this
field is, for example, GaWC (Globalization and World Cities). They publish many
case studies and approaches to analyze world cities. They also offera large number
of open datasets which are available online (www.lboro.ac.uk/gawc/datahtml).
Current and relevant city comparisons, aswell asacademic publications, and their
data will be used to identify the most recent indicators of the knowledge society
and the informational city. Because gathering first-hand data is expensive both
in terms of time and money, other researchers tend to reuse data, for example, to
compare the dties on different levels or to identify interconnections of indicators
(see for example Bruno, Esposito, Genovese, and Gwebu (2011} or Stock (2011}).
In this work, [ will, accordingly, also reuse data collections of existing reports and
investigations.

Even though the existing city indices already cover a lot of important indi-
cators useful for investigating the knowledge society and prototypical infor-
mational world cities, an online content investigation of official city websites,
institutional websites and business websites (if they are in any relation to the
investigated topic) will be taken into account, as well. The web data was retrieved
through simple online search engines such as Google or Bing. The languages that
areused for this data collection are German, English, and Spanish. Of course, this
will lead to better results for cities which have one of these languages as lingua
franca and exclide information that is only available, for instance, in Chinese, In
contrast to academic publications or official reports, online content is dynamic
and multidimensional, containing text, links, audio data, and videos, and there-
fore needs to be investigated qualitatively (Volpers, 2013; Welker et al., 2010).
Through this, itis possible to identify those topics which are of interest in the field
of knowledge society or informational world city research which have so far not
been received attention in academic research or official reports. The presented
methods, content analysis as well as data and document investigations are, of
course, all part of empircal sociological research methods (Atteslander, 2010).

4.6 Retrieval of patents and scientific publications

Informetrics as the main field of information sdence was used to identify the
knowledge and innovation output of informational world cities. Accordingly,
a corpus of data was created, with patents as innovation indicator. Following
van Winden, van den Berg, and Pol (2007}, patenting is one of the drivers of the
knowledge economy. Hence, within information science “patent informetrics”
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can be used to investigate the productivity (Stock & Stock, 2015) by measuring
the number of patents granted within a certain time period. To this end, patent
information from the Derwent World Patent Index (DWPI) was retrieved using the
host STH International. This host offers the possibility to adjust the retrieval by
country [/PAACNY) and city (/PAACTY), Ambiguouscity names like London, UK,
and London, US, can be separated. However, while the DWPI covers 52 sources
from around the world, no patent information is available for the United Arab
Emirates (Thomson Reuters, n.d.-a).

In addition, the knowledge output of informational world cities was
quantified in terms of science, technical, and medicine (STM} publications.
Informational cities offer an enhanced knowledge infrastructure comprised of
knowledge institutions, research centers, and universities. They all produce
scientific publications and, according to Stock (2011), in cities of the knowl-
edge society those publications dominate in quantity. The knowledge flow can
also be investigated based on the citation of these publications; however, in
this study, [ concentrated on the investigation of informational world cities
as centers of knowledge and therefore measured the productivity based on
the knowledge output. For this investigation, Web of Science, a citation data-
base covering more than 12,000 journals and 150,000 conference proceedings
(Thomson Reuters, n.d.-b), was used. Similar to the patent information data-
base, it is possible to search for city and country names within the address field
and the year of publication.

4.7 Limitations of the results

The results presented in this investigation are subject to several limitations.
Firstly, first-hand data and statistics were not gathered for every hypothesis, and,
as such, the investigation is partly based on secondary data and their respec-
tive reliability — if possible, data investigations by independent researchers and
organizations were used. Also, more than one data survey was compared to
discuss diverse findings.

Secondly, not all data is available on the city level and not all data is avail-
able for the same time period. Thus, in some cases a comparison is only feasi-
ble on the national or regional level, However, the frame of reference should not
be mixed within a data survey. Therefore, some investigations did not comprise
all 31 cities. In addition, the presented figures, indices, and surveys are for the
most part based on a data evaluation of a certain time period or of a snapshot at
the time of their creation. To identify the development and trends, the presented
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research findings and methods would have to be applied to longer time periods
and on larger sets of data than only 31 cities.

Thirdly, the presented case studies and examples of projects are limited to
those which have been mentioned by the inferviewed experts, identified through
own experience or have been described in other publications already. Thus, for
example, the online participation platform Frankfurt gestalten for the city of
Frankfurt is mentioned, but even though other cities will have introduced similar
projects, they may not be mentioned. In addition, the interviews were conducted
between June 2000, starting in Singapore, and April 2014, ending with a telephone
interview with an expert from Vancouver. Hence, the experience and statements
of the experts interviewed need to be considered in retrospect. Also, the interviews
were conducted exclusively in English or German. Language barrers during the
interviews and research may have resulted in further, unrecognized mitations.

Finally, the corpus of investigated cities was limited to world cities that have
already been mentioned in the literature asa creative, knowledge, digital or smart
city. Therefore, cities that have not yet been recognized by another study or are
only of small or medium size were not considered in the present work. The results
will therefore not reflect the development in and of such cities.
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5 ldentifying prototypical cities of the
knowledge society

Urban researchers have investigated many cities with regard to different character-
istics and published their findings in jounals, conference proceedings, or reports,
These publications build the basis of the identification process of prototypical infor-
mational world cities. Informational cities in tum may be considered the prototyp-
ical cities of the knowledge society. According to Stock (2011), informational world
cities are a complex phenomenon that is determined by a diverse collection of char-
acteristics. Many of their indicators are inherited from world or global dty research,
which is why the lterature review starts with the definition of world cities. As a
starting point, warld cities should not be determined by the number of people living
in a city but rather by their status in a global system, according to the world and
global city researchers John Friedmann, Peter |. Taylor, and Saskia Sassen. Follow-
ing Friedmann (1986) cities are not defined by political-administrative boundaries
but through their economic interactions with othercities, A similar approach can be
found in Taylor's (2004) definition of world cities: Forhim, world cities are never iso-
lated but characterized through their linkages with other cities and regions. Accord-
ing to Taylor (2004), cities interlinking with other places is referred to as “cityness,”
Sassen (2001, p. 209) refers to the term “cityness” as the process happening within a
city, with the components “complexity, incompleteness, and making "

The status of a city can change overtime. Therefore, the formation of global or
world cities is referred to as a process (Derudder, Hovler, Tavlor, & Witlox, 2012).
The cities New York, London, and Tokyvo belong to the group with the highest
ameunt of interactions or, in other words, have the highest degree of citynessin
the late twentieth century which makes them, according to Sassen (2001}, true
global cities. Friedmann (1986) identifies cities within a global network which he
considers to be primary or secondary world cities based on the economic flows
investigated. OF course, New York, London, and Tokyo belong to the primary
world cities, as well. Like Friedmann, Taylor (2004) also investigates economic
flows of cities to define the network of world cities. According to his research
group GaWC, world cities can be categorized as alpha, beta, and gamma world
cities (GaWC, 2014}, and those with the potential to become a world city in the
future, Finally, the basic idea of informational cities goes back to Castells’ (1996)
theory of the network society and his definition of prototypical cities, in which
spaces of flows inherit a central role. As the flow of power can be represented
through economic flows (Nowag, Perez, & Stuckmann, 2011), world cities that
are defined through their economic flows and their interlinking connectivity are
a good starting point for further investigation. All dties that were investigated

https: §f dod.or g/ 10,1515 /9 7E 31105 77 662-005
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in this thesis have been identified as a world or global city at least by one urban
researcher (see Appendix II Literature Review Cities).

As mentioned above, informational world cties serve as prototypical cities
of the knowledge society and require additional criteria to be met. According to
Stock (2011}, informational cites are characterized by their combination of further
characteristics as they have been established in knowledge, creative, digital, and
smart city research. Those topics are of interest in academic research as well as in
economic analysis and may also impact political decision-making. Therefore, cities
that are prominent for a special development towards an informational world city
can be detected in the literature, e.g. in jounals like Urban Studies, orat conference
presentations, e.g, at the [EEE Intemnational Smart Cities Conference (ISC2-2015)
They may also result in specific projects, e.g. in a project for Horzon 2020 named
“Smart Cities and Communities.” The main difficulty in this area is the overabun-
dance of terms used to describe this process. In the following, I will present the
identification process of prototypical informational world cities using literature
review to highlight trends, examples, and studies. For this, [ separate the findings
into two categories: digital and smart cities on the one hand, as both are focused
on [CT infrastructure and sustainability, and creative and knowledge cities on the
other, as both are characterized by the cognitive infrastructure. The characteristics
and definitions of the city types have much overlap and the definition as informa-
tHonal world city will therefore be an umbrella term to combine them all.

Following the method to identify prototypical informational world cities, two
conditions have to be fulfilled (see chapter 4 Methods) : First, the investigated city
has to be identified as a world city according to the flow theory, and second the
city has to have been investigated as a knowledge, creative, digital or smart city.
Allin all, 138 publications were considered. Figure 5.1 demonstrates the amount

CITIES MENTIOMED IN RESEARCH
& Knowledge City  ® Creative City & Digital City  x Smart City

Mumber of publications

El:ln—-uw-h-ml‘.‘h"-lm\ﬂ

1] 1995 2000 2005 010 015
‘Year of publication

Figure5.1: A Literature review of cily research which uses al least one of the 31 informational
cities asa case study or example (n=138).
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Table 5.1: Aliterature reviewof cily research which uses at leastone of the 31 informational
cities as a case study or example (n=138).

Knowledge City Creative City  Digital City Smart City

1. Amsterdam [The Netherlands) v "4 "4 v
2. Barcelona [Spain) e 4 "4 F
3. Beijing (China) v .4 - v
&, Berlin [Germany) -4 v . r
5. Boston [LISA) "4 v "4 v
6. Chicago (LSA) e v "4 F
7. Dubai [UAE) "4 v v
8. Franklurl [Germany) v 4 v

9. Helsinki [Finland) "4 - v ;
10. Hong Kong (China, SAR) . "3 " "
11. Kuala Lumpur (Malaysia) "4 v " A
12, Londan (LK) e . i
13, Los Angeles (USA) v v ~
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Figure5.2: Informational world cities on the world map. CL numbers in Table 5.1.
Source: Mainka et al. (2013, p. 298).

of publications found in each vear by city type. Using this method, a total of 31
cities were identified as prototypical informational world cities (see Table 5.1}
The identified cities represent metropolises around the world (Figure 52). The
literature review will be presented in this chapter in detail by giving an over-
view first of the cities identified and second of the topics investigated thus far in
research regarding the city types under investigation.

5.1 Digital and smart cities

With regard to the relevance of ICT in a city, different terminologies arose in
research literature and city projects. Anthopoulos and Fitsilis (2013) analyze the
histerical evolution of ICT-related city projects and set up a list of the terminology
used. Thus, we have to extend the search of *digital cities” tothe terms *broadband
cities,” “wireless cities,” “u-cities,” and “web-cities.” Furthermore, they mention
the terms “eco-city™ and “smart city.” Both terms have to be used with caution, as
different approaches inform these terms. A smart city is, amongst others, related
to sustainability and a green infrastructure (Abdoullaev, 2011). This includes, of
course, parts of the concepts of the knowledge, creative, and digital city, but is
not necessary related to world city characteristics. According to an interview with
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Saskia Sassen (Meister, 2012), the city Songdo in South Korea, which was built as
a smart city or u-city based on ICT networks and business solutions, is not a world
city because it lacks cityness, In the following, world cities that are investigated in
digital and smart city case studies and analyses will be presented.

5.1.1 ICT infrastructure

To become a digital city, the basic infrastructure has to be established. Events like
the Olympic Games or the World Expo have a positive influence on the ICT infra-
structure development. Befjing, for example, has established a “Metropolitan Area
Metwork (MAN)" which offers broadband connectivity to public information services
and free Wi-Fi for residents, planned to be available for three years (Anthopoulos
& Fitsilis, 2010). Song, Zhang, and Zeng (2009) investigate govemmental wireless
city strategies and state that Bedjing and Shanghai have already finished the imple-
mentation of wireless hotspots which will serve asa public network for tourists and
citizens alike. Free Wi-Fi access has become an important aspect of public spaces,
and effortsin this area have been made by different stakeholders, e.g. by the munic-
ipality in Toronto, by communities like New York Wireless, or lle Sans Fil in Mon-
tréal (Hampton & Gupta, 2008). However, my personal experience has shown that
the accessibility and quality vary wildly both within each city and between cities.

So-called “ubiquitous cities” (u-City) go one step further. A u-City is a fully
connected city in which all things, institutions, and services are embedded. D.
Shin, Mah, Lee, Yi, & Won (2008) identified the topics home, work, education,
traffic, health, environment, and government as actual projects in uCity plans.
Cities that have adopt such plans are, for example, Hong Kong, Dubai, Seoul,
Singapore, and Amsterdam. Their approaches differ from each other but are all
grounded in ICT networks. In Seoul, for example, we can find an enhanced ICT
infrastructure with traffic sensors and a high smartphone penetration rate (J. H.
Lee, Hancock, & Hu, 20 1), More than 97.5% of the population is connected to the
national broadband network and about 579 use a fiber connection (J. H. Lee et
al., 2014). According to Al-Hader and Rodzi (2009), the implementation of smart
ICT infrastructure to manage waste, water, electricity, etc. is the basis of a smart
city as we can find it in Dubai or Singapore.

5.1.2 ICT networks

From the city government perspective, the ICT infrastructure was used to enable
communication between the municipal institutions, or additionally to connect
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themselves with citizens, organizations, and the economy. The term “digital city”
was therefore often used to describe online platforms for communication between
different stakeholders. Examples are the “digital city Amsterdam,” *Virtual
London," “Rete Civica di Milano” (Milan community network), “virtual Helsinki,"
or “Digital City Shanghai” (Aurigi, 2000; Benini, Cindio, & Sonnante, 2005; Ding,
Lin, & Sheng, 2005 Ishida, 2000). Buzzwords such as “cyber cities,” “virtual
cities,” or “civic networks,” amongst others, have become popular (Ishida, Aurigi,
& Yasuoka, 2005). Another aspect of digital city networks are 3D representations
of the city’s physical space. Early adopters of 3D representations are Chicago
(developed by a private consulting agency) and Melboume (developed in con-
junction with the virtual design studio and the University of Melboume) (Deren,
Qing, & Xiafei, 2000). Further visualization models have followed, for example,
in Amsterdam, Berlin, Boston, Dubai, Frankfurt, Helsinki, Hong Kong, London,
Los Angeles, Munich, Mew York, Paris, San Francisco, Singapore, Sydney, Tokyo,
Toronto, Vancouver, and Vienna (Horne, Thompson, & Podevyn, 2007). Accord-
ing to Home, Thompson, and Podevyn (2007}, the use of these visualizations can
be categorized into “planning and design,” “infrastructure and facility service,”
“commercial sector and marketing,” and “promotion and learning of information
on cities.”

Initiatives that bring together citizens, business and government are often
investigated under the heading e-government or e-participation (Palvia & Sharma,
2007). Digital space has been opened in some dties to simulate political interest
and debates. One example is the 2006 municipal election in Milan with the portal
ComunaliMilano2006.it. This platform offered profile pages and open forums to
discuss and inform about the candidates (De Cindio, 2009). Another example is
Shanghai, where the IT industry has opened the way for an enhanced informa-
tion infrastructure within the city and the government. This hasresulted in better
public service, for example in the areas of healthcare, fire departments, or public
security, by developing one elaborate e-government system (Lagerkvist, 2010),

One of the pioneers of open innovators with regard to its digital city dewvel-
opment is Amsterdam. In 1994, a free intemet network was launched by the DDS
( De Digitale Stad) initiative (Besselaar, 2001; Couclelis, 2004; Riemens & Lovink,
2002). This initiative opened up access to the internet for the public. According
to Riemens and Lovink (2002, p. 327), the aim of this initiative “was to democra-
tize the use of the Net and create a digital public domain.” DDS was initiated by
a grassroots project with funding by the city government. The idea was to bring
communities together and to open space for political debates, as well. The digital
city approach was used to help users to identify themselves with this virtual com-
munication platform and to enhance the sense of orientation using city meta-
phors, In other cases, the digital city was a digital simulation of the physical city.
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Nevertheless, due to the lack of ongoing funding, the foundation was not able to
survive, eventually becoming a business and losing its independent character.

The intention of many digital city initiatives was to build communities, Those
“virtual communities” were not intended to replace the physical communities, but
rather to extend the space for communication. According to Schuler (2005), this is
the case for many cities and towns in Europe. The BU has funded these communities
with the geal of stimulating the communication between citizens, institutions, the
sovernment, and the economy. According to Coudelis (2004), best-practice exam-
ples are the digital cities Amsterdam and Helsinld. Schuler (2005) emphasizes com-
munity networks in Milan (wrem.dsianimiit), Amsterdam (www.dds.nl} and Bar-
celona (www.bcnet.upe.es/ravalnet) as successful examples, Further, Ishida (2000}
mentions “Virtual Los Angeles”™ with its communicative approach and aim toinvolve
the community in decision-making processes as a successful example from the US.

The European Union has established a funding for digital initiatives called
the “TeleCities support program” (Ishida et al., 2005), whose goal was to enable
partnerships between European cities and o enhance government-to-citizen
communication. These projects have often been implemented in a top-down
manner and lacked social inclusion. Thus, many projects were not able to estab-
lish themselves and withered. One of the few successhul exceptions of the TeleCity
project was Vienna. In their approach, the citizens and the govemment both took
on responsibilities of the project and had to work cooperatively. Similar projects
and activities were initiated between the years 1990 and 2000 in many European,
American, and Asfan cities. According to Ishida et al. (2005), these initiatives
have served the needs of the information society, as most digital city platforms
have been mare information- than communication-oriented.

Theidea behind these initiatives is to re-design decision-making processes. Cit-
izens are to become a partner in policy and city debates. Montréal is a city that has
started to use openinnovation processes (Leydesdor f & Deakin, 2011). Openinnova-
tion on the city level means to leamn from all parties and stakeholders. In acity, these
are citizens, private businesses, universities, organizations, and all others who live
orwork in the city. In a creative city, like in Montréal, open innovation can build cre-
ative communities that are able to develop new strategies and policies which do not
only depend on economic indicators, This is a further form of human capital, which
is animportant factor ina smart and sustainable dty (Levdesdosff & Deakin, 2011).

5.1.3 Strategic master plan

Becoming a digital or a smart city is, for many cities, a key point of their vision-
ary plans for future development. Take, for example, Malaysia's “vision 20207
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which was set up in 1991 (Yigitcanlar & Sarimin, 2010). This vision includes the
development of the “Multimedia Super Corridor” (MSC), which is located near
the capital Kuala Lumpur and the international airport. The main objective was
to establish a competitive knowledge economy based on an enhanced ICT infra-
structure, Another early adopter in Asia is Singapore with its IT2000 Master Plan
called “Singapore One: One Network for Everyone™ (Ishida et al., 2005). Further-
more, Singapore has launched its iN2015 masterplan in 2006, whose aim it was to
foster the digital infrastructure and to turn Singapore into a global and intelligent
nation (Zhu, 2011).

Seoul has benefited from the nationwide ICT plans which were established
early onin Korea, beginning with the Cyber Korea master plan in the late 1990s
and followed by the E-Korea and U-Korea plans (5.-H. Lee, Yigitcanlar, Han,
& Leem, 2008). The key goals have been high-speed internet nationwide, the
establishment of e-government and e-commerce, and a virtual city as a com-
munication platform between different stakeholders. The U-Korea plan called
for the ICT network and physical space to be joined, which is why Wi-Fi hot-
spots were established in large and metropolitan areas. The actual plans focus
on the development of U-cities with advanced U-infrastructures, which should
enhance urban planning and urban life within an ubiquitously connected envi-
ronment. In the past, Seoul was dominated by car manufacturing and known as
a street-centered and cement-heavy city. Its shift towards a knowledge society
with leisure time facilities and public involvement is manifested through the
redevelopment of the Cheonggyvecheon highway, which was demolished in favor
of public space along the Cheonggyecheon creek in central Seoul (Choi & Green-
field, 2009). Today, Seoul has set itself the goal to become a ubiguitous city
with the highest rate of broadband penetration, with multimedia boards/touch
screens, and LED streetlights including hotspot functionality for Wi-Fi connec-
tion (Choi & Greenfield, 2009).

Asian cities as Beijing, Shanghai, Chengdu, Hangzhou, and Wuhan have also
adopted master plans with the goal of becoming a smart city (Zhu, 2011). Beijing
includes smart home, digital life, smart healthcare, smart traffic, dynamic navi-
gation, and mobile payment in its vision of the future. For Shanghai, high-end
industry, e-commerce, e-government, intelligent city management, information
safety, and wireless broadband connectivity are major topics in its smart city
master plan. In addition, due to its big port, Shanghai had gained in importance
as China's center for import and export in the nineteenth century (Lagerkvist,
2010). This has positively affected further physical connectivity, foreign invest-
ment, and governmental intervention, which has in tum promoted the cities’ ICT
sector and the whole economy. Today, many of the “Fortune Global 500" compa-
nies have offices in Shanghai.
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Afurther example is Shenzhen. The city hasimplemented a science and tech-
nology development plan to become a hub for high-tech industries and R&D with
the aim toimprove its competitiveness and tomeet the needs of the future (de Jong,
Yu, Chen, Wang, & Weijnen, 2013). The master plan of Shenzhen is called “Eco-2-
Zone™ and refers firstly to the Special Economic Zone with benefits for business
and industries and secondly to the Ecological Zone which represents the city's
initiatives towards a green city (de Jong et al., 2013; Kang et al., 2014). The ambi-
tion of Shenzhen is to attract knowledge workers with their knowledge-eco-city
initiatives. One of their main strategies is to promote Shenzhen as a “living lab-
oratory” for knowledge workers who are likely to develop a smart city. Further-
more, a govemment-to-government cooperation was established to implement
green technology together with the expertise of the “Dutch Ministries of Infra-
structure & the Environment and Economic Affairs, Agriculture & Innovation, the
cities of Amsterdam and Eind hoven and a number of research institutes” (de Jong
et al., 2013, p. 217). In China, it is a common practice to enable special economic
zones or “sweeteners” like tax reduction in the first years of business to become
an attractive space for the desired industry. Beijing, for example, has established
the Capital Recreation District (CRD) which is already known as Cyber Recreation
Industry due to the benefits it offers for the ICT industry and its workforce (Keane,
2009), Dubai is also following this approach in several economic districts suchas
Duibai Internet City (Vanolo, 2013).

To focus on establishing the knowledge economy with enhanced activities
in ICT and related fields is also emphasized in other cities through the devel-
opment of digital media city districts such as, “for example, Poblenou (Barce-
lona @22}, Fashion City and World Jewelry Centre (Milan), Orestad (Copenha-
gen), Digital Corrdors (Malaysia), [and] Digital Media City (Seoul)” (Evans,
2009, p. 1007). Hospers (2003a) defines the fashion districts of Milan and Paris
as culturalHtechnological cities, and for Gdaniec (2000), the cultural/technology
district Poblenou in Barcelona has resulted in a positive image in which the city
is represented as a successful cultural and innovative place. The knowledge-in-
tensive economy and the ability to attract talents is an argument that Barcelona
is a prototype of a smart city for Bakici, Almirall, and Wareham (2013). Additional
policies and reforms according o smart city initiatives in Barcelona are based on
its political willingness (Cohendet, Grandadam, & Simon, 2011},

In many other cities, dusters of related business firms have evolved due to
strategic master plans, but also due to the economic motivation of firms. This is
true for knowledge-, digital- and creative-based industries, the financial sectors,
as well as for educational institutions. Evidence for this development in the digital
sector is provided by the investigation of Kotkin and DeVol (2001). Firms of the
digital or information economy have to stay where the talents are, In the US, those
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cities are, for example, Boston with its Fort Point Channel called “cyber district,”
Lower Manhattan (Silicon Alley) in New York City, San Francisco with its *South
of Market” district, and Chicago's "Bucktown™ neighborhood. In these areas, com-
panies of the information age as well as knowledge workers and creatives have
settled down and reshaped the district or neighborhood. The reasons are the same
as in the evolution of creative clusters: cheap rents, plenty of space, and a vibrant
community. Further examples are the “digital media city” in Seoul, and London's
development of a digital hub at Queen Elizabeth Olympic Park, which should
cluster business, technology, media, education and data at one place to improve
innovation (Angelidou, 2015; S-H. Lee et al., 2008). Other dties do not establish
an entire district, but rather build a “*high-tech park” for ICT industries and R&D.
One example of this is Shanghai's “Zhangjiang Hi-Tech Park” (Sigurdson, 2005).

MNew York City has also developed a smart city master plan which focuses
on its human and social capital (Angelidou, 2015). In its “Digital Roadmap,” the
focus lies on the four topics industry, open government, engagement, and access,
with the stated approach to humanize technology. Similarly, London focuses on
creativity and technology in its smart city development plan (Angelidou, 2015),
the main topics being “collaboration and engagement,” “"opendata and trans par-
ency,” “technology innovation,” and “efficdency and resource management” with
the overall goal to “improve the lives of Londoners.”

According to Ben Letaifa (2015), smant city strategies depend on actual cir-
cumstances ina region or city. Thus, London is concemed most about smart trans-
portation and mobility due to the increasing attractiveness of the finandal sector
located in the dense city center. Montréal is working on smart health (due to its
aging population), smart transportation (because of its poor transport infrastruc-
ture), and smart grid technologies that are driven by the major ICT providers
located in the city. Finally, Stockholm is constructing a smart traffic management
intended to replace the 100-year-old infrastricture.

Some cities also call themselves “smart city” because they embed ICT in their
developing process. Hollands (2008) has identified San Francisco, Amsterdam,
and other cities as forerunners of this trend, with Vancouver and Montréal as
further adopters, For Hollands (2008), the main aspects of a smart city are the
ability of learmning and innovation, a creative population, institutions of knowl-
edge production, and digital networks for communication.

5.1.4 Economy and labor

Digital cities are also defined as hubs of the information and communication
technology economy. One example is Helsinki, which has become an important
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plaver in the global network of ICT firms due to the success of Nokia (Roper &
Grimes, 2005), In 2001 Nokia's global market share was 319, the firm was active
in R&D and on the global trade market. Because of this, Helsinki was dubbed
“the telecommunication capital” of Europe (Yigitcanlar, 2009). But a more diver-
sified strategy in ICT markets than just investing in mobile phones is critical for
the Future (Roper & Grimes, 2005; Van den Berg, Braun, & van Winden, 2001). A
further example is Los Angeles' digital city development, which is highly corre-
lated with the film industry. According to Kotkin and DeVol (2001), Los Angeles
dominates film production services for the internet. Furthermore, it is a hub for
animation and feature films as well as video games.

According to Blythe (2005), increasing e-commerce and innovative solutions
like the electronic signature, which allows verifying online transactions in the
private sector as well as in government interactions, have made Hong Kong into
one of the “most wired” cities in the world. In addition, Hong Kong's neighbor
Shenzhen has made a rapid development towards being a global player in the
ICT industry as well (C. C. Wang, 2013). It was Chinas first established “Special
Economic Zone”™ which has opened up Shenzhen as a marketplace for global
cooperation. This and further governmental plans have pushed the growth of ICT
manufacturing and software developing industries in Shenzhen. Nevertheless,
Shenzhen cannot be compared with Silicon Valley or other high-performing and
innovative cities of the IT industry, since it lacks educated and creative talents
(C.C. Wang, 2013). Ding et al. (2005} have investigated the digital city initiatives
in Shanghai and concluded that one reason why Shanghai lags behind Hong
Kong or the US is the complicated procedure necessary to register a corporation,
which is why startups, a very commaon feature in the IT industry, especially in IT
service and software development, are less prevalent in Shanghai.

To become an important player in the digital or smart economy, Glaeser and
Berry (2006} argue that a high percentage of educated adults are one important
growth factor. They indicate that Boston or the San Francisco Bay Area are exam-
ples which possess a high percentage of highly skilled workers and hence higher
income rates. This also positively influences the incomes of low-skilled workers
in that region. They demonstrate that cities with a lower percentage of educated
adults also had substantially less growth and a lower income rate up to the year
2000, Glaeser and Berry (2006) argue that in most industries that emerged from
the 1980 until today, human capital has become an important resource, They
claim that educated managers and entrepreneurs tend to hire a highly skilled
workforce. Two examples support this tendency: First, the founderof Apple, Steve
Jobs, started his high-tech company in Cupertino, California, which is located in
Silicon Valley. Even today, Apple is still located in Cupertino. The second example
is the founder of Gateway, Ted Waitt, who started his firm in Sioux City in lowa.
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He was forced to move with his company to a place with a higher amount of
highly skilled workers.

According to Glaeser and Berry (2006), for a city that wants to become an
attractive smart city and “stay smart” it is important to offer an excellent school
system and to invest in education. This attracts educated parents and educates
the next generation for the future. In addition, the city should invest in safety.
One example is Boston, which was able to rapidly reduced crime rates until 1990
and in consequence attracted workers with college degrees. Affordable housing
for young, educated people and students are necessary as well as limited tax rates
to encourage economic growth.

5.1.5 Smart and sustainable city

Abdoullaev (2011) has defined the “trinity city” as a real smart city which com-
bines the three features “Information Cyber City, Intelligent/Knowledge City and
Ecological/Clean City.” This merges the ICT network, the human population, and
ecologically sustainable cities in one place. According to his investigation, cities
that focus on a smart environment are Amsterdam, Stockholm, and Sydney. New
cities that follow a smart city master plan and have been built from scratch are,
for example, Dubai Waterfront, Dubai Central, Putrajaya (next to Kuala Lumpur),
Songdo and Incheon next to Seoul, and Langfang located south of Beifing
(Abdoullaey, 2011; Zhu, 2011).

Another definition is put forth by Komninos (2011). He joins the enhanced
ICT infrastructure and the rise of the knowledge and innovation economy under
the term smart city. In his opinion (Komninos, 2011, p. 184), examples are Cyber-
port Hong Kong and Smart City Amsterdam:

Cyberporl should nol be seen as Lhe usual technology districl or lechnology park. [1is an
erosystem thal nurlures talent in the media industry, turning skills and lalent into starl-
ups. It amplifies the skills and oeativities of the Hong Kong population using experimen-
tal digital infrastructure and open platforms. The objectives are technology dilfusion,
up-skilling and the enhancement of human pabilities. Cyberportis a crealive commu nily
supplied with advanced communication and media infrastructure and digital conne civily.

Amsterdam has also established an advanced ICT infrastructure, Smart devices
(crowd data) and sensors in the city help to analyze and enhance citizens'
everyday lives and organizational practices (Komninos, 2011). The govemment
has opened its doors and minds to establish open innovation methods in deci-
sion-making processes. Finally, the main goal for Amsterdam is to become a sus-
tainable city that is able to reduce CO; emissions permanently.




5.1 Digital and smarl cilies =79

Amsterdam is a green city which is not exclusively built on ICT, as their
transportation infrastmicture is focused on bicycles. There are more bicyclesin
the city than inhabitants, which could be counted as sustainable since the city
is independent of petroleum (Gilderbloom, Hanka, & Lasley, 2009). Further
plans to make the city more sustainable and raise the quality of life are being
developed by the Municipality of Amsterdam. According to Gilderbloom et al.
(2009), they are concemed amongst others with noise pollution, air quality,
climate change, green space, and recreation spaces. These measures are
accompanied by the Amsterdam Smart Meter Service, which is intended to
help in reducing energy consumption (J. H. Lee et al., 2014). The reduction of
emissions is also the aim of the Urban Eco-Map in San Francisco (], H. Lee et
al., 2014). On this map, citizens can look at visualizations of the emissions pro-
duced in their neighborhood and compare them with other neighborhoods. In
addition, they can learn about actions to reduce their own ecological foot print.
]J. H. Lee et al. (2014) have found that more than 44% of San Francisco services
(smartphone applications or websites) have a direct or indirect impact on the
environment. Many services combine technology like sensors and civic partic-
ipation. In Vienna, for example, the project “Smart City Wien™ has developed
the *Smart Energy Vision 2050" which offers advice on how the climate goals
could be met to, step by step, become a smart and sustainable city (Hofstetter
& Vogl, 2011).

In the case of Seoul, a participatory approach has helped to reduce 1004 of
C0, emissions annually (C40 Cities, 2011}, introducing a one-day-no-driving cam-
paign (J. H. Leeet al., 2014). Citizens were able to participate by registering online
at no-driving.seoul.go.kr and choosing a day between Monday and Friday on
which they would only use public transportation. After registering, they received
an e-Tag based on RFID technology to monitor if the car was not driving in the
city. This campaign was introduced in 2003 and inchides monetary tax incen-
tives for partidpating citizens (Seoul Solutions, 2015). Further real-time moni-
toring is used in other public sectors like “the public drainage system, Han River
bridges, the fire service, public parking, garbage trucks, some public buildings
and SMC air pollution” (J. H. Lee et al., 2014, p. 94). GPS and real-time informa-
tion are also used in San Francisco, e.g. for real-time public transportation nav-
igation (Routesy San Francisco) or parking space sensors to adjust parking fees
response to actual demand (]. H. Lee et al., 2014). Furthermore, metering systems
are integrated into water, energy, and gas networks, Sensors have also been inte-
grated in the Royal Seaport of Stockholm. Real-time consumption of energy and
material production are monitored by a “Smart Urban Metabolism” framework
(Shahrokni, Lazarevic, & Brandt, 2015}, analyzing and visualizing energy flows
within the seaport.
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Different rankings determine certain nations and cities to be digital or smart.
Smart communities have for example been nominated by the Intelligent Commu-
nities Forum (ICF) since 2006, Cities are then considered for the “ICF's annual
Intelligent Community Award.” Each vear, 21 finalists are chosen by a committee.
The finalists are scored according to an indicator framework which is based ona
questionnaire. Finally, the top seven cities are announced as best practice exam-
ples “in broadband deployment and use, workforce development, innovation,
digital inclusion and advocacy that offer lessons to regions, cities, towns and vil-
lages around the world. They are charting new paths to lasting prosperity for their
citizens, businesses and institutions" {Intelligent Community Forum (ICF), 2014,
para. 2). They have indeed identified cities that show the political willingness
to become smart, e.g. Hong Kong, Shanghai, Seoul, Singapore, Stockholm, San
Francisco, Toronto, Vancouver and many more. The case of Singapore is rather
unique: Singapore is a cty-state island with the strong political willingness to
become an intelligent island. That Singapore is making significant progress
towards this objective is evident through international surveys, in which Singa-
poreis highly ranked because of the e-government status and due to its ambitions
to make IT accessible and available across the whole island (Baum, Yigitcanlar,
Mahizhnan, & Andiappan, 2008).

5.1.6 Smart city applications

Many cities use ICT and sensors around the city to implement innovative city
services. In recent vears, this has increasingly involved user-generated data. In
combination with open data offered by the government, smart city applications
have been developed by citizens as well as the private sector (Mainka, Hartmann,
Meschede, & Stock, 2015b). The different types and approaches to develop smart
city services in Seoul and San Francisco have been investigated by |. H. Lee et al.
(2014). They determine that Seoul has implemented services for diverse topics
such as health, welfare, and education. San Francisco is more focused on public
administration and transportation. Most applications in Seoul are built by the
city's IT department, but in 2011 they launched an open data portal and have
tried to follow a more participatory development strategy since (]. H. Lee et al.,
2014}, Due to the early adoption of open data by San Francisco MTA (public trans-
portation) many transportation applications have already been developed (]. H.
Lee et al., 2014).

Mobile applications are moving more and more into focus in smart city devel-
opment. Open data portals and hackathons are therefore the ideal backbones
for innovative solutions (Mainka, Hartmann, Meschede, & Stock, 2015a; Mainka
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et al., 2015b). The City of Chicago, for example, offers an open data portal but
does not develop its own mobile apps. According to John Tovla, chief technology
officer of Chicago, “volunteers and private sector will probably innovate quicker
and certainly ata scale that government cannot match” (Walravens, 2015, p. 219).
The aim of such applications is called public value. Walravens (2015) has created
a business model grid to identify and compare the public value of apps. Apps that
are of high public value are, for example, “I Amsterdam OR spots,” “London Bike
App,” and “Berlin Neighborhood.” All three apps pursue different goals but can
be identified as apps that enhance the quality of life in a city.

5.2 Creative and knowledge cities

According to Lor and Britz (2007), *usable content” and “human capacity™ are
pillars of the knowledge society. For both we have to determine the cognitive
infrastriucture in a city. For Stock (2011, p. 970) the creative city — with its “[c]rea-
tive-artistic activities and the result thereof” - and the knowledge city — with its
“[s]cientific-technical-medical act ivities and the result thereof” — represent char-
acteristics of this infrastructure. Knowledge and creative activities are part of the
development of soft infrastructures, but are not as easy to measure through hard
facts as roads or ICT (Setunge & Kumar, 2010; Stock, 2011). Etzkowitz and Elof-
sten (2005) see the academic facilities, munidpal institutions, and enterprises as
responsible for the development of the needed infrastructure. In the same vein,
content and shared knowledge are of high importance as well. Lifelong leaming
has to be included as part of the cognitive infrastructure and is equally impor-
tant for institutions and municipalities (Stock, 2011). For Evans (2009) and Foord
(2008), the creative economy can be subsumed under the knowledge economy. In
the following, [ will highlight the topics which are investigated in the literature
with regard to both city types in case studies and investigations,

5.2.1 Historic development

Different historical backgrounds may positively influence a city's development
towards a creative or knowledge city. For instance, cities that are historically
known as cultural hubs now have a high potential to become creative cities,
Musterd and Gritsai (2009) have investigated European cities and identify this
potential for, among others, Amsterdam, Munich, Milan, and Barcelona. The
capital function of a city is seen as an advantage to become a creative or knowl
edge city: “Capitals are often culfurally rich, with major museums, art galleries,
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universities and other important seats of research and learning located there”
(Brown, Redmond, & Miquel, 2013, p. 62). According to Hospers (20034), the cre-
ativity of a city increases during unstable times, for instance during the two World
Wars in Bedin, or in 1600 in Amsterdam, or during the nineteenth century in
Vienna, London, and Paris.

At the same time, historically established creative cities will not lose their
role. Hospers (2003a) mentions, for example, Los Angeles, New York, and London
as cities which have been the first to agglomerate cultural and creative activities
and gain success through this. For Hospers, this is the Matthew effect, summa-
rized by the principle *success breeds success.” Further dties with a culiural/
creative background are Vienna and Berlin (Hall, 2004). Vienna, for example, has
established itself as a knowledge hub with excellent universities, a high number
of scientists and students, and an increasing number of patents (Trippl, 2012},

5.2.2 Economic transformation

Another factor is the past economic specialization of a city: Cities that are
characterized through industrdalization have to overcome bigger challenpes
to restructure their economic orientations. Musterd and Gritsai (2009} indicate
that a good starting point for the establishment of the creative and knowledge
industry are high-skilled activities, engineering, and high-tech activities, but
a service-oriented economy is also advantageous. Within Europe the cities of
Amsterdam, Barcelona, Helsinki, and Munich are examples,

For instance, Amsterdam has become a creative and knowledge city because
of the city's open and tolerant image and due to the creative industry which
now is located there (Gilderbloom et al., 2009; Musterd, 2004; Pethe, Hafner,
& Lawton, 2010): “A tradition of innovative economic talent, combined with a
high degree of openness, has resulted in the distinctive Amsterdam atmosphere,
a major pull factor for knowledge workers and creative individuals™ (Musterd
& Deurloo, 2006, p. 81). This has resulied in a high metropolitan quality of life
and an intemational atmosphere which attracts talents (van den Berg, Pol, van
Winden, & Moets, 2005). Other cities are prominent because they are known to be
diverse and tolerant as well, such as Barcelona and Munich (Musterd & Gritsai,
2009; Pethe et al., 2010}, These cities are a home for the creative class. In Morth
America, for example, 14% of the nation’s artists live in the cties New York and
Los Angeles (Kotkin & DeVol, 2001). To attract creatives and talents, a city's
tolerance can be an indicator. Florida and Gates (2001) have identified an increas-
ing correlation between the Gay Index and the growths of regional ICT clusters.
This does not mean that all talents work in the ICT industry but that talent from
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abroad who are members of a minority may feel more comfortable in these places
(Florida, 2014). Such tolerant and creative regions are, among others, San Fran-
cisco's Bay Area, New York's Greenwich Village, semi-autonomous Hong Kong,
Greater Amsterdam, Toronto and Vancouver ( Heywood, 2008).

One city that has undergone a transformation from a car manufacturing
center (dominated by SEAT) to a vibrant, creative, and knowledge-driven city is
Barcelona (Edvinsson, 2006, 2011). Today, the city benefits from

newly constructed and remodeled city areas, positive image, atiractive word-class evenls,
and high pedorming schools and research organizations. Whal might be the most interesi-
ing is Lhe explial focis and vision of shaping the conlext [or the new workers ol Lomoroow
rather Lthan the present [ocus groups of politics. The arlists, designers, [ood and restaurant
entrepreneurs, bomedical researchers, educational entreprensurs, all working with intan-
gible and intellectual capital have been altracted 1o this city ( Edvinsson, 2006, p. 8)

An extreme transformation of the city’s economic arientation, as in the case
of Barcelona, can help the creative and knowledge industry to flourish, other
prominent examples being Singapore, Hong Kong and Dubai (Edvinsson, 2006).
Further cities that Edvinsson (2006) recognizes as hubs of talents of the creative
and knowledge economy are for example Boston, New York, and Stockholm. In
an investigation of European cities van Winden, van den Berg, and Pol (2007)
identify Amsterdam, Munich, and Helsinki as cities that are able to attract talents
and the knowledge-based industry. According to van den Berg et al. (2005},
Munich, which is mostly known for its car manufacturer BMW, has a very diver-
sified economic base and a large number of knowledge-intensive companies
and institutions which they call the “Munich Mix.” This kind of business land-
scape shapes the foundation of the knowledge economy, which is the emplover
for a high amount of workers with high qualifications. In the case of Helsinki,
Inkinen and Vaattovaara (2010} argue that the city's advantages are the gener-
ous welfare, excellent educational system, and the development of the ICT infra-
structure which has helped Helsinki to rise above the Nordic periphery. Hu (2012}
has investigated Sydney's transformation into a knowledge city. Today, Sydney
is a hub for advanced producer service firms, which is the main aspect of global
cities, but creative industries, cultural and media services are located in Central
Sydney as well, characterizing Sydney as a knowledge city. Rocco (2012, p. 391)
argues that “providers of services are providers of knowledge” and has investi-
gated the knowledge economy of S0 Paulo, which has also attracted national
and international producer service firms. A prominent example of the creative
economy is Berlin, According to an investigation by Kunzmann and Ebert (2007],
branches of the cultural or creative economy are represented above average in
43 of Berin's 192 districts. They also identify a higher concentration of creative
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economy activities near the cty center. Another example is the development
of the knowledge economy in Dubai. Dubai benefitted from the oil boom and
became able to rebuild its landscape into a prosperous and vital city. According
to Alraouf (2008}, Dubai has built up a successful mix of the knowledge economy
and service industry.

Some cities are acknowledged as a digital city although their economic oi-
entation is not prominent in IT and engineering fields. This is true for example
in the case of New York, Currid (2006) has investigated the distribution of occu-
pations according to different economic sectors for the vears 2000 and 2004,
demonstrating that New York has just a marginal proportion of occupations in IT
and engineering, Currdd (2006) argues that New York's ongoing status as a global
center is perhaps the effect of its vital and diverse industries, most importantly
the creative economy. Occupations in arts and culture dominate in New York and
have a higher potential to grow than the financial sector (Currid, 2006).

5.2.3 Strategic master plan

In the literature, many cities that are on their way to becoming a knowledge city
or have already gained the status of a knowledge city are investigated accord-
ing to their “Knowledge-Based Urban Development,” resting on the three pillars
environment, economy and society (Yigitcanlar, 0'Connor, & Westerman, 2008).
This inchides many and diverse strategic decisions and the inchision of industry
and society in governmental urban planning. The result of this kind of planning
is usually the manifestation of a master plan or vision for the future of the city.
In addition, a strategic master plan for a city with the goal to become a creative
or knowledge city may have a positive effect to face future challenges, As posi-
tive examples, Barcelona with its vision for 2015 and Melbourme's City Plan 2010
are highlighted in a report from Price Waterhouse Coopers, Cities of the Future
(Bolz et al., 2005). Both action plans are concemed with a wider range of criti-
cal aspects, such as environmental quality, social equity, education, economy,
culture, and more. Today, it can be observed how successful these plans have
been implemented and manifested. Melbourne, for example, has received the
“Most Admired Enowledge City Award” (MAKCI) by the World Capital Institute
with regard to their outstanding city development (World Capital Institute, 2012},
Currently, Melbourne is working on their plans for 2030 (Victorian Government
Department of Sustainability and Environment Melbourne, 2003).

As a further example, Edvinsson (2006) mentions the impressive transfor-
mation of Malaysia and its capital Knala Lumpur. Today, the city has taken many
steps towards their 2020 vision, which includes becoming an attractive place for
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living and working, and services on a world class level. Edvinsson (2006) calls
Kuala Lumpur a prototypical intelligent city which is able to attract the creative
class. A strategic plan to develop a knowledge city is acknowledged as funda-
mental to be successful (Yigitcanlar, 2009). Following Yigitcanlar (2009), other
cities that endeavor to become a knowledge city are Dubai and Shanghai. More
cities, like San Francisco, Seoul, Shanghai, and Singapore, have also set the goal
of becoming a knowledge city, with the focus on “people’s skills and abilities”
(Reffat, 2010). Berlin is mentioned as a city which has also established a master
plan to encourage the city's development towards a knowledge city. According to
Franz (2009}, Berlinis a city which is rich in knowledge and poor in capital. World
cities that mentioned in the literature as having already successfully completed
the transition towards a knowledge city or creative region due to their strategic
plans and visions are Barcelona, Berlin, Beijing, Boston, Dubai, Helsinki, Hong
Kong, Kuala Lumpur, London, Melbourne, Montréal, Munich, Seoul, Shanghai,
Shenzhen, Singapore, Stockholm and Vancouver (Carrillo, Yigitcanlar, Garcia, &
Linnovist, 2014; Durmaz, Yigitcanlar, & Velibeyoglu, 2008; Dvir & Pasher, 2004;
Foord, 2008; Heng & Low, 1993; Hospers, 2003a, 2003b; Kong & O'Connor, 2009,
Lange, Kalandides, Stiber, & Mieg, 2008; Y.-5. Lee & Hwang, 2012; Metaxiotis &
Ergazakis, 2012; D. Wang, Wu, Li, & Wang, 2012; C. Wong, 2008; C. Y. L. Wong,
Millar, & Choi, 2006; Yigitcanlar, 2009, 2012; Yigitcanlar et al., 2008; Yusuf &
Mabeshima, 2005; Zhao, 2010).

Master plans that endeavor to establish the knowledge economy and ad di-
tionally set a focus on cultural activities are acknowledged as important for the
development of a creative city. According to Evans (2009), many cities have started
to try and replicate successful creative city or creative economy approaches. For
example, the “Creative London” commission was adopted by the following coun-
cils/commissions: Creative NMew York, Creative Amsterdam, Create Berlin, Design
Singapore, and Design Toronto. Landry (2008) emphasizes the cides Barcelona
and Frankfurt as creative cities because their visionary plans are highly focused
on cultural development. In some master plans the creative city development
inchides the formation of “creative clusters™ which “helps to shape places or
urban sites as ‘creative milien™ (Chen, 2012, p. 439). The development of new
urban space through spedal economic zones (SEZ), reuse of industrial estates
and warehouses for artistic activity, and strengthening the development of links
to universities and traditional creative institutions are core implementations of
the creative cluster in Shanghai (Chen, 2012). According to Wu (2005), the polit-
ical interventions to build clusters, such as creative or R&D clusters, actively
contribute to developing local creative hubs, A further example is Boston, as
evidenced by its creative growth in the software industry and biotech industry,
which is university-based and located there as well. Those chusters have emerged
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in many Asian cities as well, examples being Singapore and Beijing, which have
both been developed as top-down initiatives by the government (Keane, 2000;
Kong, 2009). In Singapore’s master plans the explicit development of the creative
economy belongs to the key innovations (Homidge, 2007). According to Porter
(1990}, cluster theory is not a recent development, as industrdes have always
tended to cluster. The aim is to create vertical (supplier to the buyer}or horizontal
(host, vendors, and suppliers - business to business) links., Formal as well as
informal interactions are seen as a generator of innovation because of the direct
or indirect idea and knowledge exchange.

Landry (2008) mentions further examples of governmental plans that were
established vears ago, such as the *pedestrianization” of Munich in the 1970s or
the regeneration of the waterfront in Barcelona in the 1990s. Both reinventions
were made in preparation of the Olympic Games and are helpful factors for the
development of the creative city. Landry and Bianchini (2006) emphasize Mon-
tréal, Singapore, and Milan due to their pedestrianization and car congestions,
which exclude cars from the city center as forerunners of a livable city. These
programs have made the redesigned placesinto a magnet for citizens and tourists
alike, enhancing the quality of life.

The city's shape and design is also a part of urban planning. A positive
example which is mentioned by Landry and Bianchini (2006) because of its
creativity is Melbourne, for its skyline which looks metropolitan but has no
high-rising building sas, for example, Manhattan does. Another example includes
the Metro Stations in Stockholm. The stations have been decorated and designed
by artists. Landry and Bianchini (2006} argue that this conveys a positive feeling
with regard to public transportation and, additionally, offers another tourist
attraction.

The strategic master plan “2@Barcelona” focuses on the IT sector but is also
important for the establishment of the creative city because it attracts creative
talents to work in Barcelona (Cohendet et al., 2011; Marti-Costa & Miguel, 2012).
The redevelopment of the city district Poblenou has succeeded in turning it into
a vital creative neighborhood, which is a positive result of the knowledge city
master plan by the government. For Barcelona's government, cultural and crea-
tive activities are embedded in their knowledge dity ideologw.

Landry (2008) has investigated the development of creative cities. For him,
many creative innovations were established because of necessity or scarcity
without any master plan whatsoever, Examples are the high-rise buildings in New
York, which were developed due to increasing immigration, or the floating car
parks in Amsterdam, which were established because of the city's limited space.
Another innovation he mentions is the car sharing initiative in Berlin called
“STATTAUTO" (lit. ‘instead of car', but also homophone and near-homograph to
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Stadtauto ‘city car'). Compared to the average car use, the shared cars have driven
twice as many kilometers and have mostly carried two persons instead of the sta-
tistical average of L4, For Hospers (2003a) the underground train system was a
creative solution for the traffic in Pans, Stockholm, or London. This has had a
positive effect on the further growth of these cities,

5.2.4 Face-to-face facilities

Communication is also a major aspect of the creative city. People have to be able
to meet each other in the physical world, requiring a diversity of locations spread
throughout the city. One example which has a lot of those facilities is Vienna.
There are countless Kaffeehduser (‘coffeehouses’) which are open from eary
morning until the late evenings and provide spaces formeeting and collaboration.
Hospers (2003a) has called this the *café factor.” According to Landry (2008), the
café culiture has traditionally been a common feature in Central Europe, and can
also be observed in cities such as Berlin or Munich.

For Landry (2008, p.126) communication and partnerships between cities are
also important in creative cities: “Networking and creativity are intrinsically sym-
biotic, as the greater the number of nodes in a system the greater its capacity to
reflexive leaming and innovation.” Communities can come together either physi-
callyor virtually. He is focused on community networking and provides examples
such as Virtual Helsinki, Copenhagen, Amsterdam, or Manchester.

MNetwork communities which focus on urban development within a city are a
further example for creative cities, Landry (2008) describes the case of Chicago, in
which a partnership of organizations and volunteers have developed ideas for the
future of the city. The project is called “Imagine Chicago.” Furthermore, Chicago
has the advantage of being geographically centralized (Reffat, 2010). Therefore,
itis a good place for conventions and conferences where people can meet. This is
alsoa magnet for professionals of the knowledge economy. Accordingly, Chicago
is an excellent location for knowledge exchange.

In his discussion on human capital on the national, regional, and business
level, Pawlowsky (2011} emphasizes cities that have established knowledge
centers which enhance the communication between politics, business, and cit-
izens. One example is Dubai, which has passed the competing Singapore in as a
knowledge city due to projects that have fostered education and human capital.
For Pawlowsky (2011) the establishment of a high-tech campus with impressive
architecture has been a major asset in this regard. Perhaps the city most noted
for its scientific development and education is Boston, with its globally known
universities MIT and Harvard (Evans, 2009; Reffat, 2010). For Hospers (2003a)




BB = 5 |denlilying protolypical cities of the knowledge sociely

those hubs may also be referred to as cultural-intelligent cities, mentioning
Boston, Toulouse, and Heidelberg as examples. In addition, Barcelona has been
mentioned as a developed knowledge city due to its orentation towards a knowl-
edge economy (Pawlowsky, 2011; Walliser, 2004). In Helsinki a university-gov-
ernment corporation called the *Culmitaum Innovation Oy Ltd.” aims to increase
the collaboration between universities and firms and to foster the production of
technological innovations (Stachowiak, Pinheirm, Sedini, & Vaattovaara, 2013). A
similar approach is followed by Frankfurt (am Main): The city has established the
“House of Finance” located at the Goethe University, which concentrates on pub-
lic-private partnerships focusing on science, politics, and business (Szogs, 2011},
In Milan, the “Politecnico di Milan Acceleratore d'Impresa”™ supports the estab-
lishment of startups based on academic research and services for enterprises
(Stachowiak et al., 2013). Further knowledge centers, for example, have been
established in Hong Kong (Future Nest), Tokyo (EDI Future Center), New York
(Metrotech), Singapore (One-North), Shanghai (The Zhangjiang Hi-Tech Park),
Amsterdam (Amsterdam Science Park ASP), Svdney (The Macquarie Technology
Business Precinct), Melboume (The LaTrobe Research and Development Pre-
cinct), Toronto (MaR5) and Helsinki (Helsinki Science Park) (Bugliarello, 2004;
Edvinsson, 2011; Evans, 2009; Pawlowsky, 2011; Sigurdson, 2005; van den Berg et
al., 2005; Yigitcanlar & Martinez-Fernandez, 2010). Those centers are often called
“Knowledge Innovation Zones,” *Science Parks,” or “Enowledge Parks.”

5.2.5 Knowledge output

Focusing on science and knowledge cutput in terms of academic papers, the
cities Tokyo, London, San Francisco, Boston, Mew York, Paris, Los Angeles,
Amsterdam (inchuding surrounding region), Beljing, Moscow, and Osaka have led
the city ranks in the last two decades according to the bibliometric investigation
of Matthiessen, Winkel Schwarz, and Find (2006} (listed in descending order).
A further research hub is Berlin. According to Franz (2009), Berin has a high
concentration of publicly and privately funded research institutions with a high
gquality related to the number of graduate students and the ability of professors
to apply for funding.

The role of universities is not limited to academic output: They are important
as teaching institutions as well as mediators between different stakeholders in
developing a knowledge city (Powell, 2012), Examples are the “UN Global Cities"™
program invented by the EMIT in Melboume or the “Camp for Sodial Innovation”
by the Alto University in Helsinki. Those initiatives try to meet the actual needs of
urban and social development.
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Research output may also be used as anindicator of “knowledge flow,” which
represents the connectivity between knowledge cities (Haustein, 2012). Accord-
ing to the investigations of Matthiessen et al. (2006} the cities London, New York,
Los Angeles, the San Francisco Bay Area, Boston, Baltimore, and Philadelphia
are the seven largest research nodes,

5.2.6 Knowledge economy and labor market

For Kotkin and DeVel (2001}, scientists as well as professionals working in [T jobs
belong to the group of knowledge or creative workers. In their investigation of the
Morth American labor force, they identified an increase of IT profe ssionals in the
cities San Francisco, Seattle and New York To attract highly skilled profession-
als, the city has o emphasize the quality of life. In Amsterdam, for example, the
strategic plan includes the improvement of amenities for culture, arts, leisure,
tourtsm, education, and more (Romein & Trip, 2012), because an attractive living
climate improves the business climate in a creative city. Stategic plans or cam-
paigns may help to attract talents to the city, e.g. Barcelona's initiative “Talencia”
(Wesselmann, Meyer, & Lisowski, 2012).

Pareja-Eastaway, Chapain, and Mugnano (2013} have investigated the “city
branding” initiatives by Barcelona and Amsterdam. Both cities aim to attract
foreign talent by setting the focus on their creative- and knowledge-intensive
economy. An important aspect is that these efforts are made in cooperation
with citizens, institutions, and economic actors. This can also be promoted by
established networks in a city, Streit and Lange (2013} mention, for example, the
network “CREATE Berlin,” which helps to connect creative people in the city. The
City of Amsterdam has founded the "Burean Broedplaatsen,” a service that helps
artists and creatives to find affordable space for their activities (Streit & Lange,
2013). Local cultural activities or tourist attractions also play a role for creative
cities. Helsinki was emphasized as one example of cultural innovation by Landry
(2008): The city is known for its lightening festival “Vailon Voimat,” which takes
place in winter to overcome the dark time of the vearand has resulted in increased
cultural cooperation with other cities such as Barcelona and London.

According to Landry (2008), city branding is also related to unique creativity.
For him, examples like the creative interventions in the public space and world-
class architecture create a unique image, e.g. in Barcelona by prominent artists
suchas Miro, Serra, Pollock, and Ellsworth. Barcelona is a living art city with a lot
of design and beautiful architecture (Landry, 2006).

Amenities of higher education may attract many voung people which will
become the next creatives and knowledge workers. Pareja-Eastaway, Bontje, and
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d'Ovidio (2010) have investigated the potential of Amsterdam, Milan and Barce-
lona to attract voung and high-skilled workers. They see these three cities as cre-
ative knowledge centers which are recognized internationally, with a broad spec-
trum of higher education institutions but also with a high cost of living, Similar
findings are described by Baum, Yigitcanlar, and O'Connor (2008) for the cases
of Sydney, Melbourne, and Canberra. All cities have a creative industry which is
concentrated in the city center and all cities have the same problem of costs of
living which are too high for the creative class.

To investigate the knowledge workforce in Melbowrne, Johnson (2012} has
analyzed the 2006 ABS Census data for industry and deployment, counting
244,000 people as part of the knowledge economy workforce, split into (Johnson,
2012, p. 280):

1. Telecommunications, IT and Media (around 31 000 jobs or 13 per cent)
Finance and Banking (111 000 or 45 per cent)

R&D/Higher education (71 000 or 29 per cent)

Design-related industries (e.g. architecture) (27 000 ar 11 per cent)
Cultural industries (e.g. peforming arts) (6 000 or 2 per cent).

woE

The data shows that just a small part (13%) of the workforce has a job in
design-related or cultural industries, but a large number of people is working in
knowledge-intensive jobs like R&D and higher education as well asin the finance
sector, The case of Los Angeles shows another aspect of the creative economy: Los
Angeles is known for its film and entertainment production activities. For Landry
(2008) this is the best example of a successful match of cultural and technologi-
cal creativity.

5.2.7 Creative milieu

It is not always possible to promote or plan the knowledge or creative city, Looking
back to around 1900, so-called “creative™ or “bohemian milieus” evolved in city
areas which were formerly dedicated, for example, to industrialization or com-
merce (Bontje & Musterd, 2009; Wojan, Lambert, & Megranahan, 2007). 0ld man-
ufacturing spaces were rented or occupied by artists, as for example in the city
district Soho in New York (Vivant, 2010; Zukin & Braslow, 2011}, where during the
deindustrialization of Manhattan, artists started to repurpose the space for artistic
activities. This turned Soho into a flourishing neighborhood, but caused commer-
cial galleries, luxury shops, cafés and restaurants to enter the district and in tum
effectively banish the artists responsible for the rejuvenation, as they could not
afford the rising rent costs and more expensive lifestyle. Today, we still see exam-
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ples of those squatters or cheap buildings for rent, e.g. Squat Chez Robert and Elec-
tron Libre in Paris, a former film academy, parts of harbour and shipyvards areas,
the Westergasfubriek (Westem Gas Factory) in Amsterdam, the former village of
Gracia in Barcelona, the Cable Factory in Helsinki, the Domagk (a former army
barrack) in Munich, the art distdct TianZiFang in Shanghal, or the recently dosed
art house Tacheles in Berlin ( Bontje & Musterd, 2009; Brake, 2012; Hitters & Rich-
ards, 2002; Uitermark, 2004; Vivant, 2010; Wei & Jian, 2009). For Evans (2009)
creative quarters evalved from prior bohemian quarters as in the cases of London,
Paris or Mew York or also from the garages of Silicon Valley. In the case of Cana-
dian cities (Montréal, Toronto, and Vancouver) “bohemians" have also occupied
inner city districts which used to be industrial warehouses or inner city neighbor-
hoods (Gertler, 2004; Ley, 2003). Today, we can still find creative neighborhoodsin
Barcelona (Bairro de Gricia Bairro do Raval) ar 530 Paulo (Vila Madalena) (Costa
& Oliveira, 2009}, for example. Evans (2009) adds new districts of commerce like
the Fashion City in Milan to the category of a creative milien. Further creative cus-
ters which arose due to policy interventions are the Dashanzi arts district (yishu
qu) in Befjing, the m50 art district in Shanghai, the West Kowloon Cultural Centre
in Hong Kong, the Creative Gateway at King's Cross London, Liberty Village in
Toronto, or Wicked Park in Chicago (Catungal, Leslie, & Hii, 2009; Foord, 2008;
Henry, 2010; Kong & O'Connor, 2009; Lloyd, 2002; |. Wang, 2009}, Of course, others
arose without policy intervention, such as the film/TV production industry in Los
Angeles, the fashion and furniture industries in Milan, and the fashion industry
in New York. Evans (2009) also locates hubs of design in London and New York,

It is not unusual that such creative milieus grow up to creative clusters or
districts(Cinti, 2007). If there is, for example, one successful creative site, e.g. the
cable factory in Helsinki, other creative, innovative, cultural or artistic amenities
may choose to settle down in the neighborhood as well. To create or promote a
creative district may have the following goals: to reuse degraded space, enhance
the city image, attract tourists, or conserve heritage and culture. Different
approaches and best practices of how to establish a creative cluster have been
discussed in the literature (see for a review Cinti, 2007).

Cohendet, Grandadam, and Simon (2010) have investigated the layers of a
creative milien in a city in a case study of Montréal. In this city, for example, the
circus Cirque du Soleil and the game developer Ubisoft areimportant forthe city's
creative milieu. The Cirque du Soleil has established a Mational Circus School and
is the initiator of the International Circus Festival, Ubisoft has also initiated a
festival, the Ubisoft Street Festival, and additionally organizes the International
Game Summit. Schools and educational amenities for creatives also attract the
creative class. In Montréal the Mational Circus School recruits artists from around
the world (Cohendet et al., 2011).
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In another investigation Cohendet et al. (2011, p. 154) analyzed Barcelona's
creative cluster and identified five main institutions:

(1) the Pompeu Fabra University, [ocusing on communications related training, research
and production; (i) the Engineering schools of UPC-Barcelona and the new School of
Industrial Engineering of Barcelona; (iii) the Barcelona Media Innovation Cen tre (CIEM),
which eondiicls research, innovation and experimental production projects in the [eld
ol communications and audiovisual production; (iv) the new Barcelona Digital ICT Tech-
nology Center, which aims o contribute to the development of the Information Sociely
and the growth of the [CT sector; and (v) the 22@Living Lab, led by 22@ and the Barce-
lona Dgital Foundation, which [orms part of a network of different urban laboratories
operaled by the public and private seclors, aimed at developing new ICT based mobile
lechnology prodicts and service,

Creativity, culture, and heritage are also important for the toursm and visitor
economy (Evans, 2009). However, cities today are confronted with a new type
of tourists (Maitland, 2010): This type of tourist wants to learn more about the
daily life of citizens. One example of this is London: The London Eye and Big Ben
are the main tourist attractions, but some tourists want to make their own way
through the city, to get in touch with locals. According to Maitland (2010), espe-
cially gentrified areas, where the “yuppies” live, are the new tourist spots for the
“cosmopolitan consuming class” and "transnational elites.” Thus, London's new
hotspot is [slington, which is a neighborhood of the wealthy middle class with a
lot of shopping opportunities.

Another way to express the creativity of a community in a city are events
which are organized by independent groups. One example mentioned by Landry
and Bianchini (2006) is from Shanghai: Families living in houses in the Putuo
district sing from their balconies in a competition and are judged by a jury staving
in the courtyard. This event has become a festival which is now celebrated with
special lighting and food in the district near the estate,

5.2.8 Knowledge city benchmarks

E. Ergazakis, Ergazakis, Metaxiotis, and Charalabidis (2009) present in their
research paper a framework of characteristics which should be met by suc-
cessful knowledge cities, such political support, an advanced library network,
tolerant and open society, e-govemment services and other factors. Prosperous
examples for them are Barcelona, Montréal, Munich, Stockholm, Singapore,
Dublin, and Delft. In a prior publication, K. Ergazakis, Metaxiotis and Psarras
(2004) have also highlighted the cities Melbourne — due to its City Plan 2010
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which has focused on knowledge as economic driver - and 530 Paulo - due to
its developed research network and its role in connecting the knowledge com-
munity virtually.

Another benchmark for knowledge cities is the Most Admired Enowledge
City Award (MAECH), which was established as a cooperation between the World
Capital Institute and Teleos in 2007, creating a framework based on eight catego-
ries: (1) identity, (2) intelligence, (3) finandal, (4) relational, (5) human individual,
(6) human collective, (7) instrumental-material, and (8) instrumental-intangible
(World Capital Institute, 2008). Experts with expertise in knowledge manage-
ment or knowledge-based development nominate cities and eventually vote to
determine the most admired knowledge city. Cities that have been elected by 1084
or more belong to the finalists, Because cities come in vastly different shapes and
sizes, cities can be nominated either as knowledge metropolis or knowledge city
region since 2009,

Following finalists were selected in the last awards (Table 5.2):

Table 5.2: Finalists of MAKCI 2007-2012.

2012 Austin Bilbao Brisbane Melbourne Montréal Ottawa Seoul Singapore
2011 Austin Bangalore Holon Manizales Melbourne Nuremberg Singapore

2010 Barcelona Manchester Melbourne Ottawa Singapore

2009 Barcelona Boston Istanbul  Manchester Melbourne Montréal Shenzhen Valencia
2008 Bangalore Manchester Montréal Ottawa Singapore Valencia

2007 Barcelona Bilbao Baoston Ottawa Singapaore

Source: World Capital Institut (2007, 2008, 2009, 2010, 2011, 2012).

In 2012 the last report was published online, More current information can only
be found at a Wiki run by an independent knowledge management group (“Most
admired knowledge cities,” 2016). Accordingly, further awards were given to
Boston and Melbourne in 2013, Ottawa in 2014, Montréal and Vienna in 2015,
and to Melbourne and Dublin in 2016. Further finalists in 2016 were Tokyo,
Seoul, and Vancouver, Since the information about the MAKCI Award and the
investigation process of the winning city and region are not available since 2013,
the reliability and trustworthiness of the award has been somewhat affected.
Mevertheless, the initiators of this award are highly cited researchers in the
field of knowledge cities (e.g. Francisco Javier Carrillo, WCI President, Blanca
Garcia, WCI Executive Director Awards Program, Tan Yigitcanlar, WCI Executive
Director Events Program, and Kostas Metaxiotis, WCI Executive Director Edito-
rial Program).
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5.3 Conclusion of the identification process

In this chapter, the review of the investig ated literature has been described in detail.
The aim was to identify a corpus of dties that are either already an informational
world city, or well on their way to becoming one. Hence, the initial precondition
of this investigation was that the city had to be mentioned as a hub in world city
research. This condition is fulfilled by all cities listed in Table 5.1. As a consequence,
all cities that may also constitute a good example of an informational city, but are
not explicitly regarded as world cities, will be excluded from this investigation.

Additionally, the cities had to be mentioned at least in one of the following
research topics: knowledge, creative, digital, or smart city. The literature investigated
here was retrieved from Web of Science, Scopus, and Google Scholar, All retrieved
publications were evaluated manually and were therefore limited to the researchers’
own language proficiency (German, English, and Spanish), with the majority of the
publications written in English. All of the cities have been identified as a knowledge
city or developing knowledge city. All dities except for Shenzhen and Tokyo have
also been determined to be a creative city. These exceptions may well have come
about due to the language limitations, Furthermore, all cities except for 580 Paulo
and Stockholm have been mentioned in the literature as digital cities, This absence
of any mention should not be taken to mean that both dtes are disconnected from
the internet, they merely have not been mentioned as examples of a digital city or
investigated in a case study on a related topic. Finally, 23 out of the 31 cities have
been mentioned or investigated in the literature as a smart city. This may be caused
by the inconsistent use of the term smart city (Hollands, 2008), whereas topics like
sustainability and mobile applications based on urban data have been considered.

The literature review has reflected that many of the topics that are part of
the city"s development towards an informational city are hard to be confined to
one category, as there are always interrelations. Thus, for example, the gaming
industry belongs to the category entertainment and is included in the creative
economy. But it s also increasingly related to ICT and therefore might also be
counted as vahie added in the technology sector. Overall, each city type has
garnered a lot of research attention in recent vears, as the literature review in
this chapter has demonstrated. Therefore, all of them have to be analyzed in an
investigation that is aiming to identify interrelations of city development in the
twenty-first century.
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6 Case study investigation of 31 informational
world cities

Many theories and case studies exist regarding the development of cities of the
knowledge society. As established in the previous chapters, [ consider informa-
tional world cities to be defined by diverse characteristics. How these charac-
teristics could be measured is described in chapter 3 (*“Measuring cities of the
knowledge society"). However, cities are not all the same: In Asia, for example,
politics have a significantly larger influence on economic development than in
western countres (Chow, 2004). Religion and leisure time also have different
significance in different cultures (Haller, Hadler, & Kaup, 2013). Finally, while
there are many differences, globalization has led to a loss of identity, especially
in wotld cities— a small number of architects is responsible for shaping cities
around the world, and shopping malls offer the same brands almost everywhere
(Madanipour, 2013). In addition, cities of the twenty-first century are confronted
with a continuously increasing density on the one hand and with a shift in
economic values on the other. Production and manufacturing is increasingly
replaced by creative and knowledge industries, especially in informational
world cities.

In this chapter, ['will fill the theory of informational world cities with life. The
main data collection is based on expert interviews and first-hand experiences.!
The interviews are split into quantitative data (SERVOUAL) and qualitative state-
ments, As described in chapter 4 (“Methods™), 31 cities are investigated. Unfortu-
nately, no interview partner could be found for Beijing. Furthermore, the quanti-
tative data has to be read with caution since the data represents only the personal
opinion of the experts and is not representative for the whole city or even society.
In addition, data from articles, websites, reports and rankings will round out the
investigation of the cities. The aim of this chapter is not to identify “the best”
informational city but rather to identify best practice examples with regard to
different developments. The findings are structured according to the twelve
hypotheses developed in chapter 3 (*Measuring cities of the knowledge society”),
srouped as “Infrastructure,” *Political will,” and *World city.”

1 Additional nofe: To oller a beller reading [ow in this chapler, the relerences for the experl in-
terviews are shorlensd by an abbreviaton [or each city [ollowing by a number [or sach inlerview
parner, eg. [ora personal communication in Amsterdam with the [irst expert the abbreviation
AN would be used. The associated melerence in [ull APA style (AM 1, personal communicalion,
Month Day, Year) is listed in Appendix L.

https: §f dod.or g/ 10,1515 /9 7E 31105 776 62-006
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6.1 Infrastructures

The infrastructures discussed in this chapter are divided into two main parts: the
digital infrastmicture and the cognitive infrastructure. The former is described
mainly by hard location factors, for instance by the internet connectivity and
the number of users, while the latter is acknowledged as a soft location factor
because the focus lies on the human capital - the creative class.

6.1.1 ICT infrastructure

The cities investigated (31 in total) are highly diverse and in different stages of
their development. Following the development of the fifth Kondratieff cycle, the
[CT infrastructure should be more important than past infrastructure (automotive
traffic). Therefore, many companies of the information market have likely settled
down in informational world cities. During the field study and interviews hints
and arguments of the growing im portance of companies of the information market
and ICT infrastructure have been investigated in light of the first two hy potheses:

H1 Informational world cities are hubs for companies with information market
activities, e.g. telecommunication companies,

H2 The ICT infrastructure in an informational world city is more important
than automotive traffic infrastricture.

H1 Hub of com panies with information market activities

The first hypothesis is closely related to the investigations of world city networks
in which the presence of headquarters (HQ) and branches of an economic sector
are counted. This has already been adapted by researchers, for example through
the investigations of internet backbone capacity, the number of internet domain
names, intemet exchange points (IXPs), number of content providers such as
Google and of doud computing providers such as Dropbox (Malecki, 2012, p. 117).
Thus, acity with many company HOs with information market activities (called ICT
in the following) is, in theory, a hub of this economic sector on a global scale, But
whether this really is an important factor for a city on its way to becoming an in-
formational world city will be investigated according to the following hypothesis:

H1 Informational world cities are hubs for companies with information market
activities, e.g. telecommunication companies,
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Figure &£.1: Quantilative interview resulls according Lo SERVOUAL [quality value = perceplion -
expectalion) for H1 (Informational world cities are hubs for companies with information markel
aclivities, e.g. telecommunication companies).

Based on the interview findings, several factors influence the importance of being
an ICT hub in relation to becoming or being an informational world city. Most of
the interview partners agreed that being an ICT hub is of advantage. 37 interview-
ees stated that it is “important” for becoming an informational world dty, 15 that it
is *helpful” and 20 experts do not see any necessity to be a physical hub of the ICT
market. Further, relational aspects have been stated as important, e.g. research
and development in ICT, creativity, and synergy effects with other sectors, Startups
within the ICT sector empower innovation and are seen as more important than big
telecommunication HOs (stated by nine interview partners). Experts which stated
that it is not important to be an ICT hub argued that the presence of an enhanced
ICT infrastructure is the driving factor of economic growth. This will be discussed
with regard to the second hypothesis in this chapter. The SERVOUAL evaluation
reveals that most experts, accumulated per city, have a higher expectation that an
informational world city has to be an ICT hub compared with the actual perception
for the particular city (Figure 61), with an overall quality vahie of 0 = -1.12. This
indicates that the ICT sector in most cities is acknowledged to not be as devel
oped as it could be. Cities that are stated as advanced ICT hubs are Shanghai, Mel-
bouwme, San Francisco, Tokyo, Hong Kong, New York, and Singapore.

ICT hubs
Prominent ICT hubs are for example the San Francisco Bay Area (induding
Silicon Valley} or Singapore due to its vast development driven by ICT. Many

i
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facts and studies provide evidence for this popularity. For example, following
the investigation by Forman, Goldfarb, and Greenstein (2016), the proportion of
patents related to computers and communication has increased from 100 to over
304 annually between 1980 and 2005 in the San Francisco Bay Area. Further-
more, the Bay Area is more active in patenting than other US cities such as New
York or Boston (Forman etal., 2016}, Many firms of the information and commu-
nication economy are headguartered inthisregion, e.g. Adobe, Apple, Facebook,
Google, Twitter, and others. While San Francisco's information economy evolved
bottom-up, in Singapore, policies and governmental willingness to establish an
“Intelligent Island"” based on ICT were decisive for its success (Choo, 1995). As
early as in the late 1970s, Singapore’s government acknowledged the importance
of ICT for economic growth (Hornidge & Kurfilrst, 2010). One vanguard of Sin-
gapore's success is its port which aims to be the world's busiest port (Pike &
Tomaney, 2010). According to Qiang, Rosotto, and Kimura (2009), this success
story is based on the enhanced ICT infrastructure and its constant improvement,
e.g. the implementation of a wireless broadband infrastructure,

Based on the interviews, many experts of the cities investizgated mentioned that
their city is an ICT hub at least for the continent or region. Thus, Vienna was men-
tioned as the third biggest IT location in Europe (VI 5). The experts stated that the
ICT industry is more important than tourdsm, even though most people would know
Vienna because of its sightseeing spots. A special example is Paris. One interviewee
stated that the Pans ICT hub is globalized within the French-speaking world due to
the language preference of most French people (PA 2). Helsinki is another example
for profiting from the ICT market. The city has in the past benefited from the mobile
phone producer Mokia, but today, while Nokia is in trouble, the city is not. However,
the ICT infrastructure is still highly advanced due to former activities of Nokia. An
important economic factor now is the gaming industry which is also technology-
driven (HE 4). Consequently, information market activities are not only related to
telecommunication but are based on information and communication technology.

A study of information market activities within the OECD countries has
revedled that the focus has shifted from the computer, electronic, and optical prod-
ucts industrdes to the IT and other information services industrdes (OECD, 2014)
(Figure 6.2). Since the demand for ICT goods has not decreased, it is obvious that
production of physical goods is being outsourced to other countries. The increase
in employment and value added in IT and other information service industries
indicates the further economic growth of the [T sector.

When investigating a hub within the global network, the list of the Global
Fortiune 500 can be a good starting point (Alderson & Beckfield, 2012; Wall & van
der Knaap, 2012). Looking at the listed corporations in the years 2000, 2005, 2010
and 2015, the number of telecommunication companies has declined from 21 in
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Figure &.3: Amounl of Firms listed as Global Fortune 500 by industry *Technology™ and *Tele-

communication.” Dala source: Global Fortune 500, *Technology indus try was nol available for

2000 and 2005, therefore the sectors *Computers, Office Equipment,” *Compuler services and
soltware,” “Infarmation Technology Service,” *Intemel Service and Retailing,” and “Electron-

ies" have been accumulaled.

2000 to 17 in 2015, On the other hand, there is an increase of firms of the technol-
ogy industry from 31 to 41 firms as displaved in Figure 6.3,

Taking a closer look at the companies with the highest revenues in the world,
both sectors still play a major role. Thus, the ocation of these companies” head-
quarters may acknowledge the city or the entire region as a hub within the tech-
nology or telecommunication sector. Which cities are home to these companies is
displayed in Figure 6.4 ordered by revenue.
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Figure 6.4: Telecommunicalion and technology hub according to headguarters locations of
companies listed inthe Global Fortune 500 in 2006 within the seclor lelecommunication or
technology.

Synergy effects

It is possible to derive synergy effects through the combination of different
sectors. One example for this is Frankfurt: The city is well-known for being a hub
of the finance sector, but not necessarily for being an ICT hub. Finance service
and the stock exchange are, however, highly dependent on ICT and fast inter-
net connections. Thus, it is a major advantage for Frankfurt that the internet
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exchange hub DE-CIX is located there. Many banks have H(s or branches in
Frankfurt. Finally, this economic situation has an impact on tech companies
and developments related to the finance sector. For example, Deutsche Bank
has outsourced its IT services to IBM (FR 4). Possibly as a result, [EM opened a
branch in the Frankfurt region (Sossenheim) and, at the same Hme, established
their main data center for the whole federal state of Bessen. Thus, the capital to
establish the IT sector in Frankfurt came from the financial sector due toits high
dependency on IT services (FR 4). Today, most IT services are clustered around
Eschborn and Sossenheim, neighboring cities of Frankfurt.

A further advantage can be gained by offering adequate education at the
same place where highly skilled personnel is needed. In Paris, for example,
France Telecom (now renamed to Orange), the most important telecommuni-
cation company in France, has its headquarters: “situated in Paris and it's also
linked to the polytechnic school, so the company can recruit new brains, new
young people, freshly educated in the polytechnic school” (PA 3).

Barcelonaisanother example that isnot particularly known forbig ICT firms.
Mevertheless, it is the World Mobile Congress Capital and hosts the Smart City
Congress (BA 3). The World Mobile Capital Barcelona is an initiative to enhance
theICT development of the cty, fostering “the digital empowerment of new gen-
erations, professionals and citizens; the digital transformation of industries;
and the acceleration of digital innovation through entrepreneurship” (*Mobile
Weorld Congress,” nad.). Telefonica is one major company which performs R&D
in the ICT sector in Barcelona, while the company HQ s located in Madrid (other
branches of Telefénica exist, for example, in London or 530 Paulo). Another big
player is Cisco, which is also involved in the smart city campus in Barcelona (BA
6). Starting projects under the banner of being or becoming a smart city always
includesthe increase of [CT, whether to increase society skills, R&ED, government
or industry (Albino, Berardi, & Dangelico, 2015). The driving force is the innova-
tion and the positive economic impact that is ascribed to the ICT economy.

Further, ICT may influence or revolutionize creative work and culture,
siich as the gaming and animation picture industries, which are both parts of
the entertainment sector and will be further investigated as part of the creative
city. Nevertheless, culiural and creative activities can profit from synergy effects
between themselves and firms of the ICT market. For example, “[i]n Pasis, Google
opened a cultural institute where artist can meet with computer scientist” (PA 5).
3D painting is one of the innovations that have been developed at this Google
Cultural Institute (n.d.).

It is a difficult task to measure synergy effects between different sectors,
even if it is between the finance and the ICT sector, or the impact of ICT in
educational and cultural institutions and vice versa. To identify such synergy
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effects an investigation on a deep case study level for each city is required. Some
examples have been described in the present work but they cannot be counted
as hard numbers in a global comparison since every city has different cultural
and economic requirements.

Entrepreneurship
Entrepreneurship and startups have been mentioned as important for innovation
within the ICT sector. This is also the driving force of economic growth in Silicon
Valley. Accordingly, the innovation industry in the San Francisco Bay Area grew
by 174% whereas the rest of the economy grew only by 57% between the years
1994 and 2014 (B. L. Herrmann, Gauthier, Holtschke, Bermann, & Marmer, 2015).
Startups are important job creators in North America. Kane (2010, p. 2) investi-
gated the impact of startups related to the labor market and states that “without
startups, there would be no net job growth in the U.5. economy.” Following Muru-
gadas, Vieten, Nikolic, Fietkiewicz, and Stock (2015), the impact of entrepre neir-
ship has been determined to not be as significant globally asitisin the US.
Mevertheless, there is a global trend that cities strive to be entrepre-
neur-friendly, especially towards tech startups, and many cities have intro-
duced their own “Silicon Anything” program to join this global development.
For example, Silicon Alley in New York is not only a place but a name that joins
the tech industry and entrepreneurship (NY 1). Some reports have started to
rank the best cities to start a business according to the existing policies and
environment in diverse cities, e.g. the Global Startup Ecosystem Ranking 2012
and 2015 (B. L. Herrmann et al., 2015; Bjoern Lasse Herrmann, Marmer, Dogrul-
tan, & Holtschke, 2012), or City Initiatives for Technology, Innovation and
Entrepreneurship (Gibson, Robinson, & Cain, 2015). Table 6.1 records all cities
ranked by these reports for the vear 2015, Interestingly, San Franciscois not the
winner according to the report by Gibson, Robinson, and Cain (2015). They rank
the top five cities which are, aside from New York, all located in Europe. This
might be because San Francisco does not need to implement innovative initi-
atives for technology, as it is the best practice example. Following the report
of Herrmann et al. (2015}, the top four cities for startups are located in the US,
followed by Tel Aviv in Israel. Other rankings exist, as well, but they are not
globally oriented, for example the European Digital City Ranking (Nesta, 2015)
or the country-level Global Entrepreneurship Index (Acs, Szerb, & Autio, 2016).

Conclusion: Hub of companies with information market activities
In summary, the question whether informational world cities are hubs for com-
panies with information market activities did not meet with universal agreement
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Table &.1: Startup rankings according to Global Startup Ecosystem Ranking 2015
(B. L. Herrmann et al., 2015) on the left and City Initiatives for Technology, Innovation and
Entrepreneurship [(Gibson et al., 2015) on the right.

TheGlobal Startup Ecosystem Ranking 2015  City Initiatives for Technology, Innovation and
Entrepreneurship 2015

City Rank City Rank
Silicon Valley 1 NewYork 1
Mew York City 2 London 2
Los Angeles 3 Helsinki 3
Boston 4 Barcelona 4
Tel Aviv 5 Amslerdam 5
Londan B

Chicago 7

Sealtle 8

Berlin g

Singapore 10

Paris 11

530 Paulo 12

Most ow 13

Auslin 14

Bangalore 15

Sydney 16

Taronlo 17

Vancouwver 18

Amslerdam 19

Monlréal 20

among the experts interviewed. Nevertheless, the SERVOUAL investigation has
revealed that there is still space for improvement within the ICT sector in the
most cities, During the interviews it was emphasized that there are different com-
ponents of the information and communication technology market that play a
role with regard to economic growth and therefore also for becoming a successful
informational world city. ICT corporations do not only comprise telecommuni-
cation companies, but technology firms and information service corporations,
as well. As investigated in the OECD countries, telecommunication activities
declined but IT and information services increased (OECD, 2014). Asimilar devel-
opment can be discerned by looking at the Global Fortune 500 firms filtered
by industry. In 2015, 41 companies of the technology sector and 17 companies
of the telecommunication sector were listed in the Global Fortune 500, In addi-
tion, synergy effects of different sectors as well as the impact of education and
culture have been mentioned during the interviews. A positive impact of ICT on
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education has been identified, for instance, by a study from the telecommuni-
cation company Ericsson (2016). However, further independent research in this
area is needed. Special attention has been paid toward the overall flourishing
startup scene related to technology. Two rankings on a global scale have been
published (Global Startup Ecosystem Ranking, and City Initiatives for Technol-
ogy, Innovation and Entrepreneurship), which are diverse in their methodology.
Nevertheless, they reflect those cities that are entrepreneurship-friendly and rep-
resent a new kind of hub within the global ICT sector.

H2 ICT Infrastructure vs. automaotive traffic

With the second hypothesis, [ will investigate whether the infrastructure of the
fifth Kondratieff cycle (ICT infrastructure ) is displacing the automotive infrastruc-
ture. In fact, no infrastructure has been com pletely eliminated in favor of another.
For example, railways are an important part of mobility nowadays. But the focus
has shifted. Therefore, the following hypothesis will be investigated in accord-
ance with the expert interviews and secondary data:

H2 The ICT infrastructure in an informational world city is more important
than automotive traffic infrastricture.

H2: ICT INFRASTRUCTURE
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Figure &.5: Quantitative interview results according Lo SERVOUAL [qualily value = perception -
expeclalion) for H2 [The ICT infrastruclure in an informalional world cily is more important than
automolive traflic infrastruct ure).
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According to the experts, the expectation and perception are very diverse across
the cities (Figure 6.5). The mean quality value according to SERVOUAL is near
zero (0.03). Which infrastructure is inthe spotlight largely depends on the current
demand. For Shenzhen, 5o Paulo, and London, the interviewed experts have
marked their perception very high in contrast to their expectation. 530 Paulo
and Lendon are both financial hubs that require advanced ICT infrastructure
for every-day business. And Shenzhen is a city that has been built nearly from
seratch and therefore has included an enhanced ICT infrastructure from the eardy
beginnings. One expert stated that if vou live in a city like Montréal where many
streets crack due to the extreme climate (30 ®*Cin the winter and +30 °C in the
summer), then everybody cares about road and street problems (MO 2), All in all,
38 interviewed experts stated that the ICT infrastructure is more important, with
13 emphasizing that cars are becoming less important and 15 that cars are very
important for mobility in the city. Contrasting the digital infrastructure of ICT
and the physical infrastructure of cars encouraged many of the expertsto discuss
the importance of Wi-Fi hot spots in the city and further the influence of ICT on
mobility. Thus, [ will in the following discuss the maturity of the ICT infrastmc-
ture, Wi-Fi connectivity, mobility in the city, and the influence of ICT on mobility.

ICT infrastructure maturity

With regard to the maturity of the ICT infrastructure, many rankings and indica-
tors have been developed to compare different citied, e.g. the *ICT Development
Index” on a national level (see chapter 3.1.1 ICT infrastructure). On city level, Erics-
son has published the “Networked Society City Index” (NRI} for 2014 and 2016
(Ericsson, 2014, 2016). Indices by independent institutions are increasingly being
published, e.g. by the International Technology Union (ISO/IEC JTC L Informa-
tionTechnology, 2015). With regard to actual indices and studies, ICT maturity cal-
culations are based on broadband speed, accessibility, and quality, the amount of
intermet users as determined by the number of broadband subscribers, the amount
and quality of Wi-Fi hotspots, political support, and information literacy. As it is
evident that a positive correlation between the human development and the ICT
maturity (Bruno, Esposito, Genovese, & Gwebu, 2011) as well as between the GDP
and ICT indicators (Jin & Cho, 2015) exists on national level, it can be concluded
that a city's economic success is also positively related to its maturity of the ICT
infrastructure, Furthermore, Exdcsson (2016) has identified positive correlations
between ICT maturity and health and education. And according to the economic
success, [CT maturity has a higher correlation with productivity (GDP per capita)
than with economic competitiveness (R&D expenditure, patents, business start-
ups, knowledge-intensive employment, and higher education attainment).
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In order to ascertain the relation of the national development and a city's ICT
maturity [ have correlated the Human Development Index (HDI} with the NSCI
by applying the national score to cities (Figure 6.6). For example, 580 Paulo is
assigned the HDI score of Brazil. In total, only 16 scores are available in both
indices, The cities are presented with inverted ranking scores, e.g. Stockholm is
ranked first amongst 40 cities and therefore received the value 40 in the NSCL
As assumed, the cities located in nations with a high HDI are ranked high in the
NSCI (Pearson correlation R = 0.74). The cities at the top of both indices are New
York, Singapore, and Stockholm, with 530 Paulo, Beijing, and Shanghai at the
bottom. It should be kept in mind that the calculation was limited to 16 cities
and that the NSCI was developed by the telecommunication corporation Ericsson
headguartered in Stockholm - the city that is ranked first in the NSCL However,
the ICT infrastructure of the 31 cities that are investigated in the present work
woutld probably resultin high scores of ICT maturity across the board, since all of
the cities are located in highly developed countries.

One issue that came to light during the interviews was accessibility. A world
city does not have a population that consists solely of wealthy people. Social
inequality in turn results in inequalities of access to [CT, frequently called the
digital divide (Ravi S. Sharma, Ng, Dharmawirya, & Keong Lee, 2008). To bridge
this divide is a challenging task for every city. One remarkable initiative comes
from Boston: My interview partner there, Deb Soda, the head of Tech Goes Home
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(at the time of the interview, 2013) and now head of Next Century Cities, told me:
“We are wiring the poorest neighborhoods of the city by our Tech Goes Home
initiative” (BO 1). She is the winner of the NATOA Community Broadband Hero
in 2013 and has received multiple other awards for her work in connecting all
neighborhoods and closing the technology gap. The Tech Goes Home initiative
connects people with low-income, unemploved and und eremploved, people who
do not speak English, and individuals with disabilities (TGH, 2016). People like
Deb Socia and initiatives like Tech Goes Home are needed in this changing society
to ensure that disadvantaged people are not left behind.

Publicinstitutions like libraries are also import ant in bridging the gap between
the information poor and the information rich. Librares in the twenty-first
century have to identify their new role as an information hub for sodety and at
the same time face diverse problems like budget cuts (see chapter H7 Library as
physical space). Thus, libraries are not all the same: “If you have the money the
technology is phenomenal. [In Los Angeles] Beverly Hills and West-Hollywood
have state of the art libraries with good broadband connection” (LA 1). In addi-
tion, the central library in Los Angeles offers a free Wi-Fi hotspot that is available
around the clock, even the library is closed, which means that even on Sundays,
people are spending time near the library with their private devices (LA 3). An
investigation of public libraries in informational world cities demonstrated that
in 30 out of the 31 cities public libraries do offer Wi-Fi, but there are differences
in matters such as charging and log in bamriers (Mainka, Hartmann, et al., 2013).
Thus, for example, in Singapore the Wi-Fi access is offered in all public institu-
tions and not merely in the library, whereas Dubai does not possess many public
libraries, and the one we visited was more akin to a reading room for intema-
tional newspapers and did not have Wi-Fi access.

The digital divide is not only caused by high costs for technelogy devices and
telecommunication contracts, as the adoption rate of ICT also correlates with the
personal ability to use the technologies (5G 5). In Singapore, for instance, classes
for the elderly and for the youngest are introduced to help society to call attention
to information technology and to promote information literacy (Mainka, 2011). So
far, no standardized measure of information literacy on a global scale has been
developed (Beutelspacher, 2014). 5till, city-level courses in schools, libraries or
other public institutions give us a hint as to whether the city is willing to bridge
the digital divide. The Vancouver Public Library has, for example, introduced a
special program for illiterate adults (VA 3). The library has acquired e-readers
which are intended to animate the adults to learn to read and at the same time
to leam how to use the technological equipment. In addition, *[o]ne advantage
of an e-reader is that nobody around vou will see which book yvou are reading”
(VA 3}, possibly eliminating another barrier.
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As previously mentioned, all cities investigated are located in well-developed
countries and offer an enhanced ICT infrastructure. Nevertheless, with the problem
that cities will grow and increase in density in mind, the quality of all infrastre-
tures has to be ensured with regard to the present and future needs of the popu-
lation. Thus, an additional problem of ICT access can be slow connectivity rates,
which at the very least hinder some functionalities if not outright exclude dtizens
from the network in worst-case scenarios. Therefore, the political willingness to
support the digital infrastructure, be it through finandal incentives to private pro-
viders or through direct municipal investments, is essential. The ICT infrastre-
ture is, in most cases, not regulated by municipalities but by national or regional
governments. Therefore, a direct comparison of a city's expenditure for ICT would
not reflect the real investments that are made, with the exception of Singapore,
which is a city-state. The government authority for ICT, the Infocomm Development
Authority (IDA) states on their website: “IDA actively engages various stakeholders
in collaborative efforts and initiatives to ensure that our work is closely aligned
with the needs of the infocomm industry, business sectors and end-user commu-
nities" (IDA, nd.-b). The IDA also continually develops future master plans that
emphasize the increasing importance of ICT — currently, they are working on realiz-
ing their smart nation vision ([DA, n.d.-a). In a speech at the annual Industry Brief-
ing in Singapore, Ms. Jacqueline Poh, Managing Director of the [DA, has stated that
the government will make a $2.82 billion expenditure for ICT. The core investments
will be in infrastructure-related programs like data centers and storage, cloud net-
working, routers, new PCs and laptops for government agencies, and enhancing
Wi-Fi coverage at schools, As Singapore is a city state, the governmental decisions
and expenditures are made by one authority. Incomparison to ether countries, Sin-
gapore is ranked first in the Network Readiness Index (NRI} in 2015, followed by
Finland and Sweden. The NRI covers, amongst others, the indicators political and
regulatory environment, business and innovation environment, ICT infrastructure
and usage. Finally, the NRIhasa high comrelation with the HDI which also indicates
the positive correlation of ICT indicators and economic success (Pefia-Lopez, 2006).

Ubiquitous connectivity through Wi-Fi hot spots

One indicator of the [CT infrastructure that is not considered in comparisons on
a national level is the number of Wi-Fi hotspots. Hotspots for public internet con-
nections are especially useful when many people are able to access them. As a
result, many cities have started to offer publicly ar privately supported Wi-Fi hot-
spots in city centers, metros, or in other busy areas. The approaches how public
Wi-Fi is implemented varies between the cities. In some cases, the municipality is
involved, in others private initiatives evolved to answer the public demand.
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According to my own experience with an Android smartphone, many of the
offered hotspots are sorely lacking. Internet connectivity that is too slow, bugs,
and connection errors have often kept me from using the public Wi-Fi hotspots, In
Paris, for example, to access the Wi-Fi via a smartphone, terms of use have to be
accepted on a mobile website via the push of a button. Most open Wi-Fi hotspots
offer entry pages of this kind as the providers are often liable for illegal internet
activities like copyright infringement under local law. In the case of Paris’ free
public Wi-Fi, the confirm button did not work and therefore prevented me from
accessing the Wi-Fi (own experience, December 12, 2013).

Another aspect of public Wi-Fi is the comfort of use, In Barcelona, the famous
market street La Rambla offers a public Wi-Fi hotspot approximately every 250
meters, It is easy to connect to and the landing page works adequately. However,
accessing the internet connection constantly while walking dewn the more than
one kilometer-long street is not possible, as each hotspot requires a new login.
The best connectivity was, of course, reached directly in front of a hotspot (own
experience, December 4, 2013). Generally, Barcelona has invested a large amount
to improve their ICT infrastructure and offer, for instance, about 590 Wi-Fi hot-
spots all around the city (Ajuntament de Barcelona, n.d.}. Wi-Fi hotspots in a
pedestrian zone naturally invite people to use the internet connection for such
purposes as navigation tools or augmented reality functionalities with their
smartphones. However, due to login restrictions, continuous connectivity is not
possible today. As wearables, navigation systems, and other functions of mohile
devices will increasingly enter our everyday life, the legal limitations on public
internet access need to be overcome,

In some cities, the public transport provider also offers free Wi-Fi, asit is the
case in Mew York City. According to a recent report, the Metropolitan Transport
Authority will offer Wi-Fi in all 278 subway stations by the end of 2016 (Hawkins,
2016). Of course, when making use of public hotspots one cannot expect uninter-
rupted high-gquality broadband access. However, my own experience in August
2004 was quite underwhelming. It was difficult to connect to the internet through
the New York City metro station hotspots, and if the connection did succeed, it
was very slow. Still, it is by no means a given that free Wi-Fi is available at public
transportations today. As Wi-Fi hotspots in public areas do not only serve the
needs of tourists and visitors, some telecommunication providers offer hotspots
for their customers and, subject to additional costs, also for non-costumers, This
is the case for example in Paris (and in other parts of France), where the hotspots
are provided by the biggest telecommunication provider Orange and in Berlin,
Frankfurt, and Munich (as in other German dties) by the provider Telekom.,
However, the fact that Telekom hotspots are available in most rail stations in
Germany is likely to serve as an obstacle to ubiquitous free public Wi-Fi
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Wi-Fi connectivity in the city can also be achieved through private citizen
initiatives, as for example in Berin, where the initiative Freifunk (*free wireless')
is encouraging all citizens to open their personal WiFi hotspot for the public
(Freifunk — Berlin, n.d.}). As of mid-2016, private dtizens offering an open inter-
net connection are as lable as other providers (BER 2). German law has been
transformed with the goal to offer more opportunities for open Wi-Fi hotspots
(BEMWi, 2016), and, in the future, private internet sharing could enhance public
Wi-Fi infrastructure in urbanized areas (BER 2).

There are still many municipalities that do not offer public Wi-Fi, or not to the
same extent as Barcelona. In Milan, for instance, there is free Wi-Fi for the first 30
minutes (MI3)and in Munich, there is only one place in the city center where free
public Wi-F is available (MU 1, MU 4). Nevertheless, in cities where the munic-
ipal government does not offer public Wi-F, the private economy often meets
that need to some extent. Thus, there are open Wi-Fi hotspots in countless Star-
bucks cafés, McDonald's branches and also in smaller restaurants and cafés that
make municipal Wi-Fi ostensibly obsolete. Hence, to use an internet connection
in London you do not need to enter a café, Often the hotspot can be reached from
the street (own experence, June 24-30, 2013}, One example which offers both to
a high extent is Singapore. Next to a lot of public hotspots, private providers such
as shopping malls, cafés, and restaurants offer nearly ubiquitous connectivity.
During my stay in diverse cities, inmost cases, the private providers like shopping
malls or restaurants offered a more satisfactory internet connection than public
hotspots at outdoor places. Among public institutions, internet connections in
public libraries have most been acceptable.

Finally, another idea to offer free public internet connectivity on the go are
media poles (Schumann & Stock, 2015). Among the investigated cities, Seoul
and Milan haveinstalled media poles experimentally. The idea is that pedestri-
ans can use the touch screens at the poles like a huge smart phone with diverse
applications, e.g. a restaurant guide or travel assistance. [n Seoul, the screens
can be switched between the languages Korean, Japanese, and English. 22
media poles that are twelve meters high each have been installed every 35
meters along the 760-meter long street Gangnam daero in 2009, They are also
used as advertising platforms and Wi-Fi hotspots (see Figure 6.7). According
to my own experence in July 2013, the media poles are largely ignored by
pedestrians. In addition, the screen was working very slow and disconnected
after a few minutes of use. In Milan, the media poles are called “multimedia
totems” and offer first of all a smart navigation system for public transporta-
tion, and in addition Wi-Fi connection, power sockets to recharge devices, and
MFC technology to purchase additional services. They were installed along
with other smart city initiatives in preparation of the then-upcoming Expo
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Figure 6.7: Media Poles in Seoul. Au-cily streel project. Lefl: One media screen in use by Prol.
Wollgang G. Stock. Middle: Streel in Gangnam Districls with 22 media poles. Right: One multi-
media information totem in Milan. Pholos: Agnes Mainka.

2015 (Morandi, Rolando, & Di Vita, 2016). As in Seoul, | have not seen any
person who was interested in or used these poles (own experdence, November
5-7, 2013). These experiences are similar to the findings of an investigation of
media screens in Oulu, Finland (Schumann & Stock, 2015). Due to the nearly
ubiquitous penetration of smartphones, media screens are used less and less
and will likely become obsolete, similar to public phones. Therefore, media
screens will need to identify niches with additional features which are not
served by a smartphone to survive,

Mability

The fact that ICT is growing in importance in our everyday life hasbeen described
by one interview partner as follows: “In the future, the blood system of the city
will not be the streets but the information networks. Because when vou have
information, you could act and maybe you don't need to move by transport”
(BA 6). Even if the ICT infrastructure will be highly developed, it may not sup-
plement mobility at all. In addition, the advantages of the ICT infrastmcture are
not recognized as an important service for the whole of society. For example,
in 530 Paulo, “[t]he ICT infrastnicture is better developed than the automotive
infrastricture, but the most Paulistas care more about their cars™ (SP 5).

With the growing density within cities, the issue of mobility gained in im por-
tance. Dargay and Gately (1999) have shown a disproportionate relation between
economic growth and the amount of car owners per capita for the yvears from
1970 to 1990. In their study, published in 1999, they forecast an annual growth
rate of 18% for the car ownership rate in China. Finally, in nearly all cities around
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the world, the growing number of cars has resulted in traffic jams, especially
during rush hour. Today the problems are crowded cities, pollution, and high
costs, Thus, many cities have to face these problems and develop ideas on how
to reduce the negative effects of cars in the city, such as congestion fees for enter-
ing the city, high parking fees in the dty center, and other governmental incen-
tives or restrictions. The reallocation of the road network to sustainable modes
of traffic has been discussed as early as the 2000s (Cairns, Atkins, & Goodwin,
2002). Today, while diverse smart city initiatives are facing the problems of
climate change, approaches of sustainable transportation are becoming reality.

According to Kenworthy (2006), three types of mobility modes are acknowl-
edged in cities: auto city, transit city, and walking city. He has investigated the
correlation between population density and the preferred mode of mobility. As
a result, he identifies thinly populated cities as auto dties, cities with 30 to 100
persons per ha as transit cities, and those with 100 or more per ha as walking
cities. He conchides that being a transit or walking city makes the city sustaina-
ble and livable. A similar result was reached by the Mobility in Cities Database,
Synthesis Report (UITP, 2015). In this report, the share of sustainable transport
modes (walking, cycling, and public transport) was correlated with the popu-
lation density. Accordingly, a positive correlation is the result. Nevertheless, in
maost world cities traffic is still a problem. To investigate the effect of the fifth
Kondratieff, which is dedicated to the growing importance of ICT rather than to
automotive traffic, different cases of car traffic red uction will be introduced in the
following,

In Europe, many cities have introduced a green zone to reduce dust polh-
tion in city centers. Thus, many cars that do not fulfill modern standards are
not allowed to enter the city center (*Die Umweltplakette/Feinstaubplakette,”
n.d.). Other cities like London or New York have introduced congestions fees.
In many more cities, the parking fees are exorbitantly high, preventing many
people automatically from entering the city by car (LA 1) As high costs discour-
age people to drive a car, Singapore has introduced a tremendously high reg-
istration fee that is nearly the price of a new car (SG 12). Seoul has introduced
the “Neo Driving Day™ with monetary incentives for participating citizens. In the
caseof Sio Paulo, the municipality had to establish a "Mo Driving Day™ without
any incentives for the citizens, due to the overcrowded streets in and around the
city center (SP 1}, However, such an approach might lead people to buy a second
car instead of using public transportation. Another approach was chosen in
Helsinki, where “slow driving zones kill the car drving fun factor” (HE 1).
Finally, to reduce car use in the city, alternative transportation modes need to
be offered, which in conchision could be interpreted as the loss of importance
of carsin the city.
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Tram

Figure &.8: Public ransporlation modes. Examples of Dubai Metro (upper pictures)and rams in
Hong Kong (bottom-lelt) and Barcelona (bollom-right). Photos: Adriana Kosior (lop-lefl), Agnes
Mainka (both righth, Carsten Brinker (bollom-lefL).

The informational world cities investigated are all off different sizes and density.
Nevertheless, all are global cities that have to deal with many people that enter
the city center, be it for business, leisure, or as a visitor. Today, all of the 31 cities
have a rather dense population and offer some kind of public transportation.
Therefore, they are all at least Transit cities (Kenworthy, 2006). Due to the need
for mass transport opportunities, diverse mobility modes from omnibuses on
streets over subway railroad systems up to driverless metro trains on high-rise
levels have evolved (Post, 2007). Figure 6.8 shows examples of the trams in Barce-
lona and Hong Kong, and of the self-driving high-rise metro in Dubai. According
to many of the experts interviewed, public transportation is well-developed in the
city center, but only to a lesser extent in the whole metropolitan area or region.
In Los Angeles, the main mode of public transportation is the bus. Buses have
toshare the road with the cars and are thus very slow, especially during mish hour
(LA 2). Further, LA's autonomous urban development has resulted in a car-oriented
cityinwhich most places are best reached by freeway (Bratzel, 1995). Hence, due to
the overcrowded streets in the core of the city, a lot of smaller centers have evolved
everywhere in the LA metropolitan area. Today, the cty is very widespread and
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only offers a subway system for the interior city center. However, “[t]he majority of
the City of Los Angeles is considered a High Quality Transit Area. These areas have
frequent access to some form of transit, whether it is light rail, bus, BRT [bus rapid
transit], or subway"” (Chamberlain & Riggs, 2016, p. 54). According to Chamberlain
and Riggs (2016), the inhabitants of LA are not likely to live in walking distance
of metro stations, but 97% live at least in a "bikeable” distance to a public transit
station. Referring to a report of the United States Census Bureau (Wilson et al.,
2013, LA is second after New York City according to the average density of popula-
tion per square mile, which definitively characterizes the city as transit city.

To make public transportation attractive, a seamless infrastructure is impor-
tant. An example how an infrastructure should not be established is Kuala
Lumpur. In this city, two light rail previder and one monorail provider coexist.
Each is independent and this has resulted in uncomfortable commutes (own
experience). When one needs to change the train, this can often include a longer
walk, since the providers do not share metro stations. Furthermore, pedestrians
are not integrated into the wad infrastructure, which makes it difficult to cross
the street in some parts. Thus, the lack of traffic lights for pedestrians makes the
use of public transportation dangerous and inconvenient.

As there exist a lot of different modes of transportation today, it has become
possible to banish automotive traffic from city centers in favor of repurposing this
space as public space, although this happens only rarely. One prominent example
is the highway Cheonggyecheon in Seoul. The highway that crossed the city center
was demolished in favor of revitalizing the former river undemeath the street
(Figure 6.9). Today, this spaceis an attraction for pedestrians, offering light enter-
tainment in the evening. This was not the only step Seoul took towards a more
sustainable city: Amongst others, since 2002 a total of 15 highways have been
closed, which has resulted in a decrease of 3.6°C in the summer (Mesmer, 2014).

There are two examples that would also have the potential to redevelop a
riverside. First, Kuala Lumpur has two fdvers crossing the city (the Sungai Klang
and Sungai Gombak), which are in need of improvement with regard to water
quality and could be redesigned (Shaziman, Usman, & Tahir, 2010). And second,
Singapore has built a four-lane expressway along a canal in the city center. Still,
even in Seoul the space next to the rver is a frequently used motorway and Singa-
pore already has a large number of recreated public spaces along the Singapore
River. Another example is New York City. At the famous entertainment area Times
Square, a pedestrian plaza was realized which has reduced the space available
for cars (NY 1), In both cases (Seoul and New York), the government was the main
planner and decision maker. In other cities, the govemnment is the biggest chal-
lenge with regard to such development plans: “The habitin the administration is
the problem” (MO 6). The creation of car-free zones also needs to be accepted by
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the citizens (MU 1}. In Munich, for example, which is home to the leading automo-
bile manufacturer EMW, a debate on establishing a car-free zone in the old town
area was initiated, but to the present day, no decision has been made. In other
cities like Frankfurt *[alutomotive traffic is important for local and global logistic
[, as] Frankfurt is a logistic hub™ (FR 2). Looking at Vienna, the city development
plan inchides the goal of reducing car traffic by 209 by offering new pedestrian
zones and enhancing the number of journeys with public transportation by up to
4004 (VI 5). One incentive is the cheap price of an annual public transport ticket,
which is available for 356 €. This is half the price compared to Frankfurt (VI 5).
But even in Vienna “there is a clash between the car driver faction and the car free
zone faction” (VI 5, own translation). Thus, there are also experts that state that
“the city wouldn't function without cars” (LO 1). Milan's government has gone
one step further and offers free public transit vouchers for commuters who leave
their vehicles at home (Peters, 2015). Further cities have already reached some
goals with regard to car reduction rates, e.g. in Pars the number of car owners
has been reduced from 60% in 2001 to 40% of inhabitants in 2015 (Peters, 2015).
In Hong Kong “80% of people use public transport, only 209 own cars” (HE 1)
One expert opined that “[t]he city should be a meeting place for people and not
for traffic™ (ST 1).
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Beyvond pedestrianization we can also see an additional change in behavior,
as one expert from Toronto stated: “The vounger generation is less car-oriented.
In addition, an own car is too expensive for most inhabitants” (TOR 2). In New
York it is also the case that most people do not own a car, since the fastest way
of commuting is via the Metro (NY 1). Further, not all cities are developed for
cars, for example “Vancouver has no freeway going through the city center. Com-
pared to other North American cities this is unique. Some streets are designated
only for bicycles™ (VA 1). Similar examples are Amsterdam or Boston. However,
in some situations a car is advantageous, for example to buy larger quantities at
the supermarket (although the number of delivery services is growing as well).
To satisfy such short-term needs, car sharing has found its niche in many cities.
In many cases, the cars are very compact and powered electrically (Figure 6.10).

Figure 610: Sharng services, Lell: Car-sharing in Berlin, Right: Bike-sharing in Milan. Pholos:
Agnes Mainka.

An equivalent system has been introduced for bikes in nearly all of the cities
investigated, with the exception of Amsterdam, Hong Kong, Kuala Lumpur, and
Sydney (Appendix [11 Bike sharing). However, “Amsterdam is not famous for fast
connections via cars” (AM 1), and the city is a bike-friendly city. Due to this fact
the city is sustainable and has a naturally lower level of emissions. Amsterdam
has been offering bike rentals since quite some time before bike-sharing services
were first launched. Figure 6,10 shows a typical bike-sharing station in Milan.
According to the numbers of bikes in use and stations available, China has the
largest bike sharing systems (EWContributor, 2015). Among the top cities, Shang-
hai offers 19,000 bikes and 600 stations. Paris has one of the most successful
bike sharing systems in Europe (EWContributor, 2015), offering almost 20,000
bikes in roughly 1,800 stations (“Paris — VElib'," n.d.). New York City was the first
city to introduce a bike-sharing system in the USA. Most bike-share programs
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are a joint effort by local businesses and municipalities. But in New York, the
bike sharing program was developed exclusively by private parties. Thus, this
service is the most expensive in comparison with other global cities (EWCon-
tributor, 2015). Paris and New York have suffered from vandalism, resulting in
negative revenues for the investors (EWContributor, 2015). However, only a suf
ficient amount of bikes and stations all over the city makes the sharing system
suceessful. A bike-sharing density of 10 bike stations per square kilometer has
been determined as ideal (NACTO, 2015). According to an interview partner from
Berlin, the increasing importance of bikes and bike lanes in a city results in a
loss of importance of cars (BER 7). An interview partner from Boston observes:
“People always have ridden bicycles, but now there is much more support for
bicycles, like bike racks for bike sharing. It's the second or third yvear that they
are in the city. It's very popular in Boston. ... [Bleyond the automobile Boston is a
great city for walking” (BO 4),

With regard to car reduction rates in cities, there are also some constraints
that need to be considered. Thus, one interviewee stated: It depends on what
class you are living. If you are a worker and you have to get to work you need to
be able to use transportation. If vou are a knowledge worker and vou are flexible
and you make lots and lots of money then ICT infrastructure is more im portant”
(LA 3). Public transportation is generally seen as a transportation mode for the
masses and not for the upper classes. In Dubai, for example, there is a big gap
between the rich and the poor. So in order to make public transportation attrac-
tive for all societal groups, a “first class” cabin at the metro was established. In
addition, forward-looking urban planning is required. For example, in Vienna,
planning of the new neighborhood “Aspem” directly integrated a metro line from
the very beginning. Thus, people who would like to live in Aspern in the future
do not have to wait until the neighborhood gets crowded before the infrastructure
will follow, the infrastructure will already be there (VI 5). Finally, the increasing
success of bike-sharing systems is not yet wholly integrated into most cities as a
secure alternative to public transportation. In many cities, additional bike lanes
are planned or under construction. Some cities like Barcelona are not entirely
bicyde-friendly due to their hilly landscape or weather conditions unfavorable
for riding a bike, e.g. the freezing winters of Toronto and Montréal. Of course, the
weather cannot be changed, but geographical conditions like a hilly landscape
in Barcelona could be overcome by, for example, offering e-bikes instead (BA 3).
Other issues are, for instance, bike accidents. Bike lanes should be established in
order to reduce this worry. In the case of Paris, users of the bike-sharing systems
are actually involved in fewer traffic accidents than other cyclists: “In 2009, ..
VElib' riders were responsible for one-third of all bike trips in Paris but were
involved inonly one-fourth of all traffic crashes involving a bicyce” (Kazis, 2011).
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Summing up all interviews, thereis a split regarding the question whether cars
areimportant or not. Most have stated that a car is required if one does not live in the
city center, since cutside of the core, public transportation is not developed enough.
In London, for example, two experts mentioned independently of each other that
the ICT and the automotive traffic needs improvement (LO 2, LO 3). Finally, whether
a dty is a “walking city” does not depend exclusively on the ratio of commuters
that are using a sustainable mode of transport. According to a study by Duncan,
Aldstadt, Whalen, Melly, and Gortmaker (2011), the “walk score” is a valid measure
to investigate certain aspects of walkability in a city. This score was calculated
for major cities in the US and is freely available online. Two indices already use
the usage of sustainable modes of transport as part of their indicator catalog with
regard to the development towards a sustainable city: “ The Green City Index™ by
Siemens (2012} and the “Sustainable Cities Index™ by Arcadis (2015). According to
The Green City Index, the greenest city in Europe is Copenhagen, in Asia Singapore,
andin North America San Francisco. Following the Sustainable Cities Index, the top
three cities are Frankfurt, London, and Copenhagen. In their rmanking (which is not
separated by continent), San Frandsco holds the 27th and Singapore the 10th rank.

Internet of Things - Smart Mobility
The examples above show that mobility is still important within a city and will
not be replaced by ICT. However, ICT can enhance the efficiency of the use of
physical space and mobility. For instance, the usage of sensors in the city that are
connected to the internet is referred to as “Intemet of Things™ (10T} (Kamel Boulos
& Al-Shorbaji, 2014). This technology is, for example, used in Amsterdam, where
smart mobility initiatives are being developed, for example in the recent cooper-
ation between HERE (a software developer for navigation systems) and the Dutch
Ministry of Infrastructure (Nokia, 2015) to test a new road messaging system for
improve road safety and traffic flow. Mobility data or data gathered about the
usage of physical space orginates from installed sensors and as well from citi-
zens that are using their smartphone and different apps (Castelnovo, 2015).
Among the top mobile apps based on wban data, navigation systems are
downloaded the most (Mainka, Hartmann, Meschede, & Stock, 2015a). Through
mobile apps, customers are able to request departure times of trains and buses,
even though, some cities such as Montréal offer no real-time transit information
via anapp (MO 3). In addition, smartphones can replace ticket vending machines,
For instance, Munich is generally considered to be a very conservative city and
very cautious in introducing new services. Therefore, the city is not a forerunner,
for instance, in e-tickets. The city waited for the technology to mature and until
it was successfully tested in other cities before finally implementing it (MU 1)
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However, there are many providers of public transportation in each city — bike
sharing, car sharing, metro, and buses. ICT also increase the ease of use, for
instance by offering a one-stop paying system (through an app) for all transport
modes (Regio [T, n.d.). Furthermore, the combination of all public mobility modes
in one app could, in the future, bridge the different providers to offer a nearly
seambess public infrastructure. Such a service is offered in Helsinki in the dewvel-
opment stage with the ambition to make car ownership obsolete (Peters, 2015).

Citizens as sensors and open urban data will have an impact on urban plan-
ning decisions in the future, It might become possible to identify the main bike
routes and meet the demand if additional bike rakes or lanes are needed. One
example is the running and biking app Strava (Davies, 2004). Originally this app
was built to monitor the personal tracking of the customer's workout distances
and times. Therefore, a lot of data was collected about when and where the app
users travel. Today, Strava is cooperating with cities, London among others, to
sell the data to urban planners who can now, for instance, more easily identify
routes on which new bike lanes are needed.

According to Vekatraman (2014), a shift in managing traffic conditions is
needed. Since in 2013 about US§ 101 billion have been spent to make cars more effi-
cient and only US$ 3.56 billion to make traffic more efficient. He argues that it will
not help drivers to own a car equi pped with all kind s of technology, as they willnot
become more efficient becanse the traffic management is the true imiting factor.
Thus, using data from apps may help to track routes from cyclist as well as from
commuters that are using any other mode of transport. One example that evoleed
inBostonis the “Street Bump” app (www.streetbump.org). While driving a car, the
app automatically tracks when the car is passing a pothole and records that data.
The stored data can be used to help local governments to identify where the street
conditions are worst. Finally, accumulating all real-time data (traffic data, transit
service data, routes and dty maps, weather data) could in future be used to supply
citizens with information about which mode of transport would be most efficient,
for example sharing a taxi with other people one moming and commuting by bike
on another (Busher, Doody, Webb, & Aoun, 2014). And from the urban planning
perspective, this data may be used to enhance the efficiency in wban transit by
identifying the mobility demands in more detail. However, neighborhoods with
poor data coverage should not be ignored in future city development plans.

Conclusion of ICT infrastructure

According to the theory of economic cycles by Kondratieff, the twenty-first century
is the century of information and communication technology (fifth Kondratieff
cycle). In line with this new technology, a new network has evolved — the internet.
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As economic development and innovation are concentrated in cities of the knowl-
edge society, the impact of ICT will be enormous (Castells, 1989), Therefore, the
gquestion arises whether the importance of ICT has increased in comparison with
the previous economiccycle driven by automotive traffic dependent on the network
of streets, According to the experts interviewed this question is very controversial.
Some see opportunities to enhance sustainability in the city, but the inclusion of
the whole region is lacking. Most public mobility options are developed for the
inner city center and not for the sumrounding area. Therefore, the change in behav-
ior which was acknowledged as an important step towards a sustainable city
cannot grow without a sufficient offer of altematives to automotive traffic.

Today, many indicesexist that use core indicators of the digital infrastructure
such as intemet broadband speed, accessibility, and quality. Thus, the digital
infrastructure is seen as a foundation for economic innovation and success.
Finally, cities located in a nation that is highly ranked by the Human Develop-
ment Report and the Network Readiness Index will generally offer a good ICT
infrastructure, In addition, a higher GDP rate correlates with an enhanced ICT
infrastructure, Public institutions are bridging the digital divide in society by sup-
porting information literacy programs for citizens, including the poor, disabled,
yvoungsters, or senjors. Therefore, political willingness to support the ICT market
and the social inclusion of the information poor are advantageous.

In addition, continuous access to the internet is envisioned either for people
through Wi-F hotspots or to add things by way of [oT technology. Diverse oppor-
tunities how free Wi-Fi can be accessed have emerged in cities. From the view of
the municipality, the cheapest way is if private businesses such as restaurants
and cafés offer access to intemet hotspots. Telecommunication companies such
as Telekom in Germany or Orange in France offer additional hotspots for their
customers. Providing a lot of free hotspots as in Barcelona or investing into media
poles as Seoul and Milan have done can additionally add a smart city image
(Morandi et al., 2016}, even if the technology is not completely satisfactory. In
line with the increasing sharing economy, Wi-Fi hotspots can also be shared by
private citizens as in the case of the Freifunk initiative in Berlin. Overall, the open
aceess to internet hotspots has not vet reached its limits and could, if efficiently
included, enhance the ICT infrastructure within cities.

ICT is also used to open new opportunities in managing urban traffic. It is
hardly news that too many cars in the city cause high pollution, costs, and
traffic jams, but with the dawn of smart city initiatives, sustainable modes
of transportation are in the focus of whban planners and the special role of the
increasing amount of sharing services and real-time information services (based
on [oT} is being acknowledged . ICT in combination with public transportation ser-
vices can make commuting via sustainable modes of traffic more comfortable, The
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possibilities of using technology in improving transit conditions or enhancing the
ease of use are still in their infancy, e.g. tracking common cydist routes to adjust
the constriction of bike lanes according to the demands of the user, or introducing
a one-stop payment system for all kinds of public transportation inchiding bike-
and car-sharing services. Finally, governmental incentives may enhance the public
willingness to switch from the car to more sustainable modes of transportation.

6.1.2 Cognitive infrastructure

As informational world cities are prototypical cities of the knowledge society, the
cognitive infrastructure is related to institutions of the creative and knowledge
city. Hence, in this subchapter, [ will investigate whether the aspects of both city
types are prevalent in the 31 cities analyzed. Knowledge flows are represented
through the scientific-technical output, e.g. scientific articles published and
patents granted. Both are the output of knowledge institutions and knowledge-in-
tensive companies. Synergy effects and innovation will be encouraged foremost
by their cooperation. Therefore, the following hypothesis will be investigated:

H3 Science parks or university clusters that cooperate with knowledge-
intensive companies are important in an informational world city.

In order to attract the “creative class” that is the workforce of the knowledge and
creative economy, the city’s ability to become a creative hub is acknowledged as
an advantage for economic success. Thus, the 31 cities will also be investigated
with respect to whether they can be characterized as a creative city:

H4 An informational world city needs to be a creative city.

Cities that are recognized as creative cities are home to so-called “creative
milieus.” They offer space for face-to-face communication and collaboration:

H5 Physical space for face-to-face interaction is important for an informational
world city.

In addition, the main resource of the knowledge sodety is the human capital. To
encourage life-long leaming and to offer access to all kinds of information is a
special role of digital libraries:

Hé A fully developed content infrastructure, e.g. supported by digital libraries,
is a characteristic feature of an informational world city.
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Due to the digital access to information in the twenty-first century, librares as
spaces inherit a new role. They shift from being mere depositories of publications
to being places for cooperation, and as such offer additional space for face-to-
face meetings:

HY Libraries are important in an informational world city as a physical place
for face-to-face communication and interaction.

In the following, [ will investigate each hypothesis separately as part of the cog-
nitive infrastructure.

H3 Science parks and university clusters

Following Stock (2011}, the knowledge city can be investigated according to
its output of scientific and knowledge work, which he determines through the
amount of STM publications and patents registered. However, the origin of
these publications are knowledge institutions, which therefore can be defined
as the infrastructure that is required to be successful in knowledge-related
activities. In addition, today's economic success is based on human capital.
Thus, private R&D in cooperation with scientific institutions can contribute
to this. To identify the importance of science parks and knowledge clusters in
informational world cities, the experts have been interviewed about the follow-
ing hypothesis:

H3 Science parks or university chusters that cooperate with knowledge-
intensive companies are important in an informational world city.

Taking a look at the SERVOAL results, the total quality value is slightly negative
0 = 044 (Figure 6.11). Nevertheless, the overall expectations on this indicator
are rather high, but only in four cities the experts are convinced that the percep-
tion of science parks and universities exceeds the expectations: “[T]his [question]
does go to the heart of an informational ity ... But really the question is, Do
yvou have that added proportion to your size of city?” That, to me, is the issue.
And Vancouver probably leans towards maybe having them slightly more” (VA 1),
But overall, the Vancouver experts revealed that there is still room for more uni-
versity clusters and science parks. It is not surprising that a city like Boston has
achieved a positive quality value with the maximum perception score (7), since
some of the best universities are located within the Greater Boston Area (e.g.
Harvard and MIT). In contrast, a city like Melbourne received a negative quality
value, even though the city is acknowledged as a knowledge city according to
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Figure 6.11: Quantilalive interview resulls according o SERVOUAL [quality value = percep-
lion = expectation) for H3 (Science parks or universily clusters that cooperatewith knowledge
intensive companies are important inan informationalworld city).

the Most Admired Knowledge City award (City of Melbourne, 2013). Accordingly,
in this city more science parks and university clusters should be developed. Fur-
thermaore, a physical agglomeration of private businesses and universities is seen
asimportant for a good partnership between them (77 experts). For instance, in
Seoul, all three interview partners agreed that the existence of science parks or
chisters are not as important. The Universities in Seoul, as in the whole of South
Korea, produce a high number of qualified people, but the economic system is not
comparable to the innovation production in western countries (SE 2). Most aca-
demics are looking for a job at Samsung or LG after they graduate. This low con-
tribution to economic development by university clusters in South Korea has also
been confirmed by Sohn and Kenney (2007). Overall, the expectation that science
parks and university clusters are an important characteristic is rather high across
all cities investigated.

The interview partners have also argued that the base for strong R&D is edu-
cation (16 experts). According to the experts interviewed, it is important to be a
strong university city (MO 2), leading many experts to state during the interview
the number of universities and colleges that are located in their city or region (18
experts). Additionally, the city should attract studentsto graduate and eventually
settle down in the region (mentioned by 6 experts).

Boston, for instance, is a successful example of institutions of higher edu-
cation. The institutions are not located in the city center but are easy and fast to
reach from there. The metro from Boston city center to Harvard University takes
approximately 15 minutes. MIT and Harvard are both located in Cambridge and
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both are among the world's leading universities in several rankings (0'Neill,
2016). Following the investigation of Von Zedtwitz and Heimann (2006}, Cam-
bridge and its environs are acknowledged as a central knowledge cluster of
Boston, with about 50 institutions of higher education and a medical center.
The high number of scientists and engineers in the Greater Boston area attracts
further corporations to set up their own R&D center here or to collaborate with
local research institutes. In addition, the established culture of promoting
entrepreneurship, for example in the form of student startup competitions, has
enhanced the growth of the economy and consequently the number of startups
in that region. Von Zedtwit z and Heimann (2006) conclude that network events
and the personal character of the networks (everybody knows evervbody) are
an especially important driver of the regional competence of Boston, A further
advantage of Boston is that Harvard and MIT are globally known universities
which attract talent from all over the world.

Considering the link between knowledge institutions and cities, science
parks and universities are not as interconnected as for instance other global insti-
tutions such as museums or national libraries, One expert from Paris stated:

Lel's give some examples, ... Bibliothéque de France is a world institution with very strong
funchionality o knowledge, So yes, [would pil il al the same level as (he Brilish Library or
library Grand Basque... The Louvre, the museum, [ would pulit the same, it"s really a global
institution, which spreads over information and more than information - exhibitions, like
national gallery would doil in London. ... [ think it's the same kind, but then il you starl
with universities, ... [ don'l think the universities are yvel really linked enough to the city.
There is a link between universities, but il's nol yel what [ would call knowledge inlensive
inslitibion, [1's nol like . in the Netherlands, [or example, where the universily is parl of
the city and share information with the people, Mo, | don't think we are that lar [ don't wanl
o say thal there's nothing done, but we [in Paris] are nol al the age of sharing knowledge
betweenuniversily and the city. (PA 2)

Thus, becoming a knowledge hubis related above all to the presence and quality
of universities, and then science parks and university chasters can be built around
those institutions. Therefore, in the following [ will focus the discussion on the
city's performance as sites of institutions of higher education. In addition, the
trend of building clusters will be highlighted.

Knowledge hubs and ed ucation

In Munich, for example, the history of the two universities Ludwig-Maximil-
jans-Universitit (LMU) and Technische Universitit Miinchen (TUM) goes back
to the time of Bavarian Kings (MU 1), LMU having been established in 1472 and
TUM in 1868 (LMU, n.d.; TUM, n.d.}). Both are hubs on the national but not on
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the intemnational level (MU 2). After the Second World War, the cooperation of
the German military has pushed the success of the scientific location Munich as
a knowledge hub (MU 1). Cooperation with the military s also part of the roots
of Silicon Valley (Dembosky, 2013). Other cities cannot look back on such a long
history because they are comparatively young, such as cities in Canada (TO 4).

Others have developed in recent vears from a fishing village to a knowledge
city, e.g. Dubai and Shenzhen. Dubai has imported the knowledge to educate
their society: “There are 26 international universities in Dubai. Nearly all of the
international universities are intemational branch campuses, which provide
an accredited degree from the home institution. These institutions are from ten
countries (Australia, UK, USA, India, Bussia, Iran, Pakistan, France, Ireland,
and Lebanon)” (Dubai private education landscape, 2014, p. 15). Dubai counts
a total of 57 institutions of higher education. Shenzhen is probably a unique
example of a city that has grown rapidly due to governmental plans (SH 1) -
from a population of 2.39 million in 1995 up to 10.75 in 2015 (Statista.com, n.d.}.
The city neighbors Hong Kong and is currently set to grow up to be just as com-
petitive. To reach this goal, Shenzhen has opened special economic zones in the
1980s with incentives for free market activities, According to a documentary on
the city's rapid development, Shenzhen is called the “Silicon Valley of Hard-
ware” (WIRED, 2016). The advantage of starting a tech startup business in Shen-
zhen is that it is quicker and cheaper to do research and to prototype products.
Thus, the city is the perfect location to develop new products, which could be
underlined by the number of patents granted. However, patents are investigated
as an indicator of innovation and will be discussed in chapter H4 Creative city.

A true success story of becoming a knowledge hub is Singapore (Khvesh-
chanka, Mainka, & Peters, 2011). The city's economic development began as a
port hub for the shipping industry. But governmental plans have focused on the
development of a knowledge society, today driven by ICT (IDA, n.d.-a). Since
the people in Singapore were less educated in the beginning, they required
the expertise of expats (5G 12). This has also been the case for Dubai, which
has become a world city based on the country's oil resources. Today, Dubai is
focusing on importing knowledge and the knowledge economy to succeed in
future (DU 3).

The degree of education is acknowledged as an indicator of the knowledge
society (UNDP, 2014). However, merely counting the number of people with
higher education degrees and comparing them across cties and nations would
not reflect the quality of the educational system. Globally the growth rates of
higher education enrolment are continually increasing (British Council, 2012).
One concrete example for this is SioPaulo, where a special student credit that has
made universities more accessible for lower income groups (SP 1), Nevertheless,
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the education quality remains very poor, especially at many private universities
(SP 1), with public universities and more expensive private universities acknowl-
edged as having a higher quality.

The main problem in 530 Paulo is that the best universities are the public
universities (5P 1). To apply for public university, students haveto pass an entry
exam which contains questions about general knowledge. But most public
schoolsdonot prepare the students adequately to succeed inthis exam, meaning
that students of wealthy families who are able to pay for private education are
privileged. Therefore, a few vears ago the entry examination was adjusted to
offer students from public schools and ethnic minorities special conditions to
pass the test, In addition, many offers exist to acquire special qualifications
after school instead of attending university. Thus, a lot of people educate them-
selves *after work” to reach a qualification (SP 1). Programs such as the German
“dual currdiculim®™ model, in which students alternate between practical train-
ing at a company and more theoretical university studies, do not exist.

Rankings of higher education institutes

[ncome inequality leads to unequal access to higher education (Bond Hill, 2015).
Therefore, cities in which the living costs are too high will exclude students and crea-
tives (BO 3, MU 1) Accordingly, the Ouacquarelli Symonds (nad.-b) ranking of the “0S
Best Sudent City 20168” acknowledges further criteria in their ranking like the “Global
Livability Ranking,” the “Mercer Cost of Living rank, " or the *Cost of a Big Mac.” In
this ranking, Paris is the leading student city mainly because of the high number of
universities (18 universities that are ranked in the 05 top university ranking):

w |While Paris does have a mepulation for being an expensive place (o live, relatively low
tuition fees mean that for students, it actually epresenils a more alfordable destination
when comparsd 1o many olher popular student clies - though of course enjoying all the
delights of lile in this iconic Eumopean capital is certainly likely Lo demand quile a substan-
tial student budgel. (Cuamuarelli Symonds, nod.-al

Ofcourse, aninformational world city shouldbe a place thatattracts talents, asthis
also includes students that will become knowledge workers in future. But being
an attractive student city, as measured by the position in the *05 Best Student
Cites” ranking, actually shows a negative correlation both with the number of
students as a percentage of the city's population and with the number of interna-
tional students as a percentage of all students (Table 6.2). In Paris, for example,
only 18% of all students are from abroad. Within the 0S ranking, London has the
highest percentage of international students (426). Language barriers may cause
the rather small percentage in Paris in comparison with London. Interestingly,
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Table 6.2: Pearson correlation of the cities ranking position within the 05 Besl Student
City and the number of students as % of lolal population and with the number of
international students as % oflotal sludents. Source: Dubal Statistics Center (2015),
Goelhe Universildl Frankfurl am Main (n.d.), Quacquarelli Symonds (n.d.-a).

PEARSON CORRELATION Q5 Best Student City rank
number ol studenls as 9% af the lotal populalion —0.40
numberof international sludents as % of tolal studenls -0.61

Dubai, not measured by 05, shows a high amount of international students
(62v0), coming, for example, from India (3000}, Egvpt (8%0), Nigeria (690), or Paki-
stan (6%0). Hence, Dubai is not (or not yet) attractive for students from western
countries, since only ina few cases the local institutions of higher education meet
the standards of western educational systems (Kosior, Barth, Gremm, Mainka, &
Stock, 2015; Schrbder, Kuta, & Haidar, 2010).

To visualize the distribution of students as percentages of the population
and the percentage of students from abroad, all cities that are investigated in the
present work are listed in descending order from left to right according to their
position in the OS5 ranking in Figure 6,12 (Dubai, Shenzhen, and Frankfurt were
added manually as they are not a part ofthe 0S ranking).
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Figure £.12: Number of sludenls as a percentage of lolal population per city (leflt axis) and
numberof international stludents as a percentage of olal students (righlaxis). Cilies ane
ordered in descending order according Lo their rank as *0 5 Best Student City.” *Nol available in
“05 Best Student City". Dala source: Dubai Statistics Center (2015), Goethe Universitdl Frank-
furt am Main (n.d.), Quacquarelli Symonds [n.d.-a).
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In addition to the affordability of a student city, the quality of the university is

important. Diverse rankings exist that compare universities on a global scale

(Academic Ranking of World Universities, n.d.) and are given below:

- Academic Ranking of World Universities (Shanghai Ranking Consultancy,
(SRC)

- Center for World University Rankings (CWUR)

-~ THE World University Rankings (Times Higher Education)

~  0SWorld University Rankings (Quacquarelli Symonds)

- Performance Ranking of Scientific Papers for World Universities (Higher Edu-
cation Evaluation and Accreditation Council of Taiwan)

- Ranking Web of World Universities (Cybermetrics Lab (CCHS), a unit of the
Spanish Natonal Research Council (CSIC))

- CHE-Excellence Ranking (Center for Higher Education)

- UTD Top 100 Business School Research Rankings (The UT Dallas’ School of
Management)

Indicators for these rankings are, for example, the number of publications, cita-
tions, patents and additionally awards received, e.g. the number of alumni and
staff winning Nobel Prizes as an indicator of the quality of education. The rank
is based on a score which is calculated for each ranking according to the under-
Iving indicators. For instance, comparing the scores ofthe CWUR, SRC, THE, and
05 rankings, the overall university scores show a positive Pearson correlation
(Table 6.3). The QS ranking shows the lowest correlation with other rankings. In
general, universities that reach a high score in one ranking will also reach high
scores in the other rankings, as is evident in the visualization of the ranking's cor-
relation in Figure 6.13. Interestingly, there are rather few universities that are able
to reach very high scores (higher than 60). In addition, a high number of institu-
tions only reach scores between 40 and 60 in total. Accordingly, those could be
interpreted as the standard and universities with scores above 60 as elite.

Table 6.3: Pearson correlation of universily scores in the rankings
CWUR, SRC, THE, and Q5 for the liscal year 20105 for 90 universilies.
Data source: CWUR, SRC, THE downloaded from O°Neill (2016), and 0%
from Quacquarelli Symonds (n.d.-b).

PEARSON CORRELATION SRC THE as
CWUR .93 0.93 .68
SRC 0.B3 067

THE 0.83
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CORRELATION UNIVERSITY SCORES IN RANKINGS FY 2015
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Figure 6.13: Correlalion of universily scores in the rankings CWUR, SRC, THE, and 05 for Lhe
fiscal year 2015 for 90 universities, Dala source: CWUR, SRC, THE downloaded from O° Neill
(2016), and 05 Mom Quacquarelli Symonds (n.d.-b L

However, the raw scores in any ranking rarely feature in a city's or univer-
sity's self-marketing, with the rank being a much more powerful draw — for
instance, “we are the best-ranked university in the world” is far more accessi-
ble than “we reached 100 points in university ranking XY." Using the example
of the cities selected for investigation, their performance in higher education
will be investigated based on the best 05 ranked university for each of the 0S
Best Student Cities (only 29 out the 31 cities are available for the vear 2015).
Figure 6.14 visualizes the ranking position (CWUR, S5RC, and Q5) for the uni-
versities investizgated. The size of the bubble (ranking position in 0S) and posi-
tion (x = SRC position, y = CWUR position) reflects that a city"s rank cannot be
summarized by one ranking alone. The different methodologies of the rank-
ings result in slight variances of a university's position in global comparison.
This becomes very clear if we take a look at the ranking positions of University
College London (Table 6.4).

In the OS5 top university ranking, University College London ranks among the
top ten universities, but not in the others. Looking at the average performance
over all rankings, Boston and San Francisco are tied for first place, with Chicago
on second and New York on third place (out of 29 cities), It is striking that the first

Table &.4: Posilion of University College London in three
global university rankings for Lhe fiscal year 2015,

Institution SRC CWUR as

Universily College London 18 27 7
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Figure 6.14: Correlation ofthe ranking positions within the three rankings: CWUR [x-axis), SRC
[y-axis), and 05 (bubble size). Universilies = 29,

positions are dominated by US cities. The first European city follows on position
four (London}. However, as this calculation reflects only one institution per city,
it cannot adequately reflect the landscape of higher education in informational
world cities — all institution should be considered ina comparison between cities.
Furthermore, it is important to choose criteria that reflect the quality of education
and of the university in total. This is for instance attempted within the methodo-
logy of CWUR, in which the number of awards and Nobel prizes as an indicator is
used. And as a final caveat it should be noted that ... achieving a higher ranking
does not necessarily correlate with providing better education and research op-
portunities” (Holmes, 2016).

Impact of universities Ranking positions and the number of national and
international students do not automatically translate into attracting the talents
to stay:

i

rought to you by | The Mational Library of the P

Download Date | 10414¢



6.1 Infrastruclures =141

Harvard and MIT physically draw people from all over the waorld .. The trick is to hold on
to them here - to hold some percentage of them here 1o staying here Lo create industries [or
the future. Boston has all these things but [or vadous reasons we don't hold on o people
very well-the cost of living, the cost of office space. The whaole US have a serious immigra-
ion problem of knowledge workers, Students [mom all over the wiorld come to the US. The
colleges and Lhe state invest a Lol into those people, bul when they are [inished with their
study and they wanl 1o have a job, they are nol welcome, (B0 3)

According to the expert, Boston does attract students but is not able to get them
to settle down. This is possibly true for the Boston Area, but following the investi-
gation by Roberts and Eesley (2009, p. 3) “[m]ore than 38 percent of the software,
biotech and electronics companies founded by MIT graduates are located in
Massachusetts, while less than 10 percent of arriving MIT freshmen are from the
state. More than half of the companies started by MIT's foreign-student alumni
are located in the U.5., creating their primary employment and economic impacts
here.” Finally, the region is acknowledged as a global hub for R&D and tech start-
ups, which is linked first to the personal network concentrated in Cambridge and
second to the strong financial community with the ability to raise venture capital
(Von Zedtwitz & Heimann, 2006).

This success is also acknowledged for other regions. The world's most well-
known is Silicon Valley, which attracts talents from all over the world. Their
chister is not concentrated like the example of Cambridge in Boston, but distrib-
uted across the whole San Francisco Bay Area. Historically, this knowledge hub
has evolved around Stanford University, which developed the *Stanford Indus-
trial Park™ (n.d.). Other regions have adapted the idea and demonstrated their
intentions by establishing chisters which are also called “Silicon Anything,” e.g.
Silicon Alley in New York or Silicon Roundabout in London (Pancholi, Yigitcan-
lar, & Guaralda, 2015). Whether these initiatives will be as successhil as the orig-
inal remains to be seen.

Minguillo, Tijssen, and Thelwall (2015), have investigated publication activ-
ities of science and business parks in the UK for the time span from 1975 to 2010,
According to their findings, science parks and research parks have a higher
impact in fostering cooperation and scientific production than science and inno-
vation centers, technology parks, incubators and other parks.

Finally, regarding the industry-academia interaction, the public research base developed
in the counlry represents a more relevant source ol knowledge and technology than Lthose
locsted abmad and in particular within the same region due 1o the [acl that on-park [irms
tend Lo collaborate with partners beyond their local region. The reason [or this could be the
lack of elevanl and lop qualily universities nearby (Laursen et al. 2011). ... Furthermore,
only the egions with greal agelomerations have aoess o many international links, (Min-
guillo et al., 2015, p. 721)
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Science clusters are therefore in need of collaboration with universities, Accord-
ing to anexpert from Vancouver, this isthe success story behind their local cluster
formation:

Here at the Center for gital Media, we do a lot of collaborations and it's kind of unique
in thal sense, it's owned by four universities and ... our curriculum is a two- thinds col lab-
oralion wilh industries.. | think them's a Gair bil of thal going on here in Vancouver, thal
universities are all quile engaged with working with their communilies. | guess another
example would be all of the work that's done at UBC and comnecting o medical meseamch
companies or BCIT working with aerospace industry and another sort ol electmonics kind of
companies, and my university, Simon Fraser, wortking dosely with, well, just one example
but Boeing and olther aeros pace companies on user interlaces and visualization... (VA 4)

When it comes to urban planning activities throughout the various cities, many

new projects are under construction which focus on the cooperation of universi-

ties, R&D, and the free market. Some examples under construction are:

- WESTERN Sydney"s Innovation Cerridor, which will establish new “smart”
jobs and homes ( Paterson, 2015),

- “Kista Science City” in the neighborhood of Stockholm, which is already the
largest ICT cluster in Europe. The hubis still in its development with the goal
of becoming a real city (ST 4).

- “Aspern”, a new suburb of Vienna, in which a former airport will become the
location for a new science park in Vienna (a lbrary is planned, as well) (VI 1).

—  Paris has now introduced a new mega-university named “Paris-Saclay”, with
the ambition of becoming as excellent as Harvard, MIT, Oxford and Cambridge
(Thoening, 2015). It is called the French Silicon Valley and will bring together 19
institutions of higher education and a business cluster in the outskirts of Paris.

Conclusion science parks and university clusters

According to one expert from Vancouver (VA 1), scentific activities and universities
are “the heart of aninformational city.” The question concerning the importance of
science parks and university duster has led the interviewees to discuss the impor-
tance of universities, education and the quality thereof, as universities are without
doubt the important infrastricture to educate future sdentists and engineers.
Comparing the universities' performance according to already established global
rankings (e.g. CWUR, SRC, THE, and QS), only a few universities reach very high
scores and the majority remain in the midfield (Figure 6.15). Appendix IV “Best
ranked university in city” lists all investigated universities. However, due to the
different methodologies applied in each ranking, the absolute position can differ
substantially. This is demonstrated, for example, by the ranking of University
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Figure 6.15: Quantitative interview results according to SERVOQUAL (quality value = perceplion =
expeclation) for Ha [An informalional world cily needs to be a crealive cily).

College London, which is ranked 7th in the QS and 27th in the CWUR global index.
To determine the city's environment as student-friendly, additional factors like the
livability and cost of living are acknowledged as further indicators. The winning
cities do not match the global university rankings, as the best student city in 2015
was Paris but the best universities according to QS are both located in Boston.

Accordingly, itis acknowledged by the interviewees and by the literature that
a friendly environment for R&D and entrepreneurship are of advantage. The goal
ofa student city should therefore be to convince the students to stay in theregion
after they graduate. If we look at the examples of Cambridge in the Boston Area
and of Silicon Valley in the San Francisco Bay Area, the agglomeration of univer-
sities and knowledge-intensive companies in chisters and sdence parks demon-
strates the success of physical concentration. Other cities all around the world are
adapting this idea and starting to build their ownhubs of knowledge institutions.
Having in mind that the world's best universities are located within the region of
Boston and San Francisco — Harvard, MIT, and Stanford University are ranked at
the first three positions in the SRC, CWUR and QS ranking - it will be interesting
to see whether the knowledge clusters in other cities will be able to reach the
same success on a global scale as these both cities do.

Finally, the cooperation between the free market and universities is consid-
ered to be a driver of the future economy, best demonstrated by the countless
examples of science cities, *Silicon Anything"s and innovation incubator devel-
opments. Most of them are not isclated bastions of science, but integrate space

i

rought to you by | The Mational Library of the P

Download Date | 10414¢



144 = 6 Caseslodyinvestigation of 31 informationalworld cities

for living and meeting into the planning to encourage the effects of networking
and clusters as they are found in Boston and Cambridge. This importance of phys-
ical space for face-to-face interaction will be investigated in more detail as part of
the fourth hypothesis in this chapter.

H4 Creative city indicators

As already discussed in chapter 3.1.2 (*Cognitive infrastructure™), a clear sep-
aration of the knowledge city definition and creative city definition does not
exist. Hence, the creative class, as it is defined by Florida (2003), is represented
through the workforce of the knowledge-intensive economy and the creative
economy. He counts among them, for instance, occupations such as scientists
and engineers, university professors, non-fiction writers, editors, think-tank
researchers, and analysts, additionally to the traditional ones such as artists,
writers, and performers. In all knowledge-intensive occupations, creativity
grows in importance. At the same time, the importance of the “creative indus-
tries” like design, media, culture, and arts within cities’ economic development
plans grows aswell. The economy and environment of a creative city should also
attract talents. As an underlying indicator, the tolerance of the local society is
acknowledged as important in Enropean cities (Hansen, Asheim, & Vang, 2009).
Furthermore, in US cities technology completes the conglomeration of Florida's
3Ts hypothesis that a creative city is determined by technology, talent, and tol-
erance (Flodda, 2003). Thus, anopen community of collaboration and getting to
know that network in so-called *labs” extend the presence of “creative milieus”
to so-called “milieus of innovation.” Face-to-face interaction remains a crudal
factor of innovation. To ascertain the validity of Florida's hypothesis of the crea-
tive class, the interview partners were askedif an informational world city needs
to be a creative city. Therefore, to ddentify the importance of creativity within an
informational world city the following hy pothesis will be investigated:

H4  Aninformational world city needs to be a creative city.

Summing up the SERVQUAL evaluation, the interviewed experts on average have
a high expectation of the importance of being a creative city (Figure 6.15). During
the interviews 39 experts mentioned explicitly that it is important, 10 that it is at
least of advantage and only 3 that it is not important to be a creative city, Inter-
estingly, the interviewed experts in Shenzhen mentioned that they perceive the
city as being creative but nevertheless do not see the necessity of an informa-
tional world city to be a creative city. This twist of understanding can be reasoned
by the “traditional™ way of how a creative city is acknowledged. For example,
most people would say that Parisis a creative city because of all its cafés where
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artists and writers congregate, as well as the numerous museums, galleries,
and performing arts venues in the city. But in the twenty-first century creativ-
ity is not only writing, painting, and performing, it is also about innevation and
technology-based development. Hence, *Shenzhen is a field of experimentation
that goes hand in hand with creativity and innovation. It is a testing ground for
new ideas, computer programmers, and architecture™ (SHE 1),
Following Landry (2011b) it is not the same to be creative and to be innovative,
Merely counting the number of patents does not reflect the creativity of a region,
but its innovation output, whereas downstream innovations and imaginative
behavior are considered to be creative. As a matter of course, diverse indices and
frameworks of how to measure the creative city have already been developed.
A research group of the ARC Centre of Excellence for Creative Industries and
Innovation (CCI) has investigated and compared the recently published indices
to develop a composite ind ex, namely the CCI Creative City Index, which captures
the core definitions of a creative city (Hartley, Potts, & MacDonald, 2012). Accord-
ingly, the indicators are grouped as follows:
Culture, Recreation & Tourism
Creative Output & Employment
Cultural Capital & Participation
Venues, Resources & Facilities
Livability & Amenities
Transportation & Accessibility
Globalization, Networks & Exchange
Openness, Tolerance & Diversity
Human Capital, Talent & Education

. Social Capital, Engagement & Sup port

. Government & Regulations

Business Activity & Economy

Entrepreneurship

Innovation & R&D

. Technology &ICT

. Environment & Ecology

Wooe ot W

e e e e
L FERFESD

The indicators above show that there is a mixture of world city indicators, eg, %7
Globalization, Networks & Exchange,” aswell aspolitical willingness “11.Government
& Regulations,” which are often mentioned in combination with other creative city
aspects. Both will be discussed later. In the following, [ will concentrate on indica-
tars of creativity according to its definition as “creative economy™ and the “creative
people.” In addition, the importance of space for face-to-face interaction will be dis-
cussed separately in the context of the fifth hy pothesisin the next subchapter.
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Creative economy
With regard to the question of being a creative city, some interviewees started to
count the “creative sectors” that are of relevance for the city. Many mentioned tra-
ditional sectors like art (13 experts), culture and design (each by nine experts),
museums (eight experts), fashion (seven experts), the film industry and music
(each by six experts), and finally galleries, architecture, and tourism (each by five
experts). Further rare mentions incdude media, printing, writing, performing arts,
ballet, orchestra, opera and theater. With reference to Florida's 3Ts, technology
has been mentioned by ¥ interviewees, advertising and gaming industry by five,
animation by three, and conferences and boot camps by two experts. Additionally,
green city initiatives and research have been mentioned as creative, too. To bring
together creatives with citizens, festivals have been indicated as important for a cre-
ative city (four times). Whether the festivals are, for instance, related to performing
arts such as the International Circus Festival or related to engineers and program-
mers like the Ubisoft Street Festival is irrelevant (see chapter 5.2.7 Creative milien).
Both the traditional understanding as well as technology and talents are part
of the creative city. In addition, the growing importance of innovation has been
described as the natural result of the financial crisis in 20082009, Innovation
and startups are rising due to the proximity of many production industries in the
investigated cities. Hence, *[hlunger makes the people creative. We are on the
entre preneurship way because there are no other jobs” (BA 3). Similar statements
were given by two other interviewees, Another expert men tioned:

[ think that in fitire the question will be: What can | do and ereale wilh the information al
hand? This requires creativity, And il you understand the creative cily as the sum of all arl,
graphic design, music, and cullure, then it is of course an sdvantage, because il creabes a
more beautiful habitat [ creates altention for further projects and has impact on society.
(BE &, own translation)

Finally, the term creativity has been widened from culture and arts towards tech-
nology and innovation. This can also be observed by the subcategorization of the
creative sector in the Creative Cities Index CCI (Hartley et al., 2012):

Music and performing arts

Film, TV, and radio

Advertising and marketing

Software and interactive content

Publishing

Architecture, design and visual arts.

L

According to the CCLinvestigation, London has the biggest creative economy, cal-
culated by total revenue and number of jobs, compared with Brisbane, Melbourne,
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Bremen, Berlin, and Cardiff. The investigation of revenues and ameount of employ-
ment s a traditional measuring method of an economic sector (Hall, 2000). In the
overall CCI index, London is the most creative city, followed by Berlin and Mel-
bourne. Further indices on a global scale have been developed by Florida, Mel
lander, and King (2015). These findings are on a national level and have Australia,
the United States, and New Zeeland as the top three nations.

Places for music and performing arts as well as for visual arts are acknowl-
edged as having a positive effect of attracting the creative class. According to one
expert, New York is a creative city becanse it has galleries and is a hub for design
and advertising. This is what is missing in Silicon Valley (NY 1). In contrast, a
creative city like Paris has recently struggled with its galleries, as the artists are
moving to other places (PA 2). To get an idea of the breadth of cultural amenities,
the World Cities Cultural Report 2015 (BOP Consulting, 2015) has investigated 21
out of the 31 cities that are the focus of the present work. Figure 6.16 shows the
number and share of cultural and creative facilities in these cities. Paris is, as
assumed, the city with the highest number of galleries. Even the interviewees
stressed that the future of Pars as continuing global creative hub is uncertain.
Mevertheless, the city also offers more theaters and museums than any other. The
second-highest number of institutions is found in London, and the third-high-
est number is found in New York. Interestingly, the report does not identify gal-
leries or theaters in Shenzhen, However, one famous gallery in Shenzhen is the
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OCT ART & Design Gallery which was opened in 2008 in a renovated warehouse,
Summing up, the number of cultural amenities varies a great deal between the
cities. Furthermore, to identify the correct numbers is not easy because there isa
high fluctuation of opening and dosing galleries (PA 2).

Calculating the number of cultural amenities as a percentage of the total popu-
lation, Paris is not the topofthe list (Figure 6.17). Interestingly, San Francisco with
its 323 cultural amenities and a population of roughly 800,000 has the highest
number per capita. These numbers only apply to the city and not to the suround-
ing region, which has been criticized for its imited offer of cultural attractions
(NY 1). In contrast, the number per capita for Pars is based on the metropolitan
region (population = 12,005,077 and sum of cultural amenities = 1,821). However,
the number of citizens does not correlate with the amount of offered cultural facil-
ities. The number of tourists is therefore used as an indicator by the World Cities
Culture Report 2015 (BOP Consulting, 2015), since cultural activities are a main
attraction. Nevertheless, comparing the data of this report, no correlation between
the number of international tourists with the number of cultural amenities or with
the number of average art gallery visits could be found. Meither could a relation
of the GDP and the number of international toursts. Finally, cultural amenities
are not usefil as a basis for the calculation to identify the most attractive city. The
data provided by BOB Consulting do not allow reliable conclusions in this matter.
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A further index is provided by to the MasterCard Global Destination Cities Index.
According to this index, the most visited cities in the world are London, Bangkok,
and Paris (Hedrick-Wong & Choong, 2014). London and Paris offer the most popular
museums, 1.e. the Louvre in Parts and the Brtish Museum in London. Further-
more, it is not proven how the creative cass, which also includes the knowledge
workforce, interacts with cultural institutions or even if they use or visit them at all
(Comunian, 2011). Cultural sectors like art and performing art are state-protected
and supported. Therefore they are not as market-driven as others and are mostly
stable during economic downswings, but benefit from upswing phases (Dapp &
Ehmer, 2011). Thus cultural amenities are acknowledged as part of the creative
infrastructure and are often included in dty development plans (Comunian, 2011},
Opera houses, theaters, and galleries serve as iconic symbols of the city and in
addition, convey a cosmopolitan lifestyle feeling to the creative class. Examples
are, for instance, the Walt Disney Concert Hall in Los Angeles, the Shanghai Grand
Theater, the Sydney Opera House, or the Louvre in Paris (Figure 6.18).

Figure 6.18: Top-lefl: Wall Disney Concerl Hall in Los Angeles. Bollom-lell: Sydney Opera
Hous e, Top-righl: Shanghai Grand Theater. Boltom-right: Louvre in Paris. Pholos: Carsten
Brinker (Lop and bottom-left), Wolfgang G. Stock (Lop-right), Agnes Mainka [bottom-righl).

Furthermore, the creative industry impacts the digital economy (EY, 2015a), as
digital and physical goods are sold on the internet, which means that books, music,
games, and videos, as well as online advertising are part of the creative sector.
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Today, the majority of creative and cultural content is still consumed offline. Never-
theless, aninvestigation by EY (2015a) has revealed an overall growth in the EU for
online sales of Amazon (+44%), subscribers of Netflix (+6194), and the amount of
collected money by entrepreneurs on Kickstarter (+81%6) in the time span from 2011
to 2014, Furthermore, the advanced technology and increasing broadband connec-
tions have wid ened the spectrum of devices from PCand consaoles to smartphones,
tablets and smart TVs for gaming (Mewzoo, 2016) and further consumption.

Combining the creative class, the digital economy entrepreneurship, and
tech startups is part of the creative economy. The discussion about entrepreneur-
ship in informational cities as part of the ICT sector can be found in chapter Hl
(“Hub of companies with information market activities™). As already described,
being a city with a high amount of creatives and entrepreneurs does not correlate
with GDP growth (Murugadas et al., 2015). One interviewee has tried to figure out
this relationship as follows:

[In Vaneouver there is a] constant build up and collapse of companies in this megion. [F)
or example, Pixar sel up a sludio here and three years later closed il You can lick off
thousands of companies thal go through this cycle in this location. The only explanation
that | can offer for Vanoouver, this comes out of another cluster that we studied, thal we
did on biotechnology where exactly the same thing happens, [Tlhe University of British
Columbia is very good al doing basic research. So, entrepreneurs slarl by taking a plec
ol basic msearch and developing il... Now, thal applies more 1o locally grown companies
thal the entrepreneur buill the company up Lo a point where it can then be sold Lo a much
larger, usually, multi-national [company]. [ still doesn't explain Pixar... and so on., Ther
15 a marginal explanation of whal they are really doing is there are lots of independent,
partcularly, digital animation has us around here, And in elfect, Pixar comes along, buys
one, puts a nameplale on the door.. Particular, as they starl rying to apply large crporate
managemen | syslems on them, evervbody has walled ol the doar, Bil... there are some
parts.. that you still don'l really understand. (VA1)

The case of Vancouver shows an interesting example of entrepreneurship, and
being entrepreneur-friendly is not the same as being market-friendly for large
corporations.

Innovation and startups are driven by the creative class. To figure out the
innovation potential of a city, the number of granted patents within a selected
time period is used as calculation base (Florida et al., 2015). Looking at the 31
citiesinvestigated, the numbers vary greatly (see Appendix V). The database used
for this investigation is the Derwent World Patent Index (the method of patent
investigation is described in chapter 4.6).

Accordingly, Seoul is the city with the highest amount of patents in total
numbers but in relation to the number of citizens, the most innovative city is, as
expected, San Francisco (Figure 6.19). Per annum, the most patents have been
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Figure 6.19: Lell: Tolal numbers of granted patents in 2000 and 2012, Top ten informational wo rld
cities listed in descending order according to the number of patents granted in 2002 from Lefl

to right. Data source: Derwent World Patenl Index [retriewed in 2013). Righl: Number of palents
granled as percentage per 1,000 citizens for 31 informational world cities. San Francisco, Munich
and Boslon are the Lop Lhree of Lhe lisl. Dala source: Derwenl World Patenl Index (reldeved in 2013).

granted in 2006, Afterwards, a downswing can be recognized in the number of
patents for the majority of the cities except for San Francisco. Munich has the
second most granted patents for the time period under investigation, but in 2010
Boston has passed Munich inthe number of granted patents per 1,000 citizens. The
underlying data is only evaluated on the city level and does not include the region
or surrounding area as, for example, the San Francisco Bay Area. However, in a
composite index that inchides amongst others indicators like R&D, education, and
high-tech companies next to the number of patents, South Korea is the most inno-
vative nation on a global scale (Jamrsko & Lu, 2016). The US follows at rank six.

Creative people

With respect to the 3Ts (tolerance, talent, and technology) one interviewee asked:
“What is the creative city? People with their smartphones?" (MO 2). He is not
wrong, since many of the smart and tech startups are building businesses by
reusing data in a new way which may (and often does) eventually result in smart-
phone applications. To do this, it is of advantage to bein a "milieu of innovation”
with other creatives and like-minded people. Hence, openness and tolerance hawve
been identified as indicators of the creative class with a positive impact on the
economic growth (Florida & Gates, 2001). According to Florida (2003), tolerance,
also positively influences the flow of talents. Talents are nota static number, they
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are variable and therefore should be attracted by a city. Tolerance is an attractor
for both US and European cities (Hansen et al., 2009). Looking at the most toler-
ant cities identified by Florida for the US, the majority, however, are not acknowl-
edged as a world city (see Table 6.5).

Table 6.5: Top ten metro areas of the Tolerance Index. Data source: Forida (2012).

Rank Metro Tolerance Index Score (0-1)
1. San Diego-Carlshad-San Marcos, CA 0.751
2. MNapa, CA 0.747
3. Sanla Rosa-Pelaluma, CA 0.739
&, Sanla Cruz-Walsonville, CA 0.738
5. Santa Fe, MM 0.726
B. Ithaca, NY 0.723
7. OxrardThousand DaksVenlura, CA 0.708
8. Cape Coral-Forl Myers, FL 0.702
9. Boulder, CO 0.701

10. Ann Arbor, Ml 0.693

Indicators of a tolerant population are the openness to people independent of
their gender, race, nationality, sexual orientation, or “geekiness" (Florda, 2012,
p.ix}. The Global Creativity Index uses the indicators of openness to ethnic and
radal minorities and openness to gay and lesbian people (Florida et al., 2015}
These indicators are available on the national level and are based on poll surveys.
The global index is constituted of the three Ts and ranks Australia, United States
and Mew Zeeland on the first three positions. A regional index of tolerance has
been developed by The Daily Beast (2011) on the state level for the US. Inaddition
to race and sexual orientation, further indices are included, such as the number
of hate crimes, discrimination complaints, and laws that support and protect
legal rights for religious minorities and same-sex couples. The “winners™ of this
investigation are Wisconsin, Maryland, and Mlinois.

On the city level, only a small number of indices have been developed and
they are not on a global scale. One index that is similar to the indicators used by
The Daily Beast is the LGBT-Friendly Cities comparison (LGET =lesbian, gay, bisex-
ual, transgender) (Miller, 2015}, According to its results, San Francisco is the most
LGET-Friendly city. Out of the 31 cities under investigation, only Los Angeles ranks
in the top 10 (9th). Being a gay-fiendly city canalso be recognized by offering gay
neighborhoods and gay parades to celebrate this tolerance (see Figure 6.20), Nev-
ertheless, such neighborhoods do not represent the whole gay community within
metropolitan areas (Kelly, Carplano, Easterbrook, & Parsons, 2014).
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Figure 6.20: Gay neighborhoods. Lell: Los Angeles = West Hollywood. Middle and Right:
Tormnto Church Street. Pholos: Agnes Mainka.

The tolerance indicators of a society are used to identify the openness. The
more tolerant a society is, the more talents feel welcome, no matter their reli-
gion, skin color, or sexual orientation, ultimately resulting in an increased flow
of talent. This openness is more prevalent in western-oriented countries eg.
Morth America, Europe and Australia (Florda et al., 2015). Nations in Asia and
Africa show a lesser tolerance with respect to religious and sexual orentation.
But even in western countries, some differences can be made out, as talents in
the US are more likely to flow between places and creatives in Europe are more
likely to choose destinations near their family or friends (Murugadas et al., 2015).
All in all, tolerance is one indicator that can attract talents. Fuirther indicators
of an attractive city are, amongst others, the livability, cost of iving, and crea-
tive networks (Wright, 2016). As mentioned previously, the creative class does
not only consist of the software developer or researcher with moderate or even
high income. Among the creatives are also the painters and performers who are
mostly not that wealthy. In a creative city ideally, both are present. Two interview
partners from Paris and from Berlin stated that they do not believe that their city
will keep the status of a creative dty as it is known today.

Berlin is acknowledged as “poor but sexy.” The city has in the past strug-
¢ led with establishing authority, especially in East Berlin, After the reunification,
many buildings or even whole street sections remained empty and no one was
aware of the owner. This boosted the creative redesign of these places which led to
a vibrant *creative milieu.” But this explosion of open space was due to a unique,
once-in-a-lifetime event in history and thereforeitis not clear if Berlin will be able
to maintain its role and reputation as a creative city in the future (BE 6).

Regarding Paris:

Paris 15 a paradox because il has a large amount of creativity, OF murse, ... theme is a lot of
artists, alot of companies that do art or design in different stages, in these lelds - archilec-
ture, fashion, cinema elc. So,in this aspect, il is a very eative cly. [l has the potential of a




1584 = i Casesludyinvestigation of 31 informational world cities

creative dty = the human and the intellectual and the Gnancial potential of a creative city.
But then the paradox is thal Paris is a very conservative cily, The danger of Paris is thal il
becomesa museum and itis in some part becoming a museuwm - lots ol musewms, beautiful
cily, in fact, a small cily in comparison ... to New Yark, London, |or] Berlin. ... [TThe people
thal live in Pads are prelly dch people, lols of foreignes, and lols of people coming ... So,
those people are very conservalive, Lhey wanlno change. They don'l want 1o be like this and
this is the paradox. They have a huge potential and somelimes a big amount of conserva-
tism. That maybe explains the Fact that Paris has lost somehow Lhis leadershipin creativily
in the lasl 50 years, [PAZ)

Theses qualms mentioned by the interviewees should not mean that art and
culture are becoming less important, as “guality of life is an important location
factor and one aspect of quality of life is culture” (MU 1, own translation). One
main reason for the uncertain future development is that citizens are confronted
with changing circumstances:

Belore World War [, Pads wasobviously Lhe capilal olarl ... Today il's nol anymore, French
arists are much underestimated in the markeland the so-called good artists or well-known
anists .. go away, They go to London, .. Mew Yorl... [or] Berlin. Lots of my artist riends Live
in Bedin because il's more creative, ... more innovative galleries, .. there are mome crazy
exhibitions... [and] space [or arlists, You very much cannot Gnd her, because | Paris| can'l

expand. [PAZ)

The rising density and the high cost of living have been mentioned by five inter-
view partners as detractors for creatives and young people, eg. in London,
Boston, and Munich. In other cities such as Vienna and Barcelona, the experts
are more optimistic and consider the creativity in the city to be growing. Cultural
behavior like tacit norms to avoid risks is mentioned by one interviewee from Sio
Paulo: “the people are afraid of risks, e.g. afraid cyding to work or so and all kind
of risks hinder Brazilians to be creative™ (PA 3)

To attract talents in spite of high costs of living, jobs in the creative economy
and educational institutions of art, performance, fashion and others are needed.
To support innovative projects, the city of Munich, for instance, gives awards to
locals in diverse categories such as art, design, architecture, or comics. Other inter-
viewees mentioned that more needs to be done with respect to keeping the crea-
tives, as well, and not only the technology talents. Today, we can see that in diverse
regions, technology and creativity is merged. For instance, the Google Cultural
[nstitute in Pads or the growing gaming and animation industry (Newzoo, 2016).

As has been shown, the creative class is an umbrella term that is used for
very diverse groups of people with very diverse needs and ambitions. On the one
hand, the creative dass comprises creative people working in the culture and art
sector and on the other hand, creative people working in innovation industries
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such as tech startups (Cohendet, Grandadam, & Simon, 2011). Both are creative
in their own way, but the big difference lies in their income, resulting in differ-
ent needs in their everyday life. Nevertheless, both groups are attracted by cities,
especially by a creative or innovative milieu.

Conclusion: Informational world cities need to be creative cities
According to the experts interviewed, the creative city is widely recognized as the
sum of economic sectors that could be counted as creative. Most experts started to
list the “creative” institutions and organizations that are present in the respective
city. Interestingly, the cultural and art-related institutions were mentioned roughly
as often as technology- and innovation-related developments. The investigation
of cultural amenities as well as the analysis of granted patents have revealed the
already well-known hubs of the creative economy. Among the 31 cities, Paris is the
iconic city for culture in total numbers and San Francisco leading the list based on
the percapita calculation, Nevertheless, both have fo struggle with critics, e.g. even
though San Frandsco asa whole has many cultural amenities, Silicon Valley is not
known to offer many of them (NY1), and Paris is acknowledged as having become
too conservative and might thus become a museum in itself (PAZ). When calculat-
ing the most innovative cty by the number of granted patents, Seoul leads, but San
Francisco is the hub of technology and innovation if the numbers are caleulated as
a percentage of the population (in this investigation, the city was used as a basis
and not the whole San Francisco Bay Area). According to Landry (2011a), it is not
necessary to beat the top of the list, but it is of importance to find a niche inwhich
the city is outperforming most other cities. It is also still undetermined what rela-
tion holds between the knowledge workforce and cultural amenities (Comunian,
2011), and many interview partners have argued that they did not have the time
to visit cultural attractions. This might be reflected in the fact that no relationship
between cultural amenities and tourdsm or the GDP could be established. Never-
theless, cultural amenities that are iconic symbols, like the Louvre in Pars or the
Opera House in Sydney, imbue the city with a metropolitan lifestyle. It is not the
quantity of cultural amenities that makes the difference, but their quality.
Furthermore, a creative city is attractive due to the creative people living there.
This has been investigated by Florida (2014). Referring to his creativity index, crea-
tive places are determined by the three Ts: technology, talent, and tolerance, In his
definition, the openness towards minorities attracts further talents, Florida is using
the gay index as the main resource to investigate the tolerance of a region. Addi-
tional indices have been developed to measure the tolerance of a specific region or
city. Those are based on crime rates against immigrants and minorities, or by the
existence of laws to protect the rights of minorities or women. Mevertheless, in the
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majority of these rankings, world cities are not at the top. Rather, mid-size cities are
the leaders of “attractive city” rankings for creatives, because they are less expen-
sive, offer more space and are safer. Especially space is seen as a booster of crea-
tivity asmentioned, for example, in the case of Berlin's rise of creativity which was
driven by open space after the reunification. And the lackof space is acknowledged
as the problem of Paris which has struggled not to become a museum in itself,

H5 Physical Space for face-to-face interaction

Even in a creative city, not the whole city can be considered creative. Most
common are so-called “creat ive milieus” or creative quarters near the city center
(Cellis, Felton, & Graham, 2010). Talents, industries or galledes tend to cluster
in a physical place that fosters interaction and innovation. Conglomerations of
like-minded people pop upin diverse city labs to co-create or to co-learn some-
thing (Carrillo, Yigitcanlar, Garcia, & Lénngvist, 2004). These clustering effects
are also due to entrepreneurs and the startup scene, sharing coworking spaces or
so-called incubators, Thus, they are in proximity with other people with diverse
educational backgrounds and occupations, which encourages a “miliev of inno-
vation” (Camagni, 1995; Hitters & Richards, 2002). With regard to space for face-
to-face interaction increative cities, the following hypothesis will be investigated :

H5 Physical space for face-to-face interaction is important for an Informational
world city.

According to this hypothesis, 53 of the experts interviewed explicitly mentioned
that it is very important to have physical space for face-to-face interaction. The
SERVOUAL evaluation also reveals this opinion (Figure 6.21). The average expec-
tation for all cities has a score of +6.2. Additionally, it demonstrates that in most
cities there is a lack of availability of such spaces, which is why the average
quality value is negative (-0.9). However, people are going to sit more and more in
front of their monitors and do need these places (FR 1).

Knowledge does nol emerge only from reading. Enowledge does nol emerge fom intelli-
gence, Knowledge emerges specilically through exchange, through inspiration, thmough
refllection and for this you need fellow human beings. Sure, there are people that are able
1o do all thal by themselves, bil mosl people need exlernal inspitation o rellecl cerlain
circumstances in a new way, And for them, this interaclion is very imporlant. [Lis neoessary
1o step oul of the box (MU 1, own translation)

Hence, “[t]lo do a project only online is hard. To meet face-to-face and to discuss
things is very important™ (AM &),
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Figure £.21: Quantilative interview resulls according to SERVQUAL (g uality walue = perception -
expeclation) for H5 [Physical space for face-lo-face interaction is important for an Informational
world ity

Omnly two experts mentioned that they did not see the necessity of such places, and
others have voiced some doubts about their importance. For instance, one expert
from Hong Kong (HK 2) has stated that “[t]here is no real reason for the Silicon
Valley custering. Technically, if we are all connected and it's all about the flow of
information you can live everywhere... but people will chuster anyway.” In addition,
physical places for face-to-face communication should not be established only for
creatives and knowledge workers, as they should meet with other people with
diverse backgrounds (BE 6). Interestingly, most of the interviewees have associated
those placeswith knowledge workers and entrepreneurs only, discussing the avail-
ability of coworking spaces or other places of knowledge sharing like universities
rather than creative chisters or creative milieus in their dty. The discussions were
maostly dedicated to the culture of communication and the availability and im por-
tance of an architecture that should enhance the interaction between creatives and
knowledge workers. Both aspects will be investigated in the following.

Architecture of face-to-face interaction

Interviewed experts from London, Milan, and Paris mentioned that there was alack
of places for face-to-face communication in the city. For 13 experts, cafés, restau-
rants, and bars are those places. In addition, several interviewees also mentioned
informal spaces like museums, galleries, and parks. In Lendon, forinstance, people
working in the finance sector meet at weekends in pubs to relax and for conversa-
tions at Canary Wharf (LO 3). In Munich, beer gardens are well-known as places to
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meet each other. Those places should also offer a Wi-Fi internet connection (MU 1).
Thus, the architecture of the city is important to offer space for an informal meeting
at diverse places with heterogeneous people (Rantisi & Leslie, 2010). One expert
from Boston (BO 3) explains the impact of a city's architecture as follows:

It's the way like their olice buildings are structured, the way how streel culture worlks,
cofles culture and that sort of thing, If you go o Calilornia it feels completely dillerent.
Harvard Square is a kind of European [eeling. [1's lols of small shops and calés, reslau-
rants Lhat have seals along the sidewalk, book stores etc, Candle Square is whenre Micmo-
soll Besearch, Google Research, and the Computer Science Complex at MIT is ~ very cold |
You walk blocks, nothing bail glass windows [rom the Fonl of ollicees buildings [acing you
[[Figure 6.22)]. No place to sil. And then they ry Lo plant a calé every now and then bul il
just doesm't [esl the same way al all. We have some dissdvantages for knowledge worers
where hey can meel [ace-Lo- face by our architecture and wealher

Figure 6.22: Boston = Cambridge office buildings with glass fronl. Photos: Carsten Brinker.

Thus, if vour city is not located in a warm climate zone then the most common
choice is to meet at a commercially used place. For one interviewee from Frank-
furt, this has become a common standard, but there are other possibilities, aswell:

So Lwould say ther is a lack of [ee indoor meeling spaces where you n bring your own
thermaos ol colfes or whatever. | think that most people just expect these days, when they
have a meeling thal they have Lo buy something, | mean, | always do. [ don'l even think
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aboul a [ree meeling space. Bul in Fremantle, where | come [rom, in the Perth region, Fre-
mantle has a place called “The mee ling place.” [U's ree, [I's a community [acilily whene you
wanna have a meelting with a group of people, then you can go o ‘The mesling place.” You
don't hawve o pay, You can use the kilchen. (FR3)

Formal places have also been established for face-to-face meetings. For instance,
one expert from Los Angeles (LA 2) has stated that

[iln LA there are ineasingly very inleresting spaces where people do meel to mllaborale.
Renting small offices. There is an open offite mncept. Nol necessarily people working lor
the same mmpany bul where Lhey dimp logether in the break roomand thal isvery popiilar
in the sofbware industry. So when there are people who doing consulting they can bump
into each other have mompanionship and exchange ideas. So thal's become pretty popular
throughout the city.

Such cowerking spaces enhance the opportunity to meet people spontaneously
and get in contact by accident. According to one interviewee from San Francisco
(SF 2}, librares have been just that for many years already:

People who are more in the digital technology than me are oflen talking about how impor-
tantit is to have these human interactions... Workspaces are more and more being designed
thal people working aroind a big lable or they working collaboralively in a coworking
space, [ think the library is [or some people a sumprising place which is fulGlling their needs
and they are exciled when they see thal they can come here and work here and see other
people and they think that they discover il before anybody else. II's funny, oo, because of
the cowarking, it feels like some of our branches, they have been doing this for years, The
people come in and take oul their deskiop and punk it on the table and then they put oul
the big monilor and gl il theee and vou just lool: Aha?’ [SE 2)

Uneconventional working spaces have already been introduced in tech firms, for
example in California. “When you visit Google or Facebook., It's all fluent and open
and there is food everywhere, This is what we want. The west coast has this much
more than the east coast has” (BO 3). Consequently, people tend to meet at places
where they have space to (co-Jwork and to meet like-minded individuals no matter
ifitis at a working space or inthe open kitchen of their company. As one of the early
adopters, Berlin has been mentioned for its popular coworking spaces by several
experts. One expert from Berlin (BE 7) has noted a rapid growth of such spaces. In
2012 about 50 such spaces existed, rising to more than 100 a mere two yvears later.
The success ofcoworking spaces goeshand in hand with changing business models,
which are becoming more and more open. According to Chesbrough (2003), innova-
tion models in the economic market have changed from dosed to open innovation
processes, Hence, the process of research, development, and selling of a product
do not follow just the principles of deing everything alone and with one's own
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capacities anymore, Further, a flow between stakeholders, technology, and capacity
opens the way for new markets and enhances the innovation process. For example,
face-to-face communication in an organization can be described as a knowledge
transformation process (Nonaka & Takeuchi, 1995}, Tacit knowledge plays a sig-
nificant role and is best ransferred through physical social relation. Coworking
spaces enable both principles, open innovation and tacit knowledge transforma-
tion, bringing people, mostly entreprenewurs or freelancers, together who could con-
tribute to the innovation process of each other's product or service. For example, a
programmer might be working on a smartphone app but have no idea how todesign
a beantiful user interface or even how to sell the final product. By accdent, this
programmer might meet a designer or a marketing person at the café of the local
cownorking space and get some insights into how these things work, And in turn,
the programmer might be able to solve some WordPress bugs for them, creating a
win-win situation for all parties. Hence, coworking spaces “are defined as localized
spaces where independent professionals work, sharing resources and are open to
share their knowledge with the rest of the community” (Capdevila, 2014, para. 7).
In the beginning, this trend arose due to the changing labor market of knowledge
workers, They are able to work and live anywhere where they have access to the
digital infrastructure (Beyers & Lindahl, 1996). The financial crisis of 20082009
acted as a catalyst, since many office buildings became empty. To enliven these
buildings, shared spaces were used as a new renting model. For instance, “[t]he
first [coworking space] CWS in Barcelona was launched in 2007 and currently, more
than a hundred spaces in the city define themselves using the term ‘coworking '™
(Capdevila, 2004, para. 17} This development is related to the emerging spaces of
the creative industries. Creatives reuse empty industrial spaces as galleries or per-
forming spaces due to their relatively cheap availability (Collis et al., 2010]).

In practice, not all coworking spaces are innovative. Capdevila (2014} under-
took a qualitative investigation of coworking spaces in Barcelona and divided them
into three groups: “no innovative communities,” “innovative communities,” and
“highly innevative communities.” The typology of this investigation is uzzy, but at
least it demonstrates that unconventional handling is understood as innovative, For
instance, “[tJhe CWS managers avoid sponsorship understood as getting free prod-
ucts or putting a visible logo at the entrance. Instead, they propose challenges and
innovative approaches to reach win-win agreements” (Capdevila, 2014, para. 59).

Looking at the 31 cities investigated in the present work, spaces of this kind are
available in all of them. Ofcourse, the number of spaces varies and a definite list ofall
coworking locations does not exist. In Figure 623, the number of coworking spaces
found foreach city are listed in descending order. The numbers were amived through
a Google search on November 18, 2016, using the search terms “[city name] cowork-
ing space.” There are some websites and blog posts that are trying to help people
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Figure 6.23: Tolal number of coworking spaces per city and the number of s paces in relalion
lo the population.

to find those places and are constantly updating their list of coworking spaces. For
instance, a blog post about coworking space in Tokyo (tokyocheapo.com/business/
drop-in-coworking-s paces-tokyo), the coworking wiki (wiki.coworking.org), or the
matching platform Coworker (www.coworkercom) do offer overviews about availa-
ble coworking spaces for some cities. These lists were used in conjunction with the
internet search to identify the number of coworking spaces. The numbers should not
be taken as absolute, becanse coworking spaces are being set up and shut down at
a high frequency. The full list of identified spaces and sources is available in Appen-
dix VI (Coworking spaces). Interestingly, Berlin, which is the dity that has been
mentioned by the most interviewed experts as the pioneer of coworking spaces, is
not at the top of the list. This could be due to the varving definitions of coworking
spaces, Some spaces are just shared work spaces or offices with short time rental
options. Other spaces are acknowledged as cafés with a good Wi-F connection and
many plugs for Laptops. Nevertheless, the city with the most identified coworking
spaces in relation to the number of citizens is Amsterdam. The city is rather small
and offers 60 coworking spaces while having a population of smaller than one
million. In Beijing or Shanghai, it is rather difficult to find coworking spaces. There
are some first attem pts to offer innovative spaces for entrepreneurs and freelancers,
where sharing of resources and knowledge can happen, but in relation to the size of
the cities only very few exist. In addition, the language barrier might constitute an
obstacle to find such cowarking spaces via a Google search. Interestingly, one blog
post about coworking spaces in Amsterdam lists the public library as a place for
people looking for a desk. The importance of public libraries as physical space for
face-to-face communication will be investigated in a later subchapter of the cogni-
tive infrastructure of informational world cities.
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Mot every interviewee had experience with coworking spaces oreven knew that those
spaces existed in the city. Many said that this might be due to their professions and
community, which does not intersect with the startup and freelance scene. Similarly,
the culture of communication and work practice can exchide some citizens from this
community because they are not aware of those spaces. Therefore, ['will discuss cul-
tural diversities in communication according to the 31 cities in the next section.

Culture

Something that everybody will find in the city are cafés and bars at which people
canmeet. [n Amsterdam for instance, the cafés and restaurants are trying to attract
knowledge workers, e.g. by offering Wi-Fi (AM 2}, One interviewee from Berlin (BE
6) mentioned that their newspapers are full of cartoons that are making fun of all
the people with their laptops sitting in cafés. For him, this is indeed an indicator
that the knowledge workforce is meeting there. In 580 Paulo, the people meet
mostly for lunch or dinner. Lunch is more informal, hence the people working in
the same neighborhood might meet each other at lunch restaurants by chance,
This offers opportunities to exchange with people that work in another office (5P
4). In Barcelona, one expert (BA &) stated that it is important to offer free Wi-Fi at
public spaces because open spaces are the meeting places. Thisisindeed possible
in a city like Barcelona which has a Mediterranean climate. Finally, getting into
a community is more important in some regions. In Los Angeles one interviewee
has reported how important personal contacts are to becoming successful:

It is the stary of legends. [1's Lhe people herein the enterlainment industoy, They will o o a
club to hear anew performer. Then Chere are sitling two very amous people [rom the enler-
tainment industry loak at this new performer. That person is unknown. They decide Lhey
are going o mentor thal person and thal person becomes very famous, 5o thal [ace-lo-face.
Getling o know somebody here, Thal is whal makes the industoy (LA 1)

Personal contacts and meeting the community are very important for other
businesses as well: “In Asian cities like Hong Kong, Singapore, or Beijing it
is difficult to find those places. It is kind of a ‘speakeasy’ concept, e.g. in the
Hutong area in Beijing. In Beijing, places are not public. It is very hard to find
those places; vou need to be inthe community” (SHE 1). This is also the key in
Tokyo. To build a business in Japan, much time must be invested in personal
contacts (TOK 2). It is necessary to create confidence through both office meet-
ings and getting together for dinner or at a bar before any business happens.
This is similar to Dubai, where businessmen meet at bars to get in contact with
each other and conduct their business. To meet at conference rooms conside red
old-fashioned (DU 2).
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Summing up, the community is the key to identifving the best spots tomeet with
other people to conduct business or create creative things. For instance, Frankfurt
is a city that is not generally acknowledged as being very creative, One expert men-
tioned that this is due to the community which is not sostrong in Frankfurt (F3). The
people are moving in and out and there is no feeling of belonging to the city. But to
do creative or innovative things, communities and networking are veryimportant:

You can'l have that kind of technology revolulion thatl we are having her |in Chicago|
withoul a sodal component. People don't talk about that very much bul it's hard work to
orgamize he meelips, even things like gelling people o go. Gelling people Lo mix Becaiise
these communities oflen times don't like [or instance urban planners and achilects and
technologists. | do a lot of that, Mixing people, inviting them o meet al a restaurant or
something like thal. (CH2)

Especially in the tech scene, collaboration is important, be it face-to-face or
digital. Code and experiences are shared to support each other. One example
from Boston reveals the importance of the open source mentality and sharing
within this commumnity:

[TThe lom] group had broken up the [uin January here, The mayor was like every body gets
a flu shol. ‘Here is the location where vou can gel for" And il was just a list, 'Ok, whal we
can go with that?” This group was like: ‘Thal's nol very user-friendly. [ can'l say what's the
closest location 1o me’, Chicago gels asimilar thing, So the local group gol the Chicago mode.
We sel up on a server here.. Within like 40 hours we had working app with maps. Having
that kind of structure in that community that collaborative ability made providing a good
solution. So much fster than il would be withoul that infrastructure, Withoul that commu-
nily, 115 like ‘forgel o build that ourselves', (BO 2)

Hence, this community is productive due to local coworking and global digital
exchange. The important factor is that they are sharing their knowledge with
open source principles to help each other. This is a kind of co-learning that is
also described with regard to upcoming social learning or hack labs in many
cities (Carrillo et al., 2014). One of the most well-known communities is the Open
Knowledge Foundation, heading OK Labs in cities all over the world. They have
built a community of people that are using open data and open source code to
develop new tools to solve local problems and to share their results with the
global commuinity similar to the casein Chicago and Boston, working globally on
a digital level and still meeting face-to-face in each city lab.

One expert from Toronto reported about an interesting phenomenon of com-
munities in the music industry:

Some of my post docs did some work looking at the music industry.. And comparing Lthose
indusiries, how the kind of music and musicians and how they work in Toronlo vs, how they
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wore in Halilax, And one of the things that was a really intemesting one, is thal musicians
who are working in Halilax actually do more stull. They have a broader scope. Beuse
there are [ewer ol them, S0 il you are a bass player. You might play with a jazz trio one day,
ywou may play with a heavy metal band a couple days later and you might be working on a
documentary Glm the other, Thal is becaiise there are nol 50 many bass players in Halilax,
In Taronts, when you play with a jaze trio, yvou only play with jaze trios, You will never ask
aboul or even know aboul the other options. Because Taronlo is large enough and actually
silos maore, [t gets bigger people tend Lo focus on the one thing they do and ... the music
industry ... is a good proxy [or a lotof the kind of creative industries, What you see is thal
people tend Lo silo up and they are competing more against each other and they don't tell
each olher aboul opporlivnilies. Wheras in a smaller markel like Halilax the people have
o collaborate more than 1o compele. [n a cly like Toronto, you have this siloing, People
whao are working in [T, doing stull and meeting other people rom [T, bul they are not really
meeling with designers il you would think aboul indusirial design or whalever. The larger
places become the harder those things become . Bul | also think, because Toronlo is so0
large it has the siloing even il you have more spaces thal are kind like that it is hard for them
Loy be ellective, [TOR 1)

Many of the interviewed experts related the fifth hypothesis to knowledge workers,
the tech scene, and coworking spaces. According to Saskia Sassen (NY 5), next to
cownrking spaces, there is also a trend towards small performance spaces in the
artand entertainment industry:

What wesee is the returnof the small performance space as the hollest space. So when you
20 o the Bowery which isa totally degraded place. [[vou go al cerlain imes aladay, mostly
late at night. It is ll of people. You know, they dance, they do sound poetry, all kinds.
It*s not just o dance or o rave. I1's also the performance of arls of theatrical ete, This area
has weally grown... Once that [ull Madison Square they probably came fom the suburbs.
The typical hip New Yorker is nol going theme, They are going lo small perlorman e space.
S0l is a sense of also yoursell representing, it's a form of creative zone than sitling in an
audience applauding the best-selling musican of blabla... Bul the pedormance festival in
Mew York is the hollest festival and iU's all counter it's not in the center. (NY 5)

Conclusion: Physical space for face-to-face interaction

With regard to hypothesis HS (Physical space for face-to-face interaction is impor-
tant for an Infaormational world city), the results definitely confirm that face-to-
face interaction is a main requirement. Informational cities should not be cold
places like Candle Square in Boston, where Microsoft Research, Google Research,
and the Computer Science Complex at MIT have built their glass complexes, A
culture of meeting and meeting places should be established. For this, the infra-
structure of a city is important: Wi-Fi in cafés or open spaces enables meeting
places to also function as working spaces, allowing people to work or get intouch
with others at informal places. Examples for this are Berlin, where many people
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connect to the Wi-F of cafés to do their work, or Sdo Paulo, where the spedal
lunch restaurants offer the opportunity to get in touch with people working in
other offices.

Further, the labor market has changed in the recent years. There are many
people that are working as entrepreneurs or freelancers and are able to work at
any place with internet access. Nevertheless, they still often like to use shared
offices or coworking spaces. Each city that was investigated offers coworking
spaces. They vary in their innovation profile but as a minimum always offer a
place that opens up the possibility to get in touch with other people. Globally,
tech communities and coworking spaces follow a very open culture, Metworks
and workspaces are easy to find online through a simple Google search, but
becoming involved in the community may require much more effort, e.g. in the
music industry in LA or with businessmen in Asia. This is more of a ‘speakeasy’
principle or a VIP circle that includes new people by invitation only. Additionally,
the size of a city can resultin a siloing effect. Only selected people are able to get
in touch with each other and are likely to work together.

Finally, the examples show that places tend to become smaller, with a more
familiar climate, This is true for innovative coworking spaces that explicitly invite
the people not only to share hardware but also their knowledge and experience.
In the creative sector small performance spaces are locally organized and in the
case of New York, attract the hip New Yorkers more than the mainstream best
seller musicals do. It is, however, not dear whether the informational world ity
accelerates this movement of smaller and more familiar meeting places or not. The
experts interviewed mentioned that these places are not known if vou are not into
that community. Hence, the SERVOUAL evaluation found a lack of such places,
even though a simple Google search showed that interested persons caneasily find
them. The interviewees also mentioned that an infrastructure like Wi-Fi conne ctiv-
ity and coffee house culture are important. Some have mentioned the example of
public libraries which can serve as a meeting and working space. Additionally, the
library offers access to a huge content infrastructure. To which extent the public
library is acknowledged as a provider of content infrastructure and as space for
face-to-face communication will be investigated in the two following hypotheses,

H& Fully developed content infrastructure provided through digital libraries

Libraries in informational world cities inhabit a special role as a content pro-
vider, be it through digital access or as physical space for face-to-face communi-
cation. Hence, to foster lifelong learning access to digital and physical libraries is
crucial and libraries are acknowledged as part of the cognitive infrastructure of a
knowledge society (Stock, 2011) in addition to the knowledge output which was
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investigated in a previous section. The use and access of digital libraries represent
the consumption of knowledge resources (Stehr, 2003). Furthermore, digital librar-
ies do not only meet the needs of the knowledge society but are information service
providers for companies beyond that. To review the importance and state of the
art of digital libraries in the 31 cities, the following hy pothesis will be investigated:

He A fully developed content infrast ructure, e.g. supported by digital libraries,
is a characteristic feature of an informational world city.

During the interviews, many experts have stated that it is not important to have
digital content support from any particular institution located in the dty (19
experts), but it is important to have access no matter where it comes from. The
comman argument was that through the ICT infrastructure access is provided to all
of the information in the Werld Wide Web. Interestingly, the SERVOUAL evaluation
does reveal that there is a lackof suchinstitutions according to the average percep-
tion of the experts interviewed (Figure 6.24), since for most of the cities, a negative
quality value can be observed (average 1.34). Accordingly, 17 experts stated that
there is a need for improvement and that their public library is not the ideal content
provider vet. Aside from the content and digital access, the ability of the popula-
tion to use this content was discussed. In connection with the location aspect, ten
experts emphasized the need of open data, open source and open access to city
and regional sources. To digitize regional data would be a support that could be
encouraged by public libraries (three experts). Finally, the high cost of licensed
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material will hinder many projects (four experts), and a network of libraries would
probably be the only option to offer the accessto the public (one expert). Summing
up, the interviewees on the one hand discussed the access to full content through
any provider and on the other hand through the public library. In the following,
[ will discuss the arguments by the experts interviewed and briefly present the
digital library services of the 31 cities investigated. The role of the public library as
physical spaces will be discussed afterwards in the next subchapter.

Access to full content database

A digital library can be understood as content collections on behalf of any com-
munity or as an institution or service provided by librarians (Borgman, 1999
Levy, 2000). They are more than metadatabases, as they provide full content
of diverse media in a machine-readable and processable format (Mainka, Hart-
mann, et al., 2013). To offer such a service for the public, as in the case of Rey-
kjavik, which offers access to all sdentific publications published in specialized
journals on Elsevier's Sdence Direct for the whole population of Iceland (van de
Stadt & Thorsteinsd6ttir, 2007), brings with it high costs for the public institution.
Considering this, it can be said that “libraries are very important content provid-
ers” and that “[dJue to copyright and other licenses, no other institution will be
able to offer such content™ (BE 1, own translation).

In Singapore, for example, the library is distributing the costs among the
national network of librades (Chellapandi, Wun Han, & Chiew Boon, 2010; R. 5.
Sharma, Lim, & Boon, 2009). There s no branch that has to apply for databases on
its own. Of course, Singapore is a special case since the city is a nation state and
benefits greatly from this governmental constitution. On the city level, we can find
a number of other networks of libraries that cooperate and share resources, e.g. in
Amsterdam and Pads (AM 7, PA 2). In contrast, public libraries in London mostly
haveto bear such costs on their own because they are not organized as a network
across the whole city, but merely they are just connected within their borough
(LO 4). In Munich, the importance of sharing resources is acknowledged and the
library is therefore connected to a diverse set of networks across the nation and
Europe (MU1}. One interviewee from Berlin (BE 7} has emphasized that in Germany
university and regional libraries are accessible for the whole population and not
only for members of the university. Thus, full content access to many databases
does not have to be provided by public libraries to allow the public to access such
information. A similar openness is, among others, also encountered in Canada,
while the access is very limited in some other cities. For instance, in Dubai, the
university libraries provide an enhanced access to information and databases
with full text (DU 1), but these are not accessible to the public (DU 2, DU 3}
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It is certainly questionable whether it is important who is providing the full
content. One expert from Toronto (TOR 1) argues as follows:

[ think you can be a fully kind of informa ional city by having content infrastmcture bul it
could be private. [s that the best? No, And [ am all for open data and all kind of the other
things. Bul... you can qualify il you have the content infrastructure and have that kind aof
informationand it might be in private hands. So, the openness ol it is, [ think, of help but 1
don't think the openness is absolitely required.

The completely opposite, however, is currently happening in France. Paris has
undertaken a lot of projects to offer eBooks and online content to the public.
According to one expert from Paris (PA 2), the French people love to rebel against
the rest of the world, by, for instance, fighting against Google and starting their
own, similar projects. While, in the end, Google is likely to win this battle of
content providers, the French government nevertheless tries to offer their own
digital libraries with full content. Currently the public library in Paris pro-
vides more online services than full content services (PA 3). In Montréal, also
a French-speaking region, a similar development can be recognized: “There
are many plans but there are too many barrders especally on the lcensing of
materials that make it difficult to offer full content™ (MO 5, own translation). In
Montréal, there is an ongoing project to publish eBooks by authors from Quebec
written in French language, but these authors are afraid of having to give up their
copyrights, which makes it difficult for the project to grow (MO 6). This project
originates in the Quebec region, where there is a general preference for pushing
local authors and the local language (MO 4, MO 5).

In addition, censorship of information is a problem in some regions, for
instance in China. One expert from Shenzhen (SHE 2) has described the digital
content market as follews:

It can bevery frusiraling to do eseanch because a lot ol sites are blocked or limited. It is nol
juslaboul the absolile censorship; iLis also aboul knowledge compeltilors. A lol ol siles ane
slowed down so that it comes nol worth using them... There was a [ght between China and
Google, China had a selfish interest in holding off Google because Lthey wan ted o help the
home grounding companies. [ you wanl 1o gel global information thal can be very hard.
You cannol amess ‘Mew York Times', ‘Bloomberg’ .. You can see that articles exist bul you
cannol read the full text. [Al the| illegal marke t you can get books that don't actually exist.
It i% easy [or prinl shops o exisl. You send everything 1o be printed 1o print shops because
il is very cheap. They then have the drawings, compelition rendering ele. They collect this
treasume of information, sellit on DVD or as a book on the black market.

Furthermore, offering online full content services is always tied to high costs and
licensing questions. As one interviewee describes, “[wlhen you have access to those
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databases it is amazing what you can do. [ have access to a database [at the office].
When you gavemy name in it, vou will geta fifty-page report of everything that Thave
done... They would never give that out for free” (LA 1). In addition, the usefulness of
access to full content databases for the public needs to be considered. Los Angeles'
public library is offering selected services for their users which they think they meet
their needs: “We offer many databases, We don't have to say offering Bloomberg
real time but we do offer internet access and [ think that within the libraries we
offer instructions. We offer instructions on using different information sources...
We have some specialized subscription databases that offer a... real selection of full-
text databases. They can work better for the general public” (LA 2). Digital libraries
are not used by the whole population (BA 3), as, for example, archives of Ph.D,
theses or other content is not mainstream content and therefore only interesting for
particular individuals working in specialized fields: “Only experts know the exist-
ence of them because they have no use for general public™ (BA 3).

“The thing what vou need is good broadband access. It doesn't matter where
the digital library is located. For instance, the digital public library of America
dp.la, Boston is the hub of the development of the dp.la. A digital library is notin
any place” (BO 3). As can be seen in this quote, the ICT infrastructure is acknowl-
edged to be highly important, since it offers access to all the global knowledge and
not only to the local knowledge. The local knowledge is primarily important for
cultural issues (MO 1). The location of the library can be of interest when it comes
to its own digitized documents. For instance, the public library in San Francisco
is making available historical geographical data of the San Frandsco region. But
the access to this data is open for all people with an internet connection (SF 1),
Another example comes from Canada, where hockey is a very prominent leisure
activity. This is a regional phenomenon and to open a database on best ice rinks
is expected to be beneficial for the community:

Thete is kind of APls that youcan plug yousell on the city data... There ate ice rings in the city
there yvou can goand play hockey during Lhe winler, And the quality of the e is compared by
the city... Thereis a guy that created awebsile 1o basically show on a google mapthe quality af
the ice in all ol the pados of the city. So T mean this isa kind ol need application of thal, (M0 2)

The libraries in Barcelona, for instance, offer access to open data such as maps,
buit access to music or books is not fully developed (BA 3). The problem of slow
progress indigitization and open datain some locations could be due to the skills
and experience of the decision makers. One expert from Amsterdam (AM6) argues
that “people who are responsible for this are not really digital-minded.” Free flow
of information and national policies that enable this are important to advance
the development (5G 4). One pioneer in offering open data and full content on
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city-related content is Vienna. The urban planning department offers a metadata
and full-text retrievable database with all content and data published by the city
(wien.at, VI 1}. According to one librarian from Montréal (MO 6), libraries should
strive to act as a mediator between data and the society:

| am a librarian and [ think librarians or archivists work in their library or in their active
center, bul not work with people. They need (o be more engaged in the socety Lo bring
together explicit knowledge with tested knowledge. They need (o be a more intermediary
resource [or the sociely, especially o use data, Open data need o be mediated, curale or
mediated by some people, maybe by [informalion scentists|, bul also by librarians and
archivists, because ordinary people don't know Lo use data, (MO &)

Libraries should help to bridge the gap between non-information literate and
information literate people in the knowledge society (MO 6). The topics open data
and free flow of information will be discussed separately in subchapter 6.2,

Merely offering databases and online content does therefore not mean that
the whole population is able to use the data or even access it. According to the
interviewed experts, public libraries should offer instructions on how to use
digital content, give assistance in information retrieval, and as a minimum offer
digital equipment and Wi-Fi connectivity at their branches. The availability of
technological devices and internet connection is related to the physical library
which will be discussed further in the next subchapter. However, a fully devel-
oped content infrastructure is not the be-all and end-allof the twenty-first century
as demonstrated by the example of Seoul. In Seoul (SE 1) one expert mentioned
that South Korea plans to digitize all school materials and books by 2015, Accord-
ingly, all educational content would be available online with additional multime-
dia hyperlinks and features for self-regulated learning (Kim & Jung, 2010). While
this was the original idea behind this governmental plan, due to recent findings
it has been adjusted towards using online and paper materials in parallel. Having
access to materials anywhere and anytime does not automatically enhance the
quality of learning. According to an articke in the Washington Post, “[a]bout one
in 12 students between ages 5 and 9. is addicted to the Internet, meaning they
become anxious or depressed if they go without access” (Hardan, 2012). Thus, the
digital transformation can also cause negative health issues in addition to the
exchision of parts of the population:

[ think digital libraries are subservience to people knowing how Lo access infomation
and read. Just because is il a digital ibrary it doesn’l mean thal you know how 1o use a
library. So the [irst question is: Who is training people 1o use libraries? How do you access
digital information? Why do you believe that everything is on Wikipedia? ... There are lols
of libraries in LA, We have a huge construction of libraries and [ think lots of people use
them. (LA 3)
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Digital library investigation of 31 informational cities

In a previous project on public libraries in informational cities (Mainka, Hart-
mann, et al., 2013}, the 31 cities were investigated with regard to their digital and
physical services. In this investigation, online services of public libraries have
been identified and the availability of these services was tested. The underlying
indicators are listed in Table 6.6.

Table &.6: Indicators of the digital library. Source: Mainka, Hartmann, elal. (2013).

Group Indicator

Web-0PAC Web-Online public access calalog (OPAC)
Web-OPAC in English

e-documents e-journals
e-books
digital images
audio books
mlsie
B magazines
videos
newspapers
bibliographic dalabases
olher e-resources

databases with access to full papers databases with access Lo full papers

guides video guide
podcast guide
seminars
lexl documents
FAL}
olther guides

international access wehsile in English

digital reference services - mail
chat [ inslant messaging
SMS
web form
Skype

social media blogs
Facebook
Twitler
Fickr
YouTube
olher soclal media

apps apps

own digitizations own digitized documents [ collections
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Among the digital services of a public library, full-content service is just one
aspect. However, to identify the availability of full-content information through
the public library service, the areas of e-documents (e-journals, e-books, digital
images, audio books, music, e-magazines, videos, newspapers, bibliographic
databases, other e-resources) and the library's own digitized documents are of
interest. These materials can be made accessible through the web. To make these
documents searchable, a Web-Online Public Access Catalogue (OPAC) is needed.
Additionally, the availability of an OPAC in English extends the access of the
materials to users with imited language skills (as long as the useris able to read
and write in English).

30 out of the 31 cities offer an available digital library (retrieved in Decem-
ber 2012). For Dubai, only a website including an English translation with some
information about the library can be accessed. Nevertheless, the identified 30
digital libraries support all a Web-OPAC in their respective national language
and 22 of them are also available in English (Figure 6.25). The website of Vien-
na's public library is additionally available in Sign Langnage for users that are
not able to read (VI 3). The access to e-documents varies between the types of
documents. The most common type is e-books, followed by e-journals and bib-
liographic databases. Videos are available only in 14 libraries and digital images
in 13 libraries.

In addition to the availability of e-resources, the ability to use them is an
important aspect, as mentioned by several experts, Therefore, the types of instruc-
tion (FAQ, text documents, seminars, and video guides) for using the digital
library services were scrutinized. The results demonstrate that such instructions
and guides are not a common standard for all libraries (Figure 6.25). FAQs are the
least common instruction guides (provided by four libraries). The most common
types of instruction are text documents (ten libraries) and only seven libraries
offer two different types of instruction. It should be noted that it does not reveal
anything about the quality of these instructions, i.e. whether they are good or
bad, it merely demonst rates that user guides on how to use the digital library are
not vet a standard.

According to the statements of the interviewed experts, there is no common
development of digital libraries in the twenty-first century. One expert from Sio
Paulo (SP 3) estimates that the digital library in his city is still in a twenty-first
century development stage. For him, the digital library landscape in Brazil in
general is like a desert. As in other cities, full content access is, for the most part,
only available for researcher and students in technical or university libraries,
which means that only a certain group of the population has a good access to
knowledge and information in S8o Paulo. In Milan all experts also mentioned that
the digital library service is not sufficient, characterizing it as more traditional
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DIGITAL LIBRARY SERVICE

lext documents

video guide
seminars

FAQ INSTRUCTIONS

e books |
e-journals
nEwspapers
music
e-fagazines
audio books
own digitized documents/ collections

videos
E-DOCUMENTS

digital images

websile in English
Web-0PAC in Englizh
Web-0PAC
bibliographic databases

databases with access Lo [ull papers

0% L0%% 10055 n=31
Percentage as share of all investigated libraries

Figure £.25: Digital library service provided by Informational world cities' public libraries. Data
source: Mainka, Harlmann, el al. (2013)

and not offering much online access to full content. Again, however, the univer-
sity libraries provide superior access for researchers and students.

5till, the findings demonstrate a digital transformation in many cities, even
ifthis transformation could be enhanced and accelerated further as, for instance,
mentioned by experts in Stockholm (ST 2, 5T 4). In New York, the public library is
just starting to open the access to more digitized content: “The NY public library
system has an amazing e-book infrastructure but itis likein a pilot phase” (NY 2).
To access relevant research content in London, physical presence in the library is
required, asthe digital access is very limited (LO 5), but thereisa move to enhance
digital content (LO 6). A problem acknowledged by one interviewee in Barcelona

Brought to you by | The Mational Library of the Philippines
Authenticated

Download Date | 101113 3:51 AN



1784 = f Casestudyinvestigation of 31 informational world cities

is that there is a lack of standardization: *[The public libraries] offer many digital
repositories and archives but no common standard or project is developed”
(BA 1). Only in one case an interviewee from a public library said that the library
has good funding. This was the case for the Vancouver public library, which offers
a great deal of digital content: *['d say we're pretty good in compared, for example
to libraries in Britain... We're very well-funded, so we're able to supply™ (VA 3).

According to the weighted index of the library survey of Mainka, Hartmann,
et al. (2013), this advantage of good funding can be verified by the high scores
that were reached (Figure 6.26). Looking exclusively at the support of the digital
library, the public libraries of New York, Toronto, and San Francisco are the ones
with the widest range of online-accessible services, At the bottom of this ranking,
the public libraries of Tokyo, Sdo Paulo, and Dubai can be found. According to
one interviewee, one possible reason for Tokyo's bad result might be that libraries
and Japanese society in general love to treasure their printed materials, regard-
less or even in spite of the population’s habit to read entire novels on their smart-
phones (TO 3). Most Japanese are also sald to prefer sending a fax instead of an
email, revealing their resolute stickiness to printed material (TO 5). However,
printed materials are part of the physical space which will be discussed in the
following subchapter H7 (Library as physical space).

Conclusion: Fully developed content infrastructure

Following Dehua and Beijun (2012}, knowledge in an informational world city is
understood as a service that is ubiquitously available through digital networks
and devices. These networks can be represented as digital libraries providing
content collections on behalf of any community or as an institution or service pro-
vided by librarians (Borgman, 1999; Levy, 2000). Summarizing the cities inves-
tigation no common development of digital libraries in the twenty-first century
can be discemed. Furthermore, expert opinions diverge as to whether such fully
developed content services with access to advanced databases, full text, and spe-
cialized content s even needed. Some have argued that it would be suffident to
have private providers for such services or to only offer limited full-text service for
the public. As a counter-example, the French-speaking communities in Paris and
Montréal strongly advocate local efforts to offer digital libraries with the intention
to preserve their culture and language. According to the index of library services,
the digital libraries provided by the public librares of New York, Toronto, and
5an Francisco are the most advanced with regard to the diversity of supported
services, To offer e-bonks and e-journals has become somewhat of a standard
service in recent vears, which is why more than 70% of the digital libraries inves-
tigated offer them (see Figure 6.25). A feature of local digital librares supported
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WEIGHTED LIBRARY SERVICE INDEX
B SUM PHYSICALLIBRARY  © SUM DIGITAL LIBRARY

Vancouver
Mantréal
Chicago
San Francisco
Shanghai
Taronlo
Singapore
Vienna
Mew York
Shenzhen
Boslon
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Beijing
Paris
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Hong Kong
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Figure 6.26: Ranking of informational world cities’ public library service represented in
descending order according to tolal scores reached in digital and physical library service. Dala
source: Mainka, Hartmann, el al. [2013).
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by public libraries is the dedication to its role as a repository of open data, for
instance, to open the access to digitized local content.

Furthermore, access to databases and content does not automatically mean that
the population is able to use this service. Thus, many interviewed experts stressed
the need for information literacy and the library's role as mediator of information
literacy skills, But looking at the actual support of the public libraries investigated,
there is a noticeable lack of guides and instructions, with seminars and FAQs being
the least common instruction services, A better access to information would enhance
the library as a place not only for books in shelves but also for the community (BE
6). During the interviews, many ex perts emphasized this im portance of the physical
library asa place for the community: “The role of libraries is important for people to
meet, to get access to computer and web connection .., cultural activities in some
libraries, It"s more than just loan books. The city [government of Helsinki] tried to
close a library but the Finns protested” (HE 4). In Munich the public library is also
acknowledged as a cultural institution which meets the needs of the whole society
and not only those of young people who are using technology (MU 1). “Actually, one
of the interesting things that are happening in our Bbrary [in Vancouver] is a big
move to.. becoming a hub for the kind of the maker environment with 3D printers
and where people can experience things. [ think that's really the next...” (VA 4],

H7 Library as physical space

Space within the library is changing from being a big archive of printed material
towards increasingly functioning as a space for the community. Library buildings
support the community with open spaces for learning, woarking, and collabora-
tion. In addition, the presence of a public library enhances the economic vahie
of a city and may serve as local revitalizer of city space. Ultimately, public librar-
ies are considered as a soft location factor within the economy, but for sodety
they serve as basic infrastructure (Florida, 2003; Landry, 2008; Stock, 2011}, As
already discussed, space for face-to-face interaction is growing in importance in
an increasingly digitized world. In an informational world city, this need should
not only be served by private places like cafés or bars, but open public space
should also be offered by the city. So while information and books are increas-
ingly available through digital libraries, the physical library assumes a new role,
Whether the physical space of a library has adjusted its role in line with the needs
of the knowledge society of the twenty-first century will be investigated with the
help of the following hypothesis:

H7 Libraries are important in an informational world city as a physical place
for face-to-face communication and interaction.
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Public libraries are understood both as a public space and as a cultural insti-
tution. During the interviews not all interviewed experts were familiar with the
idea of a public library as meeting space. In total, 24 experts mentioned that vis-
itors ought to be quiet in the library, or that people just go there if they like to
lend a book (two experts). The SERVOUAL evaluation reveals that on average per
city many experts do not have a high expectation of public libraries serving as
physical space for face-to-face meetings (Figure 6.27). For instance, the average
expectation scores for Melboume, Hong Kong, Tokyo, and Shenzhen were three
or lower, In 23 cities the perception of the real use of the public library as col-
laborative space is lower than or at most as high as expected. For 17 cities the
quality value is negative, which indicates that libraries could improve their space
with regard to serve as a place for face-to-face meetings. Furthermore, the experts
stated during the interviews that in some cities the library as a physical place is
only important for a certain group of the population, for example only for chil-
dren and students (four experts), which is dictated by the opening hours largely
overlapping with the most common work hours (LA 1). For them, the library is
important as a space for working and learning (five experts). In China, the sit-
uation is a little different because “the bookstores are more important than the
libraries. People are using book shops like a library. They sit there and read the
books and spend the whole day there” (SHE 1). In Shenzhen, for instance, the
opening hours of the library also overlap with the common work hours, which

H7: LIBRARIES AS PHYSICAL SPACE
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Figure 6.27: Quantitative interview resulls according to SERVOQUAL (quality value = perception =
expeclalion]) for H7 (Libraries are importantin an informational world cily as a physical place
for face-to-face communication and interaction).
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makes bookstores automatically more attractive for the public. Libraries may
also serve as a place for social indusion (four experts). For instance, people that
do not have the access to technology and internet, but also people who do not
know how touse ICT, need the lbrary to access information (four experts). Thus,
libraries can be understood as a bridge between the digital and physical world.
Three experts argued that the physical library has lost its role as an information
provider, which is why all collections and data should be available online (six
experts). One expert also stated that *[Ifibraries will change to an office for librar-
ians who work for digitalization processes” (MI 1)

On the other hand, 44 experts mentioned explicitly that it is important for a
physical library to serve as space for face-to-face communication. It has always
plaved a role as an event location (4 experts) for book readings, readers clabs,
events for children, and much more. In addition, a library should offer space for
collaboration (eight experts), as some have started to do with maker spaces, which
offer 3D printers and other hands-on equipment. Libraries have become a com-
munity place (four experts) but there is still space for improvement (six experts).
However, as publicinstitutions they often have to struggle with fund ing. Ultimately,
a definition of the role of a physical library in the twenty-first century is needed
(four experts). And a total of 22 experts argued that there are other places than
the public libraries which offer space for face-to-face interaction. Therefore, in the
following, I am going to discuss the arguments and examples given for a physical
library's role by the experts interviewed. In addition, the results of an investigation
of spaces within the physical libraries of the 31 cities will be discussed.

The physical library’s role in the twenty-first century

The current state of the public library and its role as a physical place reveals major
differences throughout the world. Ininformational world cities, we can find librar-
ies that are used traditionally as learning and working space, but also as innova-
tive and creative centers that foster collaboration. As a public institution, public
libraries have an educational mission (MU 4), and are thus aimed at the whole
population. Traditional librares offer vast collections and quiet working spaces,
mostly used by people who are reading, doing research, or learning. In Beijing, for
example, very crowded city with high costs of living, the space within the Mational
Library of China is highly frequented. Even though the space within the library is
very crowded, users are working quietly (Figure 6.28, right picture). Other libraries
offer traditional working space and shelves with self-service materials as well as
space for meeting and collaboration. Figure 628 shows on the left the Stockholm
Stadshibliotek, which offers a mixed space for borrowing materials, working, using
PCs, asking a librarian and a staging events like talks or music perfformances.
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Figure 6.28: Physical space of public libraries. Lefl: Stockholm Stadsbibliotek, Right: National
Library of China in Beijing. Pholos: Agnes Mainka.

As mnich as [ am a hige fan of libearies and books, [ Lhink the standand model of the library
was never aboul a workspece, Librarians lell you Lo be quiel and stull like this, Not made
for brainstorming, not made [or collabomation. [I's a place made o come o research and
telax. Books are still critical for libraries. Libraries have a job to modernize and adapt to a
culture that wanls Lo be more collaborative and thal.. But | haven'l seen libracies really do
that a lob. They Lry 1o Gt the digilal stull inlo the old Famework of quiel research and kind
al things like thal. (B0 )

As stated above, the traditional library serves the needs of the whole population
and incudes people who otherwise would not have access to the information
provided:

The physical space of the Boston public library is a greal library and it's always played
arole as the place where the lower social classes and recent immigranits could educate
themselves and could come and leave the ghetllos and begin Lo see a dilferenl world.
The cultural experience of sitting with lots of other people and reading books is some-
thing that kids couldn't have silling at home in [ronl of their screen. Thal's still impor-
tant (B0 3)

Additionally, people who cannot afford their own internet access can make use
of the free Wi-Fi at the library or the technology offered by it (LO 4). Public
libraries serve as an information provider, and this can be done by physical
collections or through the access to PCs and Wi-Fi at all branches. For instance,
in Mew York, it is “a huge effort in the city to take those areas where people
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don't have access to digital content and give them access to [it]” (NY 2). In
LA, “Wi-Fi is available even [when] the library is closed e.g. Sundays™ (LA 3).
Even after opening hours people sit outside of the library building, using the
still-available Wi-Fi (LA 3).

Selfeducation and life-long learning are two aspects of a library that make
them as important as they are for the knowledge society (Stock, 2011). One expert
from Sdo Paulo (SP 4) stated that education is the key for ibraries to become more
attractive:

[ think we lack good basic education, lundamental [or kids. Thisis something that's lacking
here, 50 thal's whie., only cerlain degree... go o the lbraries, .. thealers, ... [and] movies,
These are expensive Lhings here in Brazil and books also are very expensive . And people
usually don't have the habil to read ... They have a habitof walching TV... but that"sil ... No,
it's something that has o be pul more efort. (SP 4)

In 530 Paulo and in throughout Brazil the government is planning to establish a
library next to each school which should support as many books as the school
teaches children (SP 1). At this stage, this is merely a plan and the future will
show if this comes true, but for children and the ordinary population, such insti-
tutions are important (SP 1). Books and reading are important for education, as,
in general, the population in Brazil does not have the habit to go to the library to
meet someone (SP 2), preferring to go to the shopping mall.

The issue that has arisen today in many cities is that a lot of people can work
quietly from any place they like to. They do not have to go to the lbrary building,.
This may cause many buildings to not be visited very frequently by the citizens. In
cities where living space isvery expensive, the library can offer space for students
to study and work (PA 5). However, most libraries in high-cost Paris, for instance,
remain largely empty. It seems as nobody is aware of their existence, with the
exception of the Bibliothégue Sainte-Geneviéve, which is more a kind of a meeting
place and attracts a lot of people (PA 5). To fill the physical library with life, the
space will have to be used in other manners. One expert from Boston (BO 3)
reported that he is giving his classes at the library: “We used the library as place
for dassroom because nobody was using the library for studyving or meetings.”

In contrast, in other cities, the number of people using the physical library
is very high:

[ don't know how many people have registered in a library. [ is like a club. In shorl, il
i5 the biggest club in the dty aller the football Barcelona, Almost every one of us goes
there, Libraries are always [ull in Barcelona. Libraries also play a big wle for integra-
tion., People that came om [omeign countries, One of the Grst points of conlact are the
libraries, They make relabons. Maybe they [ind internel poinis. [tis also easy to follow
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programs like language [education]... [s maybe one of the vehicles 1o make that model of
neighborhoods... [ think that everyone knows where the public library is... [ think we have
a good experience. (BA6)

In Morth America, public libraries also support immigrants with language skills
or help citizens with writing job applications, as several experts stated. Their role
as a sole information provider is therefore extended with further public services.
Additional services are, for instance, lectures and seminars for illiterate and
non-information literate persons. In addition, “libraries are one of the bridges
between the digital and physical city” (BA 1). Information and content, not only
in the case of scientific information, need to be discussed and shared with other
people (BA 1). Hence, public and other libraries are important places for knowl-
edge exchange. In Frankfurt and in Munich the libraries have programs that
inform the citizens, for instance, about social and political developments (MU 4,
FE 2). Furthermore, libraries can serve as a hub for information and news: “The
library in Beverly Hills is a gathering place. Hurricane Katrina in New Orleans,
they found out that the librares were the places where people went to get the
information. Mean when vou really get all the support systems the library was the
center place to go” (LA 1).

As in many other cities, in Berlin the government plans to cut the budget for
physical library spaces. In San Francisco (SF 1) one expert reported that people
“freak out” whenever any branch is going to be cosed. “They get very upset.
They really want their little local spot to meet people and talk about things. And
they don't just freak out. They give money. And we have one library for every
two miles” (SF 1). The library is for the public and therefore the San Francisco
library is working closely with their customers: “We are curmrently in the process...
We revisit our open hours depends on what the public wants from us. We would
change our hours in respond to that and we are expanding our hours in many
locations and responds to public feedback. They want us open more™ (SF 1)

It is important to define the role of the physical library and, in addition, to
communicate this role to society (BE 6). Today, in Berlin the public libraries are
used as meeting space only by the eldery population, who read their newspaper
and meet others of their age (BE 9). In Vienna, most of the public library branches
are very small. In the past, they used to be established as part of almost every
social housing project (VI 2). Nevertheless, the central library is larger and the
chief librarian, Markus Feigl, has started to redefine the role of this library into
a community place, one not only for the eldery. His vision was to reduce the
number of printed material hosted in shelves in the library to offer more space
for the people to meet and to exchange knowledge (VI 2). This is a shift from the
traditional library towards a modern interpretation of a library's physical role,
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But this needs to be communicated carefully. He stated that the media reported
on his idea as if he wanted to throw away the books and even compared his devel-
opment plans with Mazi book burnings. This is because “books are also a cul-
tural good and you cannot implement your vision of a community space library
that offers more space for people than for books immediately. This hurts a lot of
people who feel very much attached to books and they will protest against this
development” (VI 2, own translation).

In other cities, the library space has already been redesigned for different kinds
of activities and users. In Helsinki, for instance, there is a library in the neighbor-
hood Espoo which offers many games for young people and which is a noisy com-
munity place, but also still offers space for quiet learning. As the library is open
until 10 pam., the library is not only available for students and children (HE 1). The
university libraries, for instance in Berlin, are used by students to getin touch with
other students and to flirt, foremost (BE 3, BE 7). To make the library space more
attractive for the public in the Eastern part of London they have been renamed
“IDEA STORE." 5till, “libraries are not a natural place to go, not the first place to
meet” (LO 3). In Barcelona, public librardes are “spaces to do performance and
other activities in parallel and ... offering cultural activities™ (BA 6). One expert from
Chicago (CH Z) stated that library space “is not just face-to-face communication, [
think its face-to-face collaboration. They offer the most important public space in
the city, more important than parks, more important than the public way outside.”

Libraries have started to implement “*hands on”™ seminars and projects for their
users: “[In Chicago]we nin classes there, we do arts programming there, we actually
have startups that are getting free office space in our libraries and then they have
to give back to the library. Bun seminars and things like that. That's a great setup
actually. Free rent plus these really talented individuals have to give something to
the community” (CH 2). The maker space is where these seminars are given at the
Chicago public library (Figure 6.29). The Toronto public library also has some busi-
ness development and incubation taking place in its halls (TOR 2). They also offer
a printing machine to allow the public to create own books (Figure 6.29). But the
questionis: Should this really be the role of a library? In Boston, for instance, these
kinds of activities are more related to locations near the universities in Cambridge:

We have some amazing libraries bul... you might see thal more in collee shops. You might
see this in Cambridge Innovative Center and its right next o MIT. And the whole build-
ing is full of startups, adventure capital fimms, litte research divisions of companies, and
it must have a hundeed conference rooms. The walls are painted with whiteboard paint.
There are klchens, and food, and colles and yvou can just go there and work and collaborale
and gel a room whenever vou need one. [1's producing that kind of enviconment. [I1's meally
fast interne | connection. The whole environment is sel up for that kind of digital economy
and collaboration and working together. And just like the innovation district al this side of
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Figure £.29: Maker spaces. Top both and right: Maker space al the Chicago Public library.
Photo: Carslen Brinker. Bollom lell bolh: Toronlo public library “Espresso Book Machine™
Photo: Agnes Mainka.

Boston is building those types of modern spaces thal the class of engineers, reseanchers,
creatives wanl. This kind ol buildings is whal they wanl instead of Lbraries, (BO 2)

There are much more examples of the physical use of public libraries other than
being a quiet reading and leaming space as this development is not only recog-
nized in public libraries, but also in university libraries like the Mc Gill medicine
library, as one interviewee from Montréal states (MO3), saving there is now more
space for the students than for the books, Accordingly, one expert reported how
their physical public Ebrary in Vancouver (VA 5) has been used recently:

We do have follks that come here and engage in connecting leaming opporunities. They are
here [or the space. They are here [or the quiel. They use their laptop. We do have a project
an the goal, We will be crealing an “inspiration lab™ or digital *media lab.” That will also be
Nexible o allow for dilferent types of entrepreneurial actvity within the creative sector, For
example, il there is alocal resident with an idea and wanl to pitch it o someone remotely then
wee will have (he room. We do have meeling rooms thal people can use [or dillerenl bypes of
activity. | think increasingly people ame seeing the library asnol just aspace. More people ane
mecognizing the potential of the library as public space for beyvond study and beyond kind of
mecrealional uses, There is more polential for different bypes of things like entrepreneurial.

Physical library service

As the discussion above reflects, there are many ways how the physical space
of a lbrary can be used. Mainka, Hattmann, et al. (2013) have investigated
the spaces and services offered at physical public libraries of the 31 informa-
tional world cities. The indicator catalog of the physical library is presented
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in Table 6.7 In the following I will concentrate on the available spaces in the
various libraries (learning, meeting, working, and children's spaces). As dis-
cussed by several experts, physical libraries play a crucial role as mediator
between the digital and physical world. Therefore, the aspects of Wi-Fi availa-
bility and seminars on information literacy will be presented in addition.

Table &.7: Indicalors of the physical library. Source: Mainka, Hartmann, el al. (2013).

Group Indicatar

Spaces learning spaces
meeling spaces
working spaces
children's spaces

use of technology RFID
interlibrary loans [borrow anywhere and relum anywhers)
Wi-Fi

architectural landmark architectural landmark

the attraction of spaces  drinks | food
Lhe altraction of spaces

information literacy seminars on information literacy

In Figure 6,30 the different kinds of spaces that are offered in the public librar-
ies of the 31 investigated cities are represented. However, only the central public
library or the biggest library near the city center was used as a reference of this
investigation. According to the findings, the most common spaces available are

SPACES IN PHYSICAL LIBRARIES
children's spaces |
working spaces |
meeling spaces |

learning spaces |

e 205 40% 605 B0 100%

% of libraries offer a kind of space n = 31cities

Figure &.30: Spaces in physical libraries of 31 informationalworld cities. Dala source: Mainka,
Hartmann, el al. (2013).




6.1 Infrasiructures = 185

for children. Except for the Shanghai Library, which is a public library joined with
the Institute of Scientific and Technical Information Shanghai, which offers addi-
tional special industry information research, all public libraries offer children's
spaces, Less common are working spaces that offer the opportunity to collaborate
with others,

It should be noted that there are several other kinds of spaces in libraries
not investigated here. For instance, the public library of Amsterdam also offers
a theater, a video screening room, a music space, small single leaming spaces,
conference rooms, and a live radio broadcasting space (see Figure 6.31 for some
examples). Spaces that are open for people who want to create something are ge-
nerally called “maker space” or *innovation lab.” As in the previously discussed
examples of Chicago and Toronto, most common are 3D printers, but a book prin-
ting machine, media digitization systems, and other hands-on equipment and
software like digital design are examples of how people can become an active
creator in a library, At the San Francisco public library, for instance, it is planned
to build a youth space that will include a recording studio (SF 1). Out of the 31
public libraries, 4006 are already offering some kind of maker space (Born, 2015).

Figure £.31: Spaces in the Amslerdam public library. Pholos: Agnes Mainka.

In addition, libraries play a crucial role as mediator between the digital and the
physical world. Offering Wi-Fi at library buildings enhances the connectivity to
information for all of society. Additionally, information literacy courses for people
whoare not familiar with technology and information retrieval are needed. Accord-
ing to the results of the study, 90% of the investigated public libraries offer a Wi-Fi
connection. Some are free and others are for registered users only, but only in very
few cases the users had to pay for Wi-Fi access, Seminars on information literacy
are a little less common, but far from rare: In total, 71% of the libraries offer infor-
mation literacy seminars. However, one librarian from the Toronto public library
(TOR &) reported that not everyone is availing themselves of such courses, instead
simply asking other library patrons, giving and receiving help from another.
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Libraries do not only act as a sodal inchusion space. The buildings and the
spaces are in many cases explicitly designed to attract the citizens. In previous
studies, it already has been discussed that libraries are important “place makers”
(Skot-Hansen et al., 2013}, with an attractive ibrary able to enrich a neighbor-
hood. The public library of Vienna is one example that tries to do that. As the
chief librarian (VI 2} reported, the new building is situated next to “red light”
establishments, which attract the attention of the police very often. Nevertheless,
the library is frequently used by the public, the building being directly connected
to the public transportation network. One negative aspect of the architecture is,
however, the entrance, which is not on the bottom level and therefore makes it
inaccessible for people in wheelchairs if the elevator is broken. Nevertheless, in
most cases (91%) central public librares in informational world cities are attrac-
tive spaces that could be acknowledged as “place makers” (Mainka, Hartmann, et
al., 2013). Some examples are presented in Figure 6.32,

Figure&.32: Public libraries as *place makers.” Top lefl to right: Amsterdam Openbare, Van-
couver Public Library, Stockholm Stadshibliotek. Bottom lefl to right: 580 Paulo Public Library,
Paris Public Library, New York Public Library. Pholos: Carsten Brinker (530 Paulo, New York),
Agnes Mainka [others).

According to the weighted index of public librares in informational world cities,
the libraries in Montréal, Chicago, and 530 Paulo are ranked at the top when
looking purely at the physical library service (Figure 6.26). However, most libraries
perform very well in this ranking, offering a variety of services within the physical
and the digital space. The only exception is Dubai. In 2012 the old town library
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was more of a newspaper reading room for immigrants instead of being used by
the whole public (Figure 6.33). And the digital library was not available online,
except for a short description of the library in English. According to the informa-
tion on the governmental website of Dubai, the website (www.dubaiculture. gov.
aelhas been updated, but no additional features, e.g. access to the digital library,
are available (as of December 2, 2016}, Most of the library's activities and pro-
grams are intended forchildren and, in addition, a traditional library service with
books in shelves and quiet reading areas has been established. Hence, Dubai,
like other cities in the Gulf area, has undergone a vast transformation in the last
years, with many foreign investors and cultural influences arriving in the city
(Kosior et al., 2015). It will be interesting to follow Dubai's transformation due to
its increasing number of immigrants and investors from foreign countries.

Figure 6£.33: Dubal physical public library.
Photo: Agnes Mainka

Conclusion: Physical libraries are s paces for face-to-face communication

In summary, libraries have made a transitionin the recent yvears to meet the needs
of the knowledge society in the twenty-first century. An increasing access toonline
resources is being offered by the digital library, whereas space for the public is
growing in importance in the physical library. There s a trend of reusing the
traditional library space in diverse manners. Of course, space for quiet working
is still offered, but other needs are also being met. Thus, the library is a space
for the public to get access to information and to technology. Examples are the
Wi-Fi access and information literacy seminars in public libraries, both of which
offer access to information for those who would otherwise not be able to afford
it. Public libraries are also mediators between the physical and digital werld: Itis
not anly in seminars that people can learn how to use information enline but also
just by being in the library, with patrons also helping each other, as stated by one
librardan from the Toronto public Bbrary (TOR 4).
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That public libraries could serve as public space for face-to-face interaction
is not a universal interpretation by all interviewed experts. Hence, a lot of cow-
orking spaces and incubators have opened their doors in recent years at which
this use of space is more likely to happen (BO 2}, However, coworking spaces
are not public spaces. Entrepreneurship and startups are very common in cities
of the knowledge society, and public libraries can build a bridge between this
community and the public, as in the case of the Chicago public library. Here,
entrepreneurs receive free office space for their startup businesses, but have to
give something back to the community in return, for instance by giving seminars
on how to design objects for 3D prnting (CH 2). As public institutions, librares
assume an educational role and should offer the amenities for life-long leaming,
Seminars that are run by smart individuals out of the community enable such
new opportunities: The library space is used in a new manner, individuals who
like to share their knowledge geta platform to do that, and finally, the library can
eive something back to those individuals. For instance, in the case of the public
library of Chicago, a win-win-win situation evolved — for the library, which gets
filled with life, the public, which get access to sophisticated seminars, and for
individuals, who receive free office space for their startup.

Repurposing the public library as open public space for interaction and col-
laboration needs to be implemented with caution and should not be established
in a top-down development. There is a need to communicate the vision carefully
and to avoid creating the impression that the library is going to be closed or will
not be able to serve the information needs of the public. Depending on the com-
munity, these needs can differ and therefore a library should not only open the
space, it should foremost open adialogue between the community and the library
and identify what the citizens want. This has happened, for instance, during the
development phase of the new public library in Helsinki, which will open its
doors in 2018, This building is going to be a “place maker”, and with its special
architectural design it will fill the new build neighborhood (next to the central
station) with life. In most cases, the public library's architecture is a place maker
in an informational world city (Mainka, Hartmann, et al., 2013).

In summary, for most of the hypotheses investigated so far (H1-H7), San Fran-
cisco has ranked highly. The city is, of course, a very interesting phenomenon
which evolved around ICT innovation. The San Francisco Bay Area is home to the
elite university of Stanford, has a high density of ICTrelated corporations, and a
thriving entrepreneurship landscape. Furthermore, through the public private
partnership of San Francisco and Google, the city is offering free public Wi-Fi
access. The public library is also very well-developed, as demonstrated by the 4th
rankinthe comparison between the 31 informational world cities, Special attention
has been given in nearly all discussed hypotheses to the increasing importance of
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entreprenetirs and tech startups. In the following chapters, [ will now turn towards
the political will and cityness and their impact on informational world cities.

6.2 Political will

The development of a city can be influenced by varous and diverse factors. In this
chapter, the political willingness of a city to become an informational world city
will be investigated. In addition, the growing digitization of governmental services
will be discussed, particularly whether the investigated cities are characterized by
e-government, e-participation, and e-democracy. With this digitization process,
increased attention is being paid to the availability of open data and a free flow of
information. The political will and its transformation based on an enhanced ICT infra-
structure for the 31 cities will be investigated with regard to the following hypotheses:

H& Political willingness is important to establish an informational world city,
especially with regard to knowledge economy activities.

H9 An informational world city is characterized by e-govemnance (inclusive
e-government, e-participation, e-democracy).

H10 A free flow of all kinds of information (induding mass media information)}
is an important chamacteristic of an informational world city.

H&8 Political willingness

The political willingness ofa city or region is most visible through agendas or master
plans that define the goals of the future development, even though it can only be
investigated in retrospect whether they have been accomplished. According to Yig-
itcanlar (2010), cities that have the willingness to become a knowledge, smart, or
informational city focus, for instance, on financial suppert and strong investments,
onagencies to promote knowledge-based urban development, on an international,
multicultural city character, metropolitan Web portals, vahie creation for citizens,
creation of urban innovative engines, assurance of knowledge society rights, low-
cost access to advanced communication networks, research excellence, and robust
public ibrary networks. As there are very different examples of successful cities,
e.g. New York, which has grown historically and was mostly driven by its economic
development, or Singapore, which has been led by a strong national vision, it is
open to debate which role the government plays in recent knowledge-based urban
developments, Thus, the following hypothesis will be discussed:
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H8 Political willingness is important to establish an informational world city,
especially with regard to knowledge economy activities.

Among to the interviewed experts, 46 explicitly mentioned that the political will-
ingness is very important to establish an informational world city. Eight experts
stated that this development is only possible with a strong political willingness.
“Ifyoudo it without political willingness vou will lose. You want to have support”
(CH 2). Another six experts consider the political willingness at least helpful.
Following the SERVOUAL evaluation (Figure 6.34), the experts from Shanghai,
Hong Kong, Chicago, Boston, Shenzhen, Toronto, Amsterdam, and Stockholm
have a higher perception of the political willingness than they would expect.
This assumes that inthe cities in which the expectation is high, the governmental
influence to become an informational world city is acknowledged as positive. In
Shanghai and Hong Kong the average expectation is less than 3, which implies
that the government had not been much invelved in the development towards
an informational world city. In New York, Vienna, and Singapore the perception
of the political willingness is high. It is scored 6 and above, In these cities, the
quality value is zero. Thus, the experts agree that a strong political will can estab-
lish a successful informational city.

The perception of the importance of political willingness depends on the con-
fidence in the political system (eight experts). Thus, *if you are measuring the

H&: POLITICAL WILLINGNESS
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words of the politicians then of course [it is important], but when you measure the
action then not™ (BA 3). ¥[Plolitics can either help or hurt. But it is not necessary.
Alot, in terms of being an informational city, goes back to the industry and what
industry is doing. The govemnment can really help that process or could really
hurt that process” (TO 1), Accordingly, six experts mentioned that the political
willingness is not important at all and that the development towards an informa-
tional world city is caused by the economy (eight experts). *The willingness alone
will not bring innovation. There are always people out of the society that bring the
innovation. E.g. in the San Francisco Bay Area, Google and Apple have not been
planned by the government” (FR 4). On this view, the development of the knowl-
edge society is a natural evolution (BA 8), as many things happen without politi-
cal intervention. Forexample, the Web 2.0 s not an invention of any municipality.
It came from the economic market and grew into its own system in which people
meet to participate (VI1). To empower the economic market, the government may
introduce tax incentives for companies of the knowledge economy to enhance the
city's attractiveness to them (three experts). In total, the average quality value
according to the importance of political willingness for 18 cities is negative, This
implies that in most cities the political willingness could be stronger. For Van-
couver and Tokyo, the expectation and perception are very low compared to the
other cities. This implies that the interviewed experts do not agree that political
willingness would be important, as it currently is not in their city.

Summing up the interviews, money and funding are the keys for political power
andimpact [ 14 experts ). The government is foremost responsible for the implemen-
tation of the needed infrastructures and spending on public welfare (three experts).
As education is fundamental to become an informational world city, adequate
funding of education and universities must be ensured (ten experts). Additionally,
itis of advantage if the city is open to highly edicated people, open to smart city ini-
tiatives, and also open to citizen participation. Finally, open government initiatives
like open public data also increase the openness and transparency (five experts). In
the following [ will discuss the arguments given by the interviewees in more detail
by discussing the political impact, funding possibilities, infrastructure issues, and
finally the evalution of bottom-up and top-down developments.

Political im pact

In identifying the political willingness of a city it is not easy to define whose will-
ingness is of importance, since the political willingness of a city can be different
from the willingness of the region. For instance, “[tlhe Chicago region is heavy
fragmented. So we have 300 units of different local governments in the Chicago
metropolitan area. But the connection or the willingness to plan together, work
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together regionally, to create a vision, the prudential regulation signal is poor”
(CH 1). In contrast, one expert from Helsinki (HE 3) stated that the political will-
ingness is not only on the city level, but that the whole region is on the way to
establishing itself as an informational world city/region. Determination by the
region or nation can be an advantage, but also a disadvantage, as one expert
from Paris (PA 6) emphasized that the dity govemment has no power. In Paris,
the development of the knowledge landscape is governed by the ministry of the
whaole region and not by the city’s mayor. Further, “the advantage of London is
that it is the central city of UK and government is centralized here. NMevertheless,
the development and grow of London is not able to be controlled by politics. They
can give incentives into the right direction” (LO 1),

Sometimes, the political will is focused solely on one topic, as in the example
of Vancouver:

The political will is mainly [ocused on ‘the greenest city,” and all that sorl of thing, We did
have a digi lal strategy commitlee... butithasn't really had much impactand [ think... they're
Lo focused on [the greenest cily] o give pooper allenbon Lo the knowledge economy, digilal
creative cily, informational city stull, They have pul some eforl into il bul nol nearly as
much a5 they mould have, (VA §)

In Mew York, the city has made a vast step forward due to its mayor Bloomb-
erg, who introduced an information sharing system called 311 and open data
(NY 2). Cities in the US depend largely on their mayors and their work. Boston
has alsohad a powerful development that is generally attributed to the mayor's
willingness:

We have an incredibly understanding mayor, who pushes hard on this font. He weally
wan s thisinnovalion. The innovalion disteiclis real ly his elforl.. He isnol digilally lilerate
himsell, He just understands how impartant ilisand really pushes and supporls this.. Heis
a really good leader and you gol o have that, [tdoesn't happen without thal. (BO1)

We have buildings [or the digital innovation economy. They starl having grants and things
like that Lo give companies some incenlives o be there, And that ook a strong political
will to make thal happen. This rural anslorm in thal area added jobs and technology ele.
[ think that stull can happen anyway il the infrastructore is there like al Boston Universily.
But the palitical stullcan encourage il that il grows, (B0 2)

This importance is also acknowledged in other cities. For instance, in Munich, a
panel has been established to work on labor market and economic development
to push the knowledge economy (MU 4). In Seoul, a similar body was renamed
to “ministry of knowledge” to represent the importance of knowledge within the
economy (SE 1).
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Funding
The political willingness is represented by its impact on the cty's development,
which is why funding and investment play a crucial role. Depending on the gov-
ernmental structure, funding comes from different units and is not necessarily
decided by the city itself (ME 2). “In Montréal, for instance, we have a spedal
situation. The region of Québec would like to become an own nation and due to
this, the government of Québec is investing a lot into the culture and other things
that should enhance the development towards a knowledge society” (MO 3, own
translation). In general, public spending decision have a large impact. In Los
Angeles, forinstance, a vote about the funding of the public library revealed that
67% of the population are “pro” libraries, Thus, the government had to keep in-
vesting in the library system due to the citizen's democratic dedsion.

Decisions on governmental level are commonly hierarchical. In Canada, for
instance, there is the federal, the provincial, and the city level.

The problem is thal the capacity of gel ling money is all at the federal level.., Sowhere | am going
on Lhat it's basically that political willingness ves, bul it has 1o come [rom maore than one level.
The cily wants o bemme a knowledge city il needs o be either very rich or to gel the help ol
the federal government or the provincal government. We have got Ubisolt which is the French
game crealor company. They are benelil ing Fom dqiiile alol ol subsidies fom the government...
they don't have Lo pay laxes and some stull, So we do see thal there is a political willingness 1o
creale acily like that by having companies in the Geld of inflormation in general. (MO 2)

Incentives seem to be a common procedure to attract companies of the knowl-
edge or information economy. San Francisco, for instance, is home to the Twitter
company headquarters, According to one expert (SF 2}, they have to pay fewer
taxes and in return they stay in the city and hire local people. One expert from
Shenzhen is arguing that “the political willingness is about finance. Every single
district is fighting against each other to attract companiesto come to their district”
(SHE 1}. Hence, China has introduced “Special Economic Zones" (SEZ) in order to
attract national and foreign companies, and laws and regulations like “Private
Property Rights Protection,” tax incentives, and a land use policy have been imple-
mented (Wang, 2013). Among other citiesin China, Shanghai and Hong Kong have
set up such SEZs as well. The UAE have adopted a similar procedure and opened
“Free Economic Zones™ to attract foreign investments, e.g. at Dubai Airport Free
Zone, Dubai Media City, Dubai Internet City, etc. (UAE Embassy in Ottawa, 2016).

Infrastructure
A city that is only driven by market regulations is not sodal (Robinson, 2016).
Cost of living, housing, and rents for offices are a problem which may or may not




194 = & Casestodyinvestigation of 31 informationalworld cities

be the result of governmental policy decisions (BO 3). For instance, to offset the
high costs of living in Helsinki, much funding is needed for students to access
education. Mevertheless, “the Finnish people are very proud of their very good
educated children” (HE 1). One interviewee from Vancouver (VA 1) emphasized
that the governmental development is acknowledged as very slow.

For inslance, they have made a good job 20 or 15 years ago to implement the needed ICT infra-
slriciine, Bul 5 years ago they lalked aboiil o open piiblic Wi-Fi spols bil in the end they did
nol Il was oo expensive [or the city. Thus, the big lelecommunication provider implements
the Wi Fi hotspaols and you are just able to use ilifyou have acontrad fom this provider, (VA 1)

In such cases, the infrastructure exists, but is only accessible for those who are
able to pay for it.

S0 the queslion is rather more basic and Lhat is how do you even have enomigh money Lo Lake
care of the infrastructures and services Lhal are in place, Fire, oads, schools, police, waler
ele So nolalone information technology in addition o thatl... Sopeople whocan pay for the
service will gelil. Bul il's nol a publicservice beuse we don'l have any money [or that kind
ol things amymare... | For instance, | LA is aworking class cily.. Sol just came back from Palo
Allo, Silicon Valley, and the contrast in wealth is huge. Thereis a really rich white influent
area, LA s nol. And a lolol services are provided by privale companies. (LA 3)

The key to such wealth might be education as stated by several experts. For
instance, “Hong Kong was amanufacturing city before and now it is international
and teaching in English" (HK 3). The universities, as places where smart people
are educated, are very important (MO 1}, e.g. Silicon Valley did not evolve due to
any particular political willingness, but rather duoe to the Berkeley and Stanford
universities. In Boston, the universities and knowledge people helped to estab-
lish the knowledge and ICT industry, as well (BO 2). Thus, universities, science
parks, and research institutes are important to become a knowledge society and
to attract them reflects a city's willingness (MU 1, MU 3).

That education is important has been acknowledged, but the problem of an
adequate funding still looms large, in particular in S&0 Paulo:

Education is acknowledged as the major problem in Sao Paulo and in the whaole of Brazil.
In recent years, the educational sector has made big effors. Thus, we have enhanced the
alphabelizalion rate, lhe access louniversilies and so on. Educalion will be the most impor-
lanl topic in the futuee as well. The future will show il their elforls will help o mansge Chis
problem. (SP 2, own translation)

“What is missing is to identify how this university knowledge can be transformed
into economic goods and development” (SP 5). However, according to another
expert the politicians in 530 Paulo do not have the long-term view to resolve the
big problems (SP 4).
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As previously mentioned, the municipality or the city’s mayor does not
always have the power to significantly impact the development. In Vancouver,
for instance, the universities are under the control of the federal government and
not of the city (VA 1). What can be supported by local political willingness is,
for instance, attracting further research institutions to the city (FR 3). In Frank-
furt, for example, a research hubis going to be established as the world's biggest
research and development center in the field of logistics and mobility. However,
there is a difference in the finance model of scientific activities. In Germany, com-
pared to Switzerland or the US, a tremendous amount is financed by the govern-
ment and only a small amount by private organizations and companies (MU 1),
To keep the position of Munich as a hub for scientific activity in the future, a more
diverse model in financing should be pursued (MU 1), London, in particular, has
the advantage of a very high concentration of banks and finance firms (LO 2},
but according to another expert from London (LO 6), there is still a need for more
funding, e.g. of projects on knowledge exchange.

Top-down or bottem-up?
In some cases, a development has happened without any political incentives. In
Berlin, for instance, many things were able to happen not because the politicians
have takenspecific measures to encourage development, but rather because they
did not do anything against it — the startup scene in Berlin, for example, was a
bottom-up evolution (BA 1), even though startups are acknowledged as job cre-
ators that need to be supported. According to one expert from Berlin (BA 1), the
problem in Germany is that entrepreneurs are frequently working with venture
capital, thus making no profit and not having to pay taxes. When these startups
end up becoming profitable, they are sold to foreign investors, e.g. from the US
or are transformed into a public imited company. In consequence, they do not
give anything back to society. However, in some cases by ignoring certain cir-
cumstances, the government can help a development to flourish. In Shenzhen,
for example, there is a high amount of forgery- and hacking-based industry with
which the govemment does not want to be associated with (SHE 2). Nevertheless,
this industry is a fast and easy venture for entrepreneurs that like to experiment
and build prototypes. And this is what has made Shenzhen to a *Silicon Valley of
Hardware" and attracts many entrepreneurs (WIRED, 2016).

In contrast, there are also initiatives by governments to push entrepreneur-
ship and citizen's engagement (top-down).

It is interesting because the mayor's ol fcers do strange initiatives... They having these ‘the
enlrepreneur esiden s project’. They having this teams of Dwo or three entle preneurs who
wark 1o salve city problems that are mainly data and infrastruciure related and that kind
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ol initiative. They hoping that by sponsoring that throuwgh the mavor's office that they ame
going o be seen... They are going Lo cily depadments like us [the public library ... and say:
What are your big problems? Where are the places wheme you have (roubles meeting the
demand of your clients? And then will rying a respond [or it like making apps for you or
doing dala analysis, [SF 2)

In Barcelona, this kind of engagement s encouraged: “We have a lot of activities
which are done by thelocal government to engage citizens. A lot of things. Special
programs for entrepreneurs like incubators for those people. We have the compact
city model. Which means to mix industry and citizens at one cluster” (BA 1).

One expert also said that they “need civil engagement to make the political
willingness arrive” (MO 6). To have citizen participation is an important aspect in
enhancing the city's development. In line with this, another expert from Barce-
lona (BA 8) stated that many projects are driven by democratic processes: “This
city has... to make a lot of steps to amrive at decisions with the dvil society in
urbanism, in mobility and in all the projects” (BA 8). In Barcelona, a protocol has
been introduced that specifies that each of the ten districts must inchude citizen
participation in development projects for the city and then find a commeon deci-
sion for the whole city. “It's not an easy way to find a solution. [ think we can
improve the process but it is a good way"™ (BA 8).

Nevertheless, in the twenty-first century it is important to have a digital strat-
egy for the city government and for all institutions, induding the public library
(VA 1). All the plans need to be made transparent to locals, Hence, for instance, in
Vancouver, those documents are available to the public online (VA 3). While local
benefits, public engagement, and the protection of civil and social rights should
be the goals within this political willingness, “[tlhe vast majority of investments
in it are being made simply in the interests of profitable retums. Our political
leaders are not shaping the markets in which those investments are made, or
influencing public sector procurement practices, in order to create broader social,
economic and environmental outcomes” (Robinson, 2016, para. 35). According to
Robinson (2016), the municipality is not the rdght entity to identify own ideas or
be creative. The creativity is already in society and develops in many small start-
ups. Political leaders need to invest in these existing ideas and transform them
into “top-down" developments to achieve real impact in their city. This can be
done by the government through bridging the institutional levels of the economy,
university, and community.

Conclusion: Political will
The discussion on the political willingness has reflected that there is no “right”
answer: [n some cases, the interviewed experts have not seen the necessity of
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political intervention. In London, forinstances, the interviewees are notconvinced
that politics will havea large impact on the knowledge economy (LO 1). However,
in far more cases, the experts agree that a political willingness is important or
at least helpful. Furthermore, the question arises whose political willingness is
of interest when it comes to a city's development towards becoming an informa-
tional world city, as it is often the case that different regulations and authori-
ties apply e.g. for the educational system and attracting of universities. From the
economic perspective, different approaches have been attempted to attract com-
panies, e.g. by the introduction of “Special Economic Zones™ or "Free Economic
Zones" in China and the UAE, or by tax incentives for companies like in Montréal
and San Francisco,

The most common argument mentioned by the experts interviewed is that
the political willingness in an informational world city should at least ensure an
advanced educational system. In addition, attracting universities and science
parks is acknowledged as a foundation for a further development. The best
example of a vast development within the knowledge economy built on this
is Silicon Valley, which has its roots at the Stanford University. The support of
advanced infrastructure, as for example citywide public Wi-Fi, is acknowledged
as a consumer pood that may be offered by private companies. Finally, the cities'
development has not only been driven by top-down initiatives from the govern-
ment. Citizens' engagement and entrepreneurs may come up with creative ideas
to solve urban problems. Accordingly, the government should push these devel
opments and enhance them through anadoption into *top-down” programs. One
example was given by San Francisco and its “entrepreneur residents project”,
which brings together startups and city institutions to identify and resolve prob-
lems through data analysis or creating new mobile app services.

There does not exist an index or measurement tool that could be used to
identify and compare political willingness on a global scale, which is why real-
world examples that can give a short insight on this complex problem have been
discussed in this subchapter. However, it is very hard to identify whose political
willingness determines the development of a city, and to which extent a mayor
or municipality is able to impact it. Attempt s to include the political willingness
as a measure within a framework of knowledge cities’ development have been
introduced, for instance, by Ergazakis, Ergazakis, Metaxiotis, and Charalabidis
(2009) or by the “Most Admired KEnowledge City Award” (MAKCI), which is based
on the knowledge-based urban development framework by Yigitcanlar, 0'Con-
nor, and Westerman (2008). Both approaches are not feasible for comparison
on a global scale, since not every city provides a master plan on how to become
a knowledge, informational, or smart city. Mevertheless, both approaches are
emphasizing best practice examples of knowledge cities and how political
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willingness impacts the development of those cities. For instance, Melbourne
has been investigated as a best practice example and was the winner of the
MAKCI Award in 2010, 2013, and 2016:

However there is good evidence fom the Melbourne experience that educaltion and R&D
inslitutions, three ter government and communities are altogether supporting the emer-
gence of Melbourne as a KC [knowledge city]. Global recognition of Melbourne as an
emerging KC and processes that have been established in Melbourne provide some use ful
insights for policy makers of other cilies in designing, developing or moving lowards a KC.
[Yigl lean lar el al., 2008)

H9 E-governance

Pelitical willingness in an informational world city is also represented in its
implementation of e-government services, e.g. “metropolitan Web portals” (Yig-
itcanlar, 2010). Enabled by an advanced ICT infrastructure, digitized services
may help to solve urban problems. They may also be used in diverse ways for
citizen-to-government, business-to-government, and even for government-to-
government interaction and transactions. With the 247 access to information
through the internet, a demand for such a service offered by the govemment
with regard to public information has emerged (United Nations, 2016). The
idea of e-govermment is not new, but the implementation of adequate services
is still a work in progress. Additionally, further possibilities have been opened
up the online availability, such as e-participation and the integration of diverse
stakeholders in decision-making processes to enhance e-democracy. Combining
online services, enhanced possibilities of participation, and the integration of
diverse stakeholders in the decision-making process is labeled as e-governance
(Harrison, Burke, Cook, Cresswell, & Hrdinovd, 2011). Of course, the maturity of
this development may differ due to various reasons. To identify the current state
and factors that hinder the development of e-governance, the experts were asked
for their opinion on the following hypothesis:

HY9 Aninformational world city is characterized by e-governance (incduding
e-povernment, e-participation, e-democracy).

Looking at the SERVOUAL evaluation, a negative guality value can be observed
for most cities (Figure 6.35). This indicates that, for the experts in these cities,
the perception of the city's own development is below the expected maturity in
an informational world city. Overall, experts from 25 cities have stated explic-
itly that they have e-government and in eight cities that they additionally have
e-participation. It is common to offer online information about the dty and the
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Figure £.35: Quanlitative interview resulls accord ing lo SERVOUAL (qualily value = perceplion —
expeclalion) for H9 [An informalional world city is characterized by e-governance (including
e-govemmenl, e-parlicipation, e-democracyl)

sovernment, but a platform that asks for citizen engagement is hard to find. In
contrast, nine experts report that there is neither e-particdipation nor e-democ-
racy in their respective city. At this stage, e-services cannot replace the traditional
system of voting. The enhanced ICT infrastructure should rather be used on top
of face-to-face discussion and personal participation (SP 5, MU 3). Ten experts
also do not see the necessity of e-govermance as a characteristic feature of an
informational world city: “You can have an informational city without e-govern-
ment. [t's another kind of. You don't need citizen participation when vou look at
some Asian cities” (BA 1). According to another expert, without e-governance *[y]
ou have characteristics of an informational city but e-governance is part of the
outcome of the complete package” (TOR 1)

According to previous research on governmental websites (Fietkiewicz,
Mainka, & Stock, 2016; Mainka, Fietkiewicz, Kosior, Pvka, & Stock, 2013), five
pillars of e-governance can be determined: (1) information dissemination, (2)
communication, (3} transaction, (4) interoperability (horizontal integration),
and (5) partidipation. Based on the fifth pillar, participation, the integration of
enhanced democracy can be established through a decision-making process that
includes all stakeholders (Harrison et al., 2011; Palvia & Sharma, 2007). Follow-
ing one expert from Munich (MU 1), e-services are a special need of people of the
creative class. The creative class is used to being independent and autonomous.
Thus, those people would like to have a voice in decision-making processes and
they want to have as many e-services as possible to save time. Sharing the power

i
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in collaborating projects in general is acknowledged as e-governance or open
sovernment (Harmrison et al., 2011). Accordingly, [ will discuss in the following
first the maturity of e-government and second the implementation of e-govemn-
ance on the city level.

It should also be noted that several experts reported an increasing demand
for opening governmental data to society as part of e-government. The availabil-
ity of open data on the city level is part of governmental transparency and will be
discussed in the subchapter H10 Free flow of information.

Maturity of e-government

As previously described, e-government and e-governance are not synonymous.
E-government describes the services that are available through ICT (Palvia
& Shamma, 2007), eg. websites, social media, mobile applications, while
e-govemnance refers to the collaboration aspect of managing the city. With the
help of ICT, participation and decision-making processes can result in an open
government (Hardson et al, 2011}, That diverse degrees of maturity exist is
visible, for instance, in the “United Mation E-Govemment Survey”™, which is
based on national data (United Nations, 2016) and investigated 193 nations
around the globe. In it, neary half of the nations are acknowledged as having
a very high (15%) or high level of e-government development (3496), with 350
having an average and 16% a low e-government development level. Most of the
informational world cities investigated here are located in nations belonging
to the very high development category. Exceptions are Shanghai, Beijing, and
Shenzhen in China, 530 Paulo in Brazil, and Kuala Lumpur in Malaysia, which
however still at least belong to the highly developed nations.

Mext to the ICT infrastructure (based on the “Telecommunication Infra-
structure Index"} and human capital (based on the “Human Capital Index"}, the
“E-Government Development Index” includes the scope and guality of online
services (United Nations, 2016). Accordingly, to investigate the maturity of e-gov-
ernment on the municipal level for the 31 informational world cities, previous
research has investigated the city platforms available online(Fietkiewicz et al.,
2016; Mainka, Fietkiewicz, et al., 2013), emploving a survey on the five pillars of
e-government as detailed in Table 6.8,

This five-pillar model is based on the five-stage theory of Hiller and Bélanger
(Hiller & Bélanger, 2001). As the e-services available online are not introduced
step by step, the terminology used changed from stages to individual pillars.
For instance, a municipality does not have to install online transaction services
before they can enable public participation. Both can happen individually and
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Table &.8: Five pillars of e-government based on Lhe five-stlage model according to Hiller
and Bélanger (2001).

5 PILLARS OF E-GOVERNMENT
D Informaltion Make information awailable online; Inform citizens through
mobile applications, for inslance aboul current news.

Communication Stlart adialogue belween the gowernmentand citizens (or

businesses) through ICT; Use social media channels o
e ®oe ’
T 13 reach Lhe citizens where Lhey are.

® 4 0

Transaclion Pay laxes or apply for licenses online, Citizens are able lo
make verified transactions with personal e-1Ds.

Interoperability  Share information across organizational/administ rative
boundaries.

Parlicipation Invalve citizens and other stakeholders in decision-making
processes,

oo B

independently. According to one interviewee (BE 1), the implementation of e-gov-
ernment services depends on the people working for the administration and their
willingness to use and introduce new services, In the following, the pillars will be
discussed according to the results identified for each city (Figure 6.36).

Pillar 1: Information To make governmental or city information available online
through municipal websites is the first pillar of e-governance. According to the
survey of Mainka, Fetkiewicz, et al. (2013), the municipal websites of New York,
Helsinki, Berin, Singapore, and Hong Kong offer most of the requested infor-
mation online. Thus, one can get for instance information about actual press
releases, information on health care or about politics. In addition, the availabil-
ity of that information can be investigated by the usability of the websites. To
provide access to the citizens accessibility standards are needed. According to
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E-GOVERNMENT MATURITY
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Figure 6.36: The maturily of municipal e-government for the 31 informational world cities. Data
source: Mainka, Fielkiewice, et al. (2013).
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the usability of the municipal websites Vienna, Seoul, Shanghai, Stockholm, and
Munich are the top rated municipalities.

During the interviews some experts started to explain what kind of online infor-
mation they think is of importance. For instance, information like FAQs (SY 1)} or
the availability of future governmental plans (ST 1) have been stated as impor-
tant. A further argument to offer online information is that the governmental
services could easily be translated into the most widespread languages instead
of training the staff to speak all of them (BE 1). This is also part of the survey
on the first pillar (information), which checks for the translation of the munici-
pal websites into the three most frequently spoken local languages and English.
The devil is often in the details: Hong Kong, for example, offers much informa-
tion online, but this should not be equated with e-governance, According to one
expert (HE 1}, the government in Hong Kong is decidedly not embracing digital
services: “Everything is print on paper. In China, in general, PDF documents and
e-mail correspondence does not count as an official record. You print out the
e-mail and stamp it so that it counts.” It is thus not dear for the public if the
available information can be relied upon. In contrast, other cities embrace social
media channels to spread current information to the public. For instance, Twitter
is used as an information channel for news in Tokyo, such as wamings for earth-
quakes or smog (TOK 4).

Even when a city is offering a great deal of diverse information, this does not
necessarily mean that the city is transparent (CH 1). To offer information online
and to offer open data are two different things. Hence, a municipality can offer
some data they like to see in the spotlight, and keep data which they would rather
not be scrutinized from the public. Open data is a more comprehensive philoso-
phy based on the public right of access to information and includes, for instance,
data on public spending. Cities that are located in nations or regions that have
established freedom of information laws are per se acknowledged as more trans-
parent (Corréa, Corréa, & da Silva, 2014). According to Relly and Sabharwal
(2009), the first nations to introduce laws on transparency were the Scandinavian
nations: Sweden in 1766, Finland in 1951, and Denmark in 1964, with the United
States following suit in 1966. These nations are the forerunners on the path to
truly open government. However, freedom of information laws do not equal open
povernment per se (World Justice Project, 2015).

Today, many cities, regions, and nations have introduced open data portals
that offer free access to a varety of open urban government data (Mainka,
Hartmann, Meschede, & Stock, 2015b). These data concem local issues in a
machine-readable format and can therefore be reused, for instance in data visu-
alizations or mobile applications, In combination with real-time data, such infor-
mation turns into valiable gadgetsin citizens' everyday lives (Mainka, Hartmann,
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Meschede, et al., 2015a): “We have Apps like the parking App which informs me
if Imeed a new park ticket or the bus app which informs me whether the bus is
working...” (SF 1). Finally, mobile applications make governmental and city-re-
lated information ubiquitously available.,

Pillar 2: Communifcation The second pillar refers to two-way communication.
As the investigation of the 31 informational world cities revealed, it is in many
cases possible to make an appointment with the local administration online, or to
comrespond through email, and comments and feedback are welcome. The most
mature municipalities according to their two-way communication are Amster-
dam, Frankfurt, Vienna, Milan, Barcelona and Sio Paulo (Mainka, Fetkiewicz, et
al., 2013). According to one interviewee from Helsinki (HE 1}, e-services are used
to communicate with city administration: “People working in city departments
are easily available through email or through their social media channels.”

In particular, communication within the field of e-government includes social
media in addition to phone calls, emails or other contact methods. Today, it is a
common practice for governmental agenciesto use Facebook, Twitter, or YouTube
as a communication channel (Mergel, 2013}, A further investigation on the social
media use of the 31 informational world city’s municipalities, identified that, on
average, general government accounts are run on 5.9 different channels (Mainka,
Hartmann, Stock, & Peters, 2015). General government accounts refer to social
media profiles that represent the official municipality or official city website. In
addition, further social media accounts are created for various agendes, institu-
tions, or politicians, As presented in Figure 6.37, Barcelona is the city with highest
number of different social media channels followed by Melbourne, Sydney,
Munich, and Boston. Boston, for instance, is represented on different channels
especially due to accounts that are created for governmental agencies, institu-
tions, and individual politicdans and not only by general government accounts.

The most commonly used platform is Twitter. In total, 24 out of the investi-
gated cities are using this platform. The Chinese counterpart, called Weibo, is
used by two cities, Hong Kong and Shenzhen. The second most frequently used
platform is YouTube, followed by Facebook. Accordingly, the most published
content by governmental accounts can be found on Twitter, which is due to
its simple and short posting possibilities. Berlin, for instance, posts about 500
tweets per month. The government of Seoul is tweeting nearly as often as Berlin
and additionally uses blogs as regular publishing method (40 posts per month).
Furthermore, it is very common to use photo broadcasting platforms like Flickr
and Instagram. Barcelona, for instance, posts roughly 70 pictures on Flickr and
30 on Instagram per month. The general idea in making use of social media plat-
forms is to reach citizens where they are. Among the investigated platforms, the
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Figure 6.37: Social media platforms used for govermnmmental purposes in informational world
cities. Dala source: Mainka, Hartmann, Stock, elal., (2015).
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maost followers have been reached at Facebook and Twitter/Weibo. Hong Kong
and Shenzhen have reached follower numbers of about 600,000 and 300,000,
respectively. Nevertheless, this is only 8.3% of the population in Hong Kong and
2.8% in Shenzhen.

Social media channels are only one of several communications possibilities
with the city or city department. For instance, in Boston, a citizen relationship
management (CRM) system called 311 has been introduced. This is a service
where people can call, walk in personally, or communicate through a mobile app.
This is a direct communication channel for the citizens: *“There is a pothole, there
is a streetlight out, my trash didn't get picked up, the sidewalks were broken,
those kinds of infrastructure issues [are managed through 311]" (BO 2). This has
changed citizen engagement substantially:

Like ten years ago the people don't think like ‘Oh, let's send a report while a streetlight is
broken o the streetlighl department’ and think they will Gx il [Today,] you make a phota,
mark the location and it goes right Lo public works, And when public works G it vou will
gela notifcation back, Ten years apo thal was nol possible, For people to have that kind of
interaction with government... becomes very impartant .. [ just go online o do this. [ think
it's really important 1o keep the governmenlin a conversation on innovaton, (B0 2)

Citizen relationship management systems are modelled after the customer rela-
tionship management systems (CRM) frequently used by companies to simplify
and centralize their customer engagement activities. Understanding citizens also
as customers is therefore one aspect of the changing philosophy towards an open
government that is giving the sodety a voice in city development.

Pillar 3: Transaction This pillar refers to all financial and non-financial transac-
tional e-government services. For instance, filling out a form online and wiring it
directly to the appropriate administration without printing, or payving taxes online.
According to the maturity evaluation of the 31 cities (Mainka, Fietkiewice, et al.,
2013}, Milan and Barcelona are the most mature cities with regard to transactional
e-services, whereas Kuala Lumpur and London are the least mature, “E-services are
something that the population today expects. That yvou can communicate online or
order postal voting ballots through an online form helps alot” (BE 1, owntranslation).

Many municipalities have introduced online identities to offer transactional
services, According to the interviewed experts, the population in Sweden and
South Korea can manage nearly all transactions online with the help of their per-
sonal online [D (ST 4, SE 2). In Singapore, the population is able to use e-goverm-
ment services with their “Singapore Personal Access” (SingPass) which offers the
services of about 60 agencies (56 5). Online IDs have already been introduced
in various countries to offer verified e-government services. Due to their digital
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identity cards, Denmark and the UK are highly ranked within the UN e-govern-
ment development ranking in 2016 (United Nations, 2016).

On the city level, further services and online transaction possibilities have
emerged through smartphone applications. A city that is offering many such
mobile services is Dubai. The governmental mohbile application can, for instance,
forward fines for speeding (DU 3). However, the application also integrates very
sensitive personal data. It is, for example, possible for husbands receive an infor-
mation alert in real-time if their wife is attempting to leave the country (DU 2).

Mobile applications can be combined with other city serviceslike paving for a
parking ticket or bus ticket. But whenever ICT is used for sensitive personal data
or payvment the service needs to be secure and trustworthy (Srivastava, Chandra, &
Theng, 2010). According to an investigation of mobile applications that are based
on open urban government data, only 17 apps out of 471 offer mobile payment
(Mainka, Hartmann, Meschede, et al., 2015a). Many of the investigated apps
covers topics like public transportation or traffic, but most are mainly designed to
deliver information in combination with geographical maps and GPS. In the US,
for instance, mobile payment applications are a growing market, but the accept-
ance is only rising slowly and mostly among the younger generations (Board OF
Governors of the Federal Reserve System, 2016).

Pillar 4: Interoperability The fourth pillar refers to information sharing across
governmental and non-governmental organizations. Organizations need to define
a common standard to work within a network (Gottschalk, 2009), but while the
technical process of data sharing seems to be a manageable issue, the integration
of standards for knowledge transfer on the semantic level is acknowledged as
difficult (Cullen, 2010). Integration of governmental agencies is also introduced
mostly in the backend, and not presented on governmental websites. Hence only
municipalities that publish their governmental goals, inchiding the use of ICT,
could be investigated. One example is Singapore, which is publishing and in-
forming their citizens on how they introduce ICT solutions on a municipal level
with the help of its city development plans. One important aspect in this was to
emphasize that the govemmental agencies are no silos. Instead, the action plan
has stressed the interagency collaboration (Ke & Wei, 2004).

On the investigated municipal websites, the interoperability has been inves-
tigated from the user perspective (Fietkiewicz et al., 2016). Websites that offer
special entry pages for various user groups or include standardized forms can be
summarized with the term “boundary objects.” Such documents make it possi-
ble to share asynchronous knowledge among diverse user groups, e.g. through
an introduction on how to use a document. However, municipal websites share
information to all citizens and can enhance the accessibility of this information
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through boundary documents. Among the investigated municipal websites,
only Tokyo's governmental websites offer a "how to use” guide, and 26 websites
offer separate entry pages for different stakeholders, e.g. business, citizens and
tourists. Mevertheless, this is only one method how the government can make
information better accessible for different user groups, but does not tell us any-
thing about the information sharing between the agencies within a munici pality.
According to one interviewee from Barcelona (BA 2), it is a big problem that dif-
ferent parts of the government do not work together very well. Instead, they often
have to fight one another, for instance, when applying for a higher budget.

One good example of interoperability is the citizen relationship management
system 311 in the US, This system has been introduced, for instance, in Boston and
Mew York to manage government-to-citizen interacton (Hartmann, Mainka, &
Stock, 2017). It is intended as an one-stop shop where citizens can access all govern-
mental (non-emergency) services they need. It is available through a mobile ap pli-
cation, the internet, via phone and in personal. Thus, 311 is able to be accessed by
all user groups. Additionally, through 311 a diversity of services is available via one
platform, requiring all governmental services to be connected to the network of 311,

Today, many online portals can be found that offer open governmental data
containing non-personal public information. These exist on the international
level, e.g. the Ewropean Union (data.europaeu), national level, eg. Germany
(govdata.de), as well as on a municipal level, e.g. Munich (opengov-muenchen.
de). The amount and quality of the data vary between these portals. In an inves-
tigation of the open data movement in Amsterdam, Barcelona, and Paris, for
instance, it was found that the cities offered between 130 (Paris) and 424 (Amster-
dam)datasets (Mainka, Hartmann, Meschede, et al., 2015b). The data is available
in different formats, e.g. non-machine-readable as images and PDF documents
and machine-readable as CSV, XML, or JSON. Generally, the data at those portals
is gathered from varous sources, mostly government agencies, and interop-
erability is needed to make them accessible within a common standard. In the
cases of Paris (opendata.paris fr} and Barcelona (opendata.bencat), both plat-
forms also host the data and therefore need to be able to integrate the diverse
sources, Amsterdam (amsterdamopendata nl), instead, is a meta-platform that is
linking to all city-related data sources and thus has no integration at one place.
Of course, for users or app developers it is easier to use one platform instead of
meta-platforms as in Amsterdam, which is why access should be offered at one
placewith one common standard.

Pillar 5: Participation The last pillar refers to e-participation and focuses on a
digitally enhanced democracy by including further stakeholders in decision-mak-
ing processes, Online participation can be realized, for example, through online
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surveys, political discussion forums or online voting (Fietkiewicz et al., 2016).
However, the involvement of non-govemmental individuals in discussions on
future city planshas so far been introduced, for the most part, only in case studies
and not become a standardized practice vet (Susha & Grénluind, 2012). E-partici-
pation faces a number of new challenges (Sebe, Rose, & Molka-Danielsen, 2010):
On the one hand, the right stakeholders need to be identified and addressed
during the development and decision process, and on the other hand, the political
administration need to become more open towards a participatory cooperation.

In a previous study on the maturity of e-government (Mainka, Fietkiewicz,
et al., 2013), e-participation was investigated according to the possibilities of cit-
izens to become involved in online surveys, available forums for questions and
discussions, online participation in community meetings and, finally, according
to online voting possibilities. The most municipalities offer online questionnaires
to involve dtizens (23 cities), with discussion forums at which citizens can com-
municate and ask questions being the second most common measure (21 cities).

In Frankfurt, for example, a website called “Frankfurt gestalten” (‘shape
Frankfurt', frankfurt-gestalten.de), which is inviting all citizens to discuss city
planning and other issues to create a better quality of living (FR 5). But to which
extent these attempts impact the decision-making process is not clear to the
experts interviewed. According to the website's own description, the focus is to
make political information more transparent for citizens. Therefore, people can
identify information about political decisions with reference to their location, for
instance, the neighborhood they are living in or the city center where they are
working. The platform only addresses citizens, and it is unclear whether politi-
cians and administrations are aware of the discussions on the website,

Another expert has emphasized the use of a software which allows citizens
to comment directly on a map (HE 4). The methodology used is called SoftGIS
and relies upon geographical information developed at the Aalto University in
Helsinki (Kyttid, Broberg, Tzoulas, & Snabb, 2013). It is based on a citizen survey
that includes the location of the respondent participant to identify environmental
issues for the urban planning process. In other cities, e.g. Stockholm or Boston,
the city uses social media platforms to encourage citizen participation (BO 1, ST 4).

You can do almost any thing here digitally, There are ons of opportunities for online partic-
ipation. From socal media lo surveys Lo forum systems, The dly is pretly connected. [l a
small city. It's a lot easier here than in a dty ke New York City. Bul the mayor is absolutely
adamanl aboul hearing Lhe voice of everybody, O all the constitivents... [Tlhere is always
mwom for improvement bul we do il very well (B0 1)

One expert from Helsinki (HE 2) is criticizing such platforms. According to him,
a discussion platform has been established, but not many citizens have used it,
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and in many cases, the comments have been at a very low level. A further argu-
ment from Hong Kong is that the people would not have the time to participate
in decision-making processes (HE 2). A similar statement was given by an inter-
viewee from London (LO 1). He opines that the people do not care about politics,
they just care about their personal issues. Today, a fast and easy way to partici-
pate are online petitions. The people create e-petitions for everything but whether
they are helpful is another question (BA 2). In addition, it is debatable whether
e-petitions have the same weight as paper petitions with signatures. [fthe citizens
are the only user of those platforms and their voices never get heard by decision
makers, this does not qualify as e-participation or e-democracy.

| mean they sill do projects withoul informing really, They inform the people once the
project is designed and resdy to go... There has been a project where they say they've done
maore... [Tlhat is the project of ‘Les Halles'... So they've said thal they are going o do a large
so-called participation process which has been, in my poinl of view, a caricature of a par-
tid pation process, [PAZ)

[n Paris, there is no e-participation or e-democracy (PA 6) and there is not enough
transparency, for example on budget spending (PA 6): “We are in the middle age
of participation in Paris... [But] I'm not sure there is even an awareness of the
problem” (PA 2).

Nevertheless, it is becoming more commen to involve citizens in the deci-
sion-making process (Janssen & Helbig, 2016). In Sio Paulo, for instance, one
interviewee has stated that the city is actively promoting participation processes
in city development plans, e.g. with posters in the metro stations which invite the
citizens to get involved. E-services could add incentives to reach more people,
but are unable to completely replace personal communication (SP 5). To move
all interactions online makes the people anonymous, Some experts think that it
woutld be dangerousto have e-democracy and evoting, sayving that it is important
to take the time to vote in person (LO 7).

Implementation of e-governance

E-government services have enabled new possibilities to share information, to
communicate, to make transactions, to cooperate and finally for citizens and
businesses to participate in political processes, The utilization of these possibil-
ities to enhance planning, innovation, and funding also on the municipal level
is called “e-governance” (Palvia & Sharma, 2007), while acknowledging citizens
and businesses in a city as important innovators in the decision-making process
is labeled as “open government” (Harrison et al., 2011). This refers to the term
“openinnovation”, which orginates fromeconomics and is used to define the free
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flow of knowledge and innovation between different stakeholders (Chesbrough,
2003). On the city level, these innovation flows can occur when the government
accepts innovative ideas from outside its own agencies, e.g. from citizens and
businesses, Together they may enable, for instance, new services based on open
data or establish better conditions to start a business.

It only helps in 5o [ar as your crealive dass looks at the government and says: ‘They valuse
the things we value..' But olten times that creative class just looks il the govemment is nol
doing Lhal, *“Who cares? We do our own Lhing!” And they do... Chicago was like that fora long
lime, Before mayor Manuel came in, we were nol an e-government and yel we have a still
thriving information economy. (CH 2)

Therefore, to establish e-governance or open governance the community needs to
be active and engaged. According to some experts, this is only possible if the com-
munity trusts inthe government and acknowledges the political willingness of their
municipality. In Milan, for instance, one interviewee has stated that there is a lack
of political willingness to implement e-governance (MI 7). Thus, the dtizens do not
see the possibility to participate, A further interviewee from Tokyo mentioned that
the politicians in Japan have no good standing (TOK 3), meaning that young people
are not interested in politics and election turnout isvery low. In Barcelona, an equal
problem exists, as one expert has stated: “The problem is that we don't have much
experience in e-participation and e-government or democracy. The councilor has
asked the people: “Which project would you prefer to be realized?’ The people's
option was ‘none’ because they don't want this councilor and representativesat all”
(BA 3). In general, there is a skepticism that e-services will lead to more democracy.
Hence, “how many really have e-democracy in the world? This is very low” (BA 1).

Furthermore, the political willingness is also about integrating all people
working for the administration. They should also get the feeling that the digiti-
zation process is able to help them in their everyd ay work and not merely makes
everything more difficult. Currently, in Barcelona, there are a few forerunners
that implement some good ideas, but there is no common standard on how to
implement e-govemment services (BE 1). Thus, the availability of e-services
depends almost entirely on each individual department’s willingness to imple-
ment them. For instance, in Frankfurt the immigration administration has no
e-services, whereas the city office supports many online applications (FR2, FR 3).
Particularly in Germany, e-government seems to be a national development that
is only adapted if regulated by law (BE 7).

However, e-governance goes one step further and asks for sharing power
between all stakeholders in the city (govemment, citizens, organizations, busi-
nesses, ete.). [n Boston, forinstance, *[tThe political system ispartlyconservative and
doesn't welcome a kind of distrdibution of power and loss of central power” (BO 3).
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In Tokyo, e-governance is not possible because there is no horizontal integration
(TOK 2). The agencies do not work together, making it difficult to invite additional
parties to cooperate. And 530 Paulo is a city that seems to be very far behind and
removed from this development, as one expert stated: *I don't think [ will see it in
my lifetime here... It will require a lot of changes in the mindset of the politicians,
of the population ... This would be a dream™ (SP 4). This change in the mindset can
be observed, for instance, in some projects for developing public services such as
building or rebuilding public libraries (Mainka et al., 2016). The public library of
Helsinki, for example, has actively engaged the citizens in the design development
of the new public library, calling this “open and participatory planning”, with the
hope that if the users of the library have been involved in its development, they
have a feeling of ownership and stronger affiliation to the library.

To identify open government initiatives some new indices have been intro-
duced, investigating the degree of particdipatory and democratic govemance on
a national level. One example is the "Sustainable Government Indicator” intro-
duced by the Bertelsmann Stiftung (Bertelsmann Stiftung, 2016). It is based on
the three pillars “Policy Performance,” “Democracy,” and *Governance” and
evaluated with 67 indicators. The indicators of the policy performance are inves-
tigating the national conditions in a broader sense with respect to economic,
socal, and environmental policies. Aspects that are more related to open govem-
ment are evaluated according to the quality of democracy and of governance, For
instance, the right to vote, popular dedision-making, and corruption prevention
are investigated as part of the quality of democracy. Part of the quality of govemn-
ance is the citizens’ particdpatory competence according to citizens” knowledge
about policies, people voicing their opinion to a public official, as well as the
voter turmout. Another global investigation that includes e-participation indices
is published by the “United Mations E-Government Survey™: “The Survey eval-
uates e-participation, i.e., use of online services to engage dtizens and non-cit-
izens inchiding through provision of online information (e-information), inter-
action with stakeholders (e-consultation) and engagement in decision-making
processes (e-decision making)” (United Nations, 2016, p. 145). Both indices are
based on a combined methodology considering quantitative as well as qualitative
data. Top-ranked nations (according to the “Sustainable Government Indicator”)
are Sweden, Finland, and Denmark and (according to the "UN E-Government
[ndex") the United Kingdom, Australia, and the Republic of Korea. However, on
the city level, no comparable index has been published. Municipal openness, the
transparency and the availability of open data have been in the focus of several
researchers, e.g. in the “Open Cities Index 2016" (Canada’s Open Data Exchange,
n.d.). However, one expert cautioned that the implementation of e-democracy
should always go hand in hand with advanced data security (SP 3).
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Conclusion on e-governance

All in all, the investigated pillars of e-government (information dissemination,
communication, transaction, interoperability, and participation ) have shown that
there are different approaches regarding how ICT is used to make governmental
services accessible in a digital era. ICT opens the way for more transparency and
adds possibilities of participation that were unimaginable ten vears ago, eg.
making complaints or retrieving information through the web and mobile apps on
a 24/7 basis. To communicate with their citizens, local authorities have adapted
to use social media channels as Twitter, Facebook or YouTube, E-identities have
also been introduced to verify correspondence and offer online transactions in
many municipalities. However, sharing information across governmental and
non-govemmental parties requires common standards, One good example of
sovernmental interoperability is the 311 citizen relationship management system
introduced in some municipalities in the US, intended as a one-stop shop where
citizens and businesses can access all relevant governmental information and
services, ltshould be noted that e-participation has been discussed controversially
by the interviewed experts. On the one hand, it is acknowledged as very fruitful,
for example in the adoption of citizens' information in combination with location-
based data. Thus, for example, in Helsinki, such data was able to be used for
urban planning based on citizens’ feedback. On the other hand, online platforms
do not always have the expected impact and frequently attract people to comment
on a low level or do not even reach them.

However, e-services are just the tool with which the government tries to
reach citizens or transfer information. In order to implement e-governance or
open government, the active engagement of all city stakeholders is required
(govemment, citizens, businesses, organizations, etc.). As stated by many inter-
viewees, the municipal government still has difficulties in becoming more open
and sharing power. Thus, a real e-democracy is not established right now in any
of the investigated cities. To compare the degree of e-governance, some indices
exist on the national level, but not on the city level. However, the data evaluation
is highly complex and is based on qualitative as well on quantitative data. On
the city level, comparisons on transparency and open data can be found, which
will be investigated in the following subchapter as an aspect of the free flow of
information.

H10 Free flow of information

Following Yigitcanlar (2010), the “assurance of knowledge society rights” is
a basic element of an informational city. One of these rights is the freedom of
information. Without freedom of information, it is possible to be an informational
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city but not a knowledge society (Lor & Britz, 2007). Affordable access to knowl-
edge, the exchange of knowledge, critical thinking, and exchange of ideas are
fundamental requirements of the knowledge society. Furthermore, freedom of
information is essential for a transparent, open, and democratic government
that helps to prevent cormption (La RBue, 2011}, Independent information flows
through the mass media as well as online and offline public data enable the open
exchange of information and knowledge. The definition of the informational
warld city used in the present work includes the emergence of the knowledge
society, which is why the dimensions and the existence of a free flow of informa-
tion will be investigated with the following hypothesis:

H1 A free flow of all kinds of information (incl. mass media information) s an
important characteristic of an informational world city.

Asrepresented in Figure 638, the interviewed experts have a rather high expec-
tation of the free flow of information in an informational world city. According
to the result of the SERVOUAL evaluation, the average of all expectations is 6.4,
A lower expectation can be observed by the experts from Vienna, Chicago, Los
Angeles, Hong Kong, and Berlin. This lower rate is caused by the definition of
“all information.” Hence, for nine experts the protection of private information is

H10: FREE FLOW OF INFORMATION
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essential which would be eroded if “all information” were free. There needs to be
a balance between privacy and transparency (LO 8). In the following, free flow of
information therefore refers to public data and the mass media.

Accessing information requires information literacy. For example, state
censorship in China constitutes a formidable information barrier, with some
information only available on the black market, according to one interviewed
expert (HE ). Thus, a free flow is not given in China. A further precondition to
a free flow is the ability to access the internet (four experts), a field in which
libraries can contribute through computer terminals or free public Wi-Fi (LO
6, LA 2). In the SERVOUAL evaluation, a positive quality value was found for
the cities Vienna, Chicago, S5do Paulo, and Stockholm. S3o Paulo, for instance,
has been described by the most experts as a city with a free flow of informa-
tion, but the information broadcasting is very selective, e.g. what is shown
in the top news (SP 5). Mass media inhabits a critical role for the free flow of
information. A diverse media landscape of TV stations, newspapers, and ma-
gazines is expected to inform the society about current news and politics on
national and global level (17 experts). Of course, the media industry also faces
serious issues, such as limited competition leading to oligopolies and cartels
(six experts), or the threat of governmental censorship (three experts). A trend
can also be observed that mass media, like newspapers, are increasingly being
read online (Chandra & Kaiser, 2015), in particular by the younger generations
(VA 1). This medium opens new ways of communication and discussions in
an online environment, but an overabundant flow of information could also
result in an information overload (LO 4, TOK 3). Additionally, a negative aspect
isthe growing amount of hate speech that can be found online (HE 3), leading
to the difficult problem of balancing freedom of speech with other valid inte-
rests, In Sweden, for example, there is a law against hate speech but also the
right to freedom of expression (ST 1}. The free flow of information is a result
of both the freedom of expression (four experts) and the freedom of access to
information (ST 1).

Within the context of public information, municipalities are increasingly
opening their public datasets via online platforms to create transparency. Open
data has therefore become an important aspect within the context of free flow of
information (six experts). Of course, politicians need to keep sensitive information
confidential (BA 8) but beyond that any information that increases transparency
should be open to the public (three experts). This requires political willingness
to open public data (BO 2). In some cases, this development is prevented due to
the administration’s fear of losing the control or of publishing erroneous data
(BE 6). Four experts argue that access to public data should be free, so that it can
create engagement and innovation. Overall, according to the interviewed experts
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the topics mass media and open data play a critical role within the free flow of
information and will be further investigated in the following.

Mass media

In relation to the question of free flow of information, many interviewed experts
have started to count how many broadcasting corporations, newspapers, or pub-
lishers are located in their city. “We have public television stations, ... commercial
television, ... publishing, tremendous free street publication all over the place.
When you are out of the streets there are glossy magazines, neighborhood news-
papers [etc.]” (BO 4). The diversity of mass media, e.g. newspapers and TV stations,
plays an important role in informing society (BO 3). In Montréal, for instance, three
newspapers are published. Two are ina conglomerate and one is independent. It is
important to have independent publishers (MO 2). One expert from Toronto (TOR 2)
expected that in his city the free speech of media s higher than in any other place
in the world. In 530 Paulo, as well free speech of media is given, but it seems to
be somewhat selective media coverage (SP 5). The overall impression is that news
maostly cover crime and traffic jams. In Shanghai, for instance, current news about
politics are not broadcasted (SHA 1). While the global press is accessible in China, it
is largely in English, and most Chinese people do not speak English (SHA 1.

The free flow of information within the mass media is evaluated by Reporters
without Borders on the national level in the “World Press Freedom Index.” This
evaluation is based on an expert survey and the underlying framework and covers
the topics: pluralism, media independence, media environment and self-censor-
ship, legislative environment, transparency, infrastructure, and abuses (see 3.2,
“Palitical will”). Table 6.9 presents the World Press Freedom Index 2016 for the
respective nations of the cities investigated.

According to the overall investigation of the world press freedom, a dedine was
found for the vears 2013 to 2016 (Reporters without Borders, 2016). The mass media is
under pressure by “oligarchs” that are buying media outlets all over the world. Along
with governmental pressure, this is increasing attempts to influence the media with
regard to publications about e.g. religious ideologies. A further problematic issue is
internet access block by the government and the destruction of printed publications
that governments dislike. Enhanced “selfvensorship” is acknowledged, further am-
plified through legislation in many nations that allows journalists to be published for
crimes such as “insulting the head of state,” “blasphemy,” or “supporting terrorism.”

Theresults show that enly 12ofthe 21 nations arefoundto have goodor Rairly good
press freedom in 2016 (Table 6.9). However, in a city like London, which is located in
a country that has a fairly good freedom of press, the interviewed experts reported
being aware of “oligarchs.” Thus, one expert (LO 2) stated that London is a hub of
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Table 6.9: Overview of rank, score, and category of nations ranked in the *World Press Freedom
Index 2016" (Reporters withoul Borders, 2006) with reference Lo the 31 cities invesligated.

World Press Freedom Index 2016

Categories Country City Rank  Owverall Score 2016
Good Finland Helsinki 1 B8.59
Metherdands Amslerdam 2 B.76
Swed en Stockholm 8 12.33
Auslria Vienna 11 13.18
Germany Munich, Frankfurt, 16 14.8
Berlin
Fairly good Canada Toronto, Montréal, 18 15.26
Vancouwver
Australia Sydney, Melboume 25 17.84
Spain Barcelona 34 19.92
United Kingdom Londan El:] 21.70
United States Mew York, Boston, 41 22.49
Chicago, San Francisco,
Los Angeles
France Paris 45 23.83
Problematic Hong Kong Haong Kong 69 28.50
South Korea Seoul i 28.58
|apan Tokyo 72 28.67
ILaly Milan 77 28.93
Brazil 530 Paulo 104 32.62
Bad UAE Dubai 119 36.73
Malaysia Kuala Lum pur 146 46.57
Singapore Singapore 154 52.96
Very bad China Shanghai, Beijing, 176 80.96

Shenzhen

mass media information, publishing information globally, ut that, in the end, mass
media information is mostly dictated by a few big corporations. Interviewees living
in countries with problematic or bad press freedom are also aware of the situation.
In Milan, for instance, there is self-censorshipin the media because there are things
that cannot be said (MI Z). In Japan, the press also seems to be free, but acknowl-
edged to be cooperating in one cartel (TOK 1). In such situations, a small number
of mass media "oligarchs” can decide which information will be broadeasted (TOK
6). In some nation, such as Malaysia, the news seem to be deliberately designed to
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teach the population how to behave by focusing on their fears (KL 1). For example,
to end waste in the streets the press is publishing that malaria could break out if the
garbage is not collected appropriately (KL 1). The same problem is acknowledged
for Hong Kong, but according to one interviewee (HK 3) “Hong Kong is pretty free...
Singaporeis an example of an informational city that is not free.”

Mowadays, a lot of news and information can also or even exchisively be found
online. Blogs and social media sites are used by many to consume current news,
but suffer from massive differences in quality and trustworthiness. This lead to the
problem of “fake news" being circulated throughout a big user group due to dissem-
ination within social networks. To avoid those “fake news," social media platforms
like Facebook are asked and expected to implement algorithms that will detect them
(Beuth, 2016). However, the users will also have to enhance their information and
media literacy to identify those fakes by themselves. Thus, another worry is that
“trustworthy” printed material will lose in significance in the future (BO 4). But
regardless of the medium (printed or online), independent and trustworthy sources
areimportant. Those can be, for example, independent online blogs that inform and
present cument news. In Singapore, which has a bad press freedom index score,
blogs have begun to supersede printed newspa pers (SG 10). But even in regions with
a fairly good press freedom index like Canada, many people tend to retrieve informa-
tion online: “Young people do not read newspapers. They don't trust them, they don't
rely on them, they think it s just a kind of garbage getting thrown at them” (TOR 2).
Hence, socdal media and blogs are becoming themain source of information for them.,

To investigate the free flow of information through the intemet, Freedom
House (2016) conducted a survey on the national level based on three main in-
dicators - Obstacles to Access, Limits on Content, and Violations of User Rights
(see subchapter 3.2, “Political will”) - and comparing 65 countries throughout the
world. However, not all the respective nations of the informational world cities in-
vestigated are represented. Figure 6.39 shows the freedom of the net and freedom
of press for 14 countries in ascending order of average freedom scores, The higher
a score reached by a country, the less freedom exists. Thus, countries with a high
degree of freedom in both indices are Canada, Germany, and Australia. And those
with a low degree are Singapore, UAE, and China. According to both ratings, the
freedom of the press as well as the freedom of the internet is decdining. Hence,
&67% of internet users live in countries where criticism of the government, the mi-
litary, or the ruling family is censored (Freedom House, 2016}, In 2016, authorities
from 38 countries arrested people due to posts at social media platforms. Further-
maore, secure messaging apps like What's App or Telegram are increasingly being
blocked by governments. Overall, merely eight out of the 14 compared countries
have a high freedom of the net which implies that in cities like Kuala lumpur,
Singapore, Shanghai, or Dubai a free flow of information does not exist.
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Figure £.39: Freedom of information based on the internet Mmeedom and the world press
freedom index. Nations represent cities investigated in the work at hand and listed in ascend-
ing order according to average scores ol both indices, with higher scores indicating less
freedom. Dala source: Freedom House [2016), Re porters without Borders (2016).

Transparency and open data

In addition to mass media, an increasing demand for open data is acknowledged
and stated by several experts. Benefitsare, forexample, improved decisions based
on big data (Castelnovo, 2015). “The idea to be data-driven is to understand that
vou can actually use data to help make better decisions and make things better
for citizens. And Toronto does some of that. They never do as much as anyone
would like but they are at least doing some of it” (TO 1), In New York, data-driven
decision-making started with mayor Bloomberg (NY 1). And in Boston

City Hall has got a whaole bunch of folks together and we created this really unique apps...
One of them is called street bomb and it uses the accelerometer in your phone which you
have piil in yoir carand vou deve around the cly. Every lme you g0 over a bomb il lakes
your GPS, shoolsil up o the shy and il goes 1o the Boston public works department and they
collect and ageregate all this data to lgure out where all the problems are and resolve them...
Thal's saves money, is crealive, and lel clizen participate. All the things you wanlin a city...
Il's a very inleresting cily, We have an office in the mayor's department called the oflice af
new urban mechanics... [This| olice have done his really creative culling edge things. [BO1)
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Open data may also help to make information such as data on air quality availa-
ble. The US Consulate in Shanghai, for instance, has installed a pollution sensor
on its building and offers real-time measurements which are accessible online
(U.5. Consulate General in Shanghai, n.d.). This globally available and open
information put pressure on the city government of Shanghai to improve the air
quality (SH 1). It should be noted that an informational or smart city is not the
same as a big data city (VI 1). However, opening data to the public may result in
an increase in creativity and innovation (MU 1). Startups and the economy may
use this data to build new projects with it.

According to the *Open Data Barometer” published by the World Wide Web
Foundation and Open Data for Development network, robust data is necessary to
promote democracy and drive development, as well as to reach the sustainable
development goals: “end poverty, fight inequality and tackle climate change by
2030" (Web Foundation, 2015). Only in very few cases data on public spending,
health, education, maps, or census data is available online and free of cost. In
the “Open Data Barometer”, the development on the national level is listed for
92 countries, The underlying indicators investigate the country's readiness (with
regard to open data initiatives and polides), implementation (with regard to the
actual realization of governmental commitments), and impact (based on the
practical benefits that come with the existing open data).

A further indicator of open data are the right to information laws, which
the World Justice Project uses to investigate the development of open govern-
ment on the national level. However, “countries with relatively weak laws may
nonetheless be very open, due to positive implementation efforts, while even
relatively strong laws cannot ensure openness if they are not implemented
properly”™ (World Justice Project, n.d.). Comparing the results on the national
level based on the cities investigated in the present work, a direct impact of
the right to information on the open data barometer cannot be found (Figure
6.40). On the one hand, the United Kingdom as well as the United States reach
relatively high scores in both ratings. But on the other hand, China and the
UAE both reach high scores with regard to their right to information laws, but
very low scores when it comes to the actual implementation and real impact
scores as calculated by the Open Data Barometer. Mevertheless, according to
one expert from Amsterdam (AM 2), “the city of Amsterdam thinks that they
are creating systems to become even more knowledge city than they already
are, but Amsterdam is a core example of a city that already was a knowledge
city before they started the policy.” Accordingly, the Netherlands have reached
fairly good scores in both ratings.

According to the interviewed experts, the current state of open data develop-
ment in informational world cities differs greatly between cities. For instance,
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Figure £.40: Access Lo information on the national level according lo Lthe *Global Right to Inlor-
mmalion Raling" for the year 2006 and Lhe “Open Dala Baromeler™ for Lhe year 2015, Nalions ane
listed in descending order aceording Lo Lhe scores reached in the Open Dala Baromeler. The
higher the score, the more open data/broader right to information is available. Data source:
“Global right to information rating. Country data,” (n.d.), “Open Data Baromeler 2015," [ n.d.).

one expert from Toronto (TOR 1} stated that open data and access to informa-
tion is pretty good in Morth America. Open data and crowd sourcing happen in
Toronto (TOR 1), and, as mentioned by another expert, also in Los Angeles (LA 2),
where many records and statistics are online. Even the police department is
making their statistics publicly available, and all representatives of the city have
an email address to easily contact them. However, in other cities, open data is
not as commonplace and rather something that the experts wish for. Thus, one
expert from Melbourne (ME 1) stated: “Free access to state information is highly
wanted. City council is currently setting up a new digital strategy.” With regard to
open data and e-government, Munich is also in its infancy and could profit from
stronger support (MU 1). Milan is not far developed, as well, so “it's difficult to
find information concerning traffic mobility, [or] public transportation” (M1 6).
Even Barcelona is another example of low open data access (BA 3).

Finally, one expert argues: *I think we alwayswant more information than we
have"” (BA6). Datamay also be subject to certain restrictions, suchasin Frankfurt,
where it is necessary to pay for access (FR 3). Furthermore, in Frankfurt it is frus-
trating to find information online (FR 5). Thus, information literacy is an absolte
necessity when it comes to open data: "The information is pretty open but you
needto know how to find the information” (LA 3). For instance, if vou like to have
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access to information, then you need to have the language skills (SP 1). People in
China and Russia do not speak English, meaning that a lot of information is not
accessible for them. The same problem is acknowledged in Seoul (SE 1),

Ultimately, free access to information enables equal possibilities for every-
body in society.

You look at somebody like Bill Gales, His [ather was a wealthy man. Steve [obs didn't have
anylhing. And both of them biill gigantlic empires... Bill Gales' parenls paid for his aoess
o computer that let him do the programming. [t is nol to diminish evenone of them. Bul it
wias easier for Bill Gates than it was [or Steve, (LA 1)

A provider of this access can be the public library: “We at LA Public Library, we do
our best o support that. Again with our Wi-F access and free... hardware comput-
ers that people also can sign up for two hours per day. That's all free access” (LA Z).
Making open data available entails costs, sometimes enormous, for the city, which
need to be caleulated (MU 1). In addition, many local authorities fear publishing
the data, strongly inhibiting the open data development. Therefore, transparency
and openness are needed, as described by one expert from Boston (BO 2):

When you putoul the information then take the responsibility, And then take responsibilily
for comecting it ... like look: hereil is, The good the bad and all is here together. Now hel pus
fix it. Helpus makeil better. Engage with people. [ think emoving the restrictions on dala
and information helps with il. Whether it's research from universities and peer reviewsd
journals, Whether il is open source code and technology stull. Whether it is government
inslitutions opening up data Lo the media, press, researchers, asdvocacy groups, so they can
make belter dedsions and better inform people. [ think on every level more information is
critical to .. Ll the whole process. information wants Lo be [ree™ (B0 21

Free flow of information opens new possibilities for democracy (FR 1). For
instance, dty government communication can often be more transparent (BA 1)
According to one interviewee from Berlin (BE 6), much information is hidden
because the local authorities are afraid of raising too many questions, e.g. about
contracts with private businesses. Individuals in senior positions both in govem-
ment and commerce make decisions for society or for the company and often tend
to think that the public does not have to know everything (BE6, own translation).
In Chicago, one interviewee also mentioned that “there is knowledge in the gov-
ernment which is not completely transparent, decisions are made through our ..
officers, political parties [behind closed doors]” (CH 1),

In a society with open data it is important to still maintain space for privacy.
It is important that politicians can discuss things behind closed doors, openly
discussing and improving their political strategies ete. before they have to make
them public. Too much openness can be used against an organization. This has
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happened, for instance, to the pirate party in the Berlin Senate: “They had an
open SMS conversation channel and everybody was able to see that they fight
against each other within this party. This was not very professional and hurt the
image of the party™ (BE 7, own translation).

In Montréal, forinstance, an open contract platform was established, which has
made all contracts between the public and private sector visible, This wasintended
to help overcome corruption issues (MO 3). However, even though Montréal has a
“free access information law ™ (MO &), it still battles with corruption, recently losing
two mayors who were entangled in corruption scandals (MO 4). However, in Van-
couver, another Canadian city, one expert has claimed that “comruption wouldn't
really work here, because people just work their way around it" (VA 1)

Conclusion: Free flow of information

In summary, the free flow of information can be investigated by looking at the
freedom of information granted to joumalists and the mass media on the one hand
and open data on the other. Both draw upon the human rights, the rght of free
speech and the right to information, as their foundation. According to the “World
Press Freedom Index 20167, not all of the cities investigated are located in nations
with a good or fairly good rating. The worst situation is detected in China, followed
by Singapore, Malaysia, and the UAE. Thus, six informational world cities can be
said to have no or only very limited freedom of the press. Comparing these results
with the freedom of the internet, the same conclusion can be made. The most
serious problems are laws against publications the government dislikes, which not
only has open censorship as a consequence, but also results in self-censarship by
journalists. Another threat to the freedom of the press is the growing conglomera-
tion of media outlets, resulting in "oligarchies” which can more or less dictate the
news. Laws against socdal media posts and the blocking or banning of secure chat
applications such What's App or Telegram erode the freedom of speech in many
countries, Overall, an increase of violations against the right of free speech has
been id entified both in the press and the internet.

A rather new indicator for the free flow of information is the accessibility of
open data. Laws guaranteeing the right to information were first established in the
twenty-firstand twenty-firstcentury in the Scandinavian countries, but have s pread
throughout the world since. However, a right-to-information law that looks strong
on paper may well be undercut by its actual implementation in the field of open
data. This is the case, for example, in China and the UAE. Both have strong right
to information laws, but weak open data development and implementations. In
comparison, the UK and the US also have strong laws, but with much better actual
implementation, demonstrated by their high rating in the Open Data Barometer,
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which investigates the readiness, implementation, and impact of open data.
Finally, opendata can be an accelerator of innovation and creativity butit needsto
be implemented for the right data. Hence, the World Wide Web Foundation checks
for the availability of data on issues such as public spending, health, education,
maps, and census data. However, opendata does not mean that everything should
be public: protection for private data still needs to be guaranteed.

Regarding the hypotheses on political will (H8-H10), the increasing impor-
tance of online information has been dominant in each of them, with transpar-
ency and web-accessible political plans as important aspects of the political
willingness. E-governance can also be used to bridge the institutional levels of
the economy, university, and community to foster innovation processes, Still,
openness is not easy to handle at all levels. According to the interviewed experts,
some discussions and decisions need to be made behind cosed doors. Despite
the shrinking freedom of information, information overload and fake news are
becoming a serious problem, particularly on social media platforms, demonstrat-
ing the need for better information literacy and education. In addition, English
language skills open up access to global information, while also encouraging an
open and welcoming culture, which will be further investigated as part of the
cityness factor of world cities in the next subchapter.

6.3 World City

All the investigated cities are world cities. Not necessarily by their physical size
and the size of their populations, but by virtue of their importance within the
global network of cities. To become a successful plaver within the global market,
the financial sector is of crucial importance. That is why the theory of flows of
capital, power, and information is the foundation of informational city construe-
tion as described by Manuel Castells (1996). World cities are the hubs within this
global network. Accordingly, the world city network can be explained through
“central flow theory”, where the economy, namely the firms located in a city,
are building networks via branches in other cities (Taylor, Hoyler, & Verbrug-
gen, 2010). But cityness also refers to the local process that happens within the
space (Sassen, 2001). For Castells, this is the “glocality” of cities. They interact
locally within the physical space and their surrounding area, and digitally with
the global network. Based on the already discussed definitions in subchapter 3.3,
“World city”, I willinvestigate in the following two hypotheses:

H1l An informational world city has to be a financial hub with a large number
of banks and insurance companies.
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H12 An informational city is supposed to be a global city (*world dity™).

H11 Financial hub

To be located in a he gemony state has been of advantage for a city to emerge as a
global hub (Jacobs, 1959). Hegemony states have always been leading in produc-
tion, commerce, and finance (Taylor, Hoyler, & Smith, 2012). The financial sector
is also acknowledged as part of the advanced producer service firm network that
forms the global network of ditiesin the twenty-first century (Sassen, 2001). Finan-
cial markets have been investigated by several researchers and institutions such
as the GAWC (Taylor, Derudder, Hovler, & Witlox, 2012} or the Z/Yen Group with
their “Global Financial Centres Index” (GFCI) (Yeandle & Z/Yen Group Limited,
2016). In this section, [ will investigate the following hypothesis with the help of
the expert interviews and existing indices:

H11l Aninformational world city has to be a financial hub with a great number
of banks and insurance companies.

According to the interviewed experts, many of the investigated cities are financial
hubs —not necessarily global hubs, but at least national or regional ones. Milan,
for instance, is a financial hub within Italy (MI 4), Vienna is a hub for Central
and Eastern Europe (VI 1), and London is a global financial hub (LO 2. In total,
44 experts have stated that being an informational world city does not require
being a financial hub, However, 40 of these experts live in a city that they would
describe as such a hub at least within a specific region. This is further reflected
in the SERVOUAL evaluation in Figure 6.41. On average the quality value is pos-
itive (+1.15), but the mean expectation is +4.41. The highest quality values are
observed for Kuala Lumpur and Hong Kong, One expert from Hong Kong explains
his scoring as follows: “Hong Kong is big in financial things, but weak in other,
e.g. culture. Hong Kong is too much about money [and it] is not a balanced city”
(HE 3). Itis considered important for a city to find the balance between finance
and other economic sectors (TOR 1),

Another reason to rate the cities’ financial sector rather highly, compared
with the expected value of an informational world city, is the historical devel
opment. Historically, banks have always plaved an important role (AM 4}, but in
the future, this will be less related to a city’s development (VI 3). Another expert
describes this hypothesis as a “Chicken-Egg-Question. It creates each other.
Banks create infrastricture or come there where infrastructure is. Helsinkd has
this infrastructure and therefore attracts banks and other companies” (HE 4).
Some of the interviewed experts mentioned that the financial sector is important
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H11: FINANCIAL HUB
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Figure 6.41: Quantilative interview resulls according to SERVO UAL [quality value = perceplion -
expeclalion) for H11 (An informational world cily has to be a Mnancial hub with a large number
of banks and insurance companies).

for the job market (e.g. LO 2). But others do not agree, pointing out that in their
respective cities the Anancial sector has lost many jobs (e.g. AM 6). One expert
also stated that “they do business in the entire country. [ am not sure the physi-
cal location of head offices is as important™ (TOR 2). As global plavers, financial
sector firms are part of the producer service firm network, which will be investi-
gated accordingly in section H12 (“Cityness"). However, as a location factor they
play a tremendous role with regard to funding (LO 1). Finally, the financial sector
is increasingly information-driven, which enhances technology development and
the infrastructure in cities where they maintain offices (CH 1). On the flipside,
jobs may also be lost due to the increasing digitization. Ideally, the local financial
sector can also be a catalyst for venture capital and startups, e.g. in the financial
technology sector (FinTech).

With this in mind, [ will investigate the correlation of financial hubs and
cities of the knowledge society, first with regard to the financial sector as impor-
tant part of a city's economic success, and second with regard to the future role of
financial huibs in providing venture capital and encouraging FinTech companies.

Financial sector as indicator of the knowledge society

That London and Mew York are financial hubs is not a recent development. Since
decades the two cities have played a crucial role within the financial sector (LO 5).
“If the informational city is a world city then probably the city has a financial
market or can also be a financial hub. But if the informational city is a small or

i
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medium size city then the financial sector is not that important” (PA 5, own trans-
lation). As described above, many experts do not see a connection between the
financial sector and the informational city. Of course, money can be a massive ad-
vantage, but it is the city that should be able to invest, not the private banks (BE
7). Hence, an informational city could be a university town without any financial
headquarters (AM 2). In fact, four experts emphasized that knowledge institu-
tions and research are of higher importance than financial institutions.

Comparing the financial market ranking and the performance of the best
university for each city, the experts” arguments seem to be correct. Figure 6.42
presents the perfformance of informational world cities in the “Global Financial
Center Index” (GFCI}and in the *Center for World University Rankings" (CWUR).
For five cities, data was not available. In sum, there is a slight positive corre-
lation of both scores, but overall the numbers are too small to allow any sig-
nificant statement. The cities that are the biggest financial hubs are London,
MNew York, and Singapore, Within the top ten of the best perfforming universities
only Boston, San Francisco, and Mew York rank highly in both indices. Thus,
Mew York is a city that is a financial hub as well as a university cty. Boston
has already been mentioned multiple times as the home of the elite universities
Harvard and MIT, but not particularly as a financial hub. Nevertheless, accord-
ing to one expert (BO 2):

FINAMCIAL CENTER VS. UNIVERSITY CENTER

B The Center for World University Rankings scores of the best ranked university in city
Global financial centers index score
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Figure &.42: Cities' performance within the Global Financial Center Index [GFCI) and the best
perdorming universily in each cly aceording Lo the scores of the Center For World Universily

Rankings. Cities presented in descending order of their GFCl score, GFCI scores are adjusted
(n/10). Source: O°Heill (2016), Yeandle & £ /Yen Group Limited (2006).
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Boston has astrong Anancial stull here, Theme are several hedge lund ty pe banlks, Thereis a
stromg history af inance here, bul [ think the balance in other data-intensive things such as
research, health care, medicine, biopharmaceutical, types of stall |is of importance|. Ther
is all those kinds of things that are al least as cdtical o pushing that kind of inflorma tional
il eeonomy.

According to the world dity researchers Beaverstock, Smith, and Taylor (1999),
global financial centers are categorized as prime, major, and minor global banking
service centers. Within the prime category are Frankfurt, Hong Kong, London,
Milan, Mew York, Paris, San Francisco, Singapore, Tokyo, and Zurich. However,
not all cities that are prime financial centers also have a university that is ranked
within the top of the world, for instance in Frankfurt and Milan. The investigation
of Beaverstock et al. (1999) is based on the theory of spaces of flows. Hence, cities
or, more explicitly, headguarters in the cities are related to flows of power (Stock,
2011}, with headquarters control branches in other cities (Beaverstock et al.,
1999). However, there are many financial headquarters within each of the global
banking services centers. Finally, no city can control the others, which makes
them all financial hubs of the first category, Accordingly, one could argue that
universities within the top tenor top twenty within a global ranking could qualify
a city as university hub. For this, it should be noted that there are also university
branches such the Rochester Institute of Technology, which is headguartered in
Mew York and operates a branch in Dubai. However, the relation of city networks
and flows of power will be further discussed in section H12 (*Cityness"™).

Economic success

“From a historic view banks are important. Banks attract companies to settle
down here™ (AM 4). But “banks and insurances are not creative and thus do not
impact innovation” (FR 4, own translation).

The economy of a fue-focused cty shouldn't be over-leveraged in any one industy ..
There are leading industries in given dlies and iU's actially a liabdlity in clies il vou ame
over-leveraped in one specilic industry, So New York, [or example, is highly leveraged
by Gnance. Los Angeles is highly leveraged in the cdnema movies. What is unique aboul
Chicago, it isone of the major cities in the US in which no one sector accoun s for more Lhan
i of our economy, S0 we are the big economic driver lor this region in the United States
and one af the things that makes it a much more stable economy is that we have multiple
seclors thal make up the ple, (CH 3)

Montréal is an example that has found a new role after the financial institutions
had left the city. Due to conflicts between Québec and the rest of Canada, many
investors and companies moved to Toronto (MO 4). But following their departire,
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the cost of living increased in Toronto, and Montréal in tum became more attractive
for creative people. Today, Montréal is no longer a financial hub, but has become
a cultural hub (MO 4). Another way a city can find its strength is demonstrated by
Singapore: *Singapore is a phenomenal example of an informational city based
on logistics. Because they really run that port and they arereally smart about it A
financial hub it is as well. But [ think of the balance of requirements™ (TOR 1).
Thus, it is of importance to be competitive in various economic sectors. Fol-
lowing Stock (2011), the turnover of the stock exchange market can quantify the
city's economic significance and serve anindicator of the flows of capital. Insimple
terms, the turnover of a stock market is the measure of how often shares have
changed hands (The Economist, 2001). It does not concentrate onthe headquarters
of banks and insurance companies, but rather quantifies the regional economy.
Taking a look at the cities that have been identified as primary glebal banking
service centers in the fiscal vear 1999 (Beaverstock et al., 1999), some of them are
also the cities with the highest turnover according to the local stock exchange in
2015 (Table 6.10). Exceptions are Shanghai, Amsterdam, Shenzhen, and Toronto.
The overall economic activity is also frequently measured by the Gross
Domestic Product (GDP) of a region: “The GDP is the monetary vahue of all goods
and services produced in a nation during a given time period” (Brezina, 2011, p. 4).

Table 6.10: The len biggesl stock exchanges according Lo the highest markel capitalization
value of shares in 2005, Dala source: *Biggesl Stock Exchanges in the World™ (2016).

Rank Stock exchange, country Headquarter city Market capitalization value
of shares in 2015 (USD)

1 New York Stock Exchange, United Stales  Mew York* $19.223 Trillion

2 MASDAQ, United States Mew York* $6.831 Trillion

3 London Stock Exchange Group, United London* $6.187 Trllion
Kingdom, and llaly

4 Japan Exchange Group, |apan Tokyo* $4.485 Trillion
Shanghal Stock Exchange, China Shanghai $3.986 Trllion

6 Hong Kong Stock Exchange, Hong Kong  Hong Kong* $3.325 Trillion
[SAR China)

7 Euronext, United Kingdom, Belgium, Por- Amsterdam $3.321 Tdllion

tugal, France, and the Metherlands

a8 Shenzhen Stock Exchange, China Shenzhen $2.285 Trllion
ThiX Group, Canada Toronlo $1.939 Trillion
10 Deulsche Birse AG, Germany Franklurt* $1.762 Trillion

*Cities are primary banking service cities according to Beaverslock, Smith, and Taylor (1999)




230 = & Casesludy imestigation of 3 informational world cities

The Global Metro Monitor Map investigates metropolitan regions with regard to
their GDP, their GDP per capita and their employment ratio (Parilla, Leal, Beribe,
& Ran, 2015). The change ratio of the GDP for the fiscal vears 2013 and 2014 and
the GDP per capita in US$ for the informational world cities under investigation
are represented in Figure 643, As can be seen, the cities with the highest GDP
per capita in 2015 were Boston, San Francisco, and New York. Only New York
also ranks among the global top ten stock exchanges (Table 6.10). However, the
highest growth rates of the GDP per capita were reached by East Asian cities:
Shanghai, Shenzhen, Dubai, and Kuala Lumpur.

Looking at the overall development in East Asian metro areas, the growth
rates between the vears 2009 to 2014 have dropped compared to the rates between
2000 to 2007 (Parilla et al., 2015}, However, comparing the GDP per capita with
the turnover of the global top ten stock exchanges a positive Pearson correlation
can be observed (+0.60). This result is not surprising, since all the cities are suc-
cessful global hubs, As a rather coarse instrument, the GDP or stock exchange
tumover is not able to represent the diversity of industres within an economy,
but it can indicate how successful the entire economy of a dty is. But as Boston
demonstrates, being at the top in the GDP per capita ranking neither depends
on being a prime global banking service center nor on ranking among the global
top ten stock exchanges. Still, having a strong financial sector can be of help in
having a successful economy in general.
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Figure 6.43: Combined change inemployment and GOP per capita per metropolilan region lor
Lhe time period 2013- 2014, Melros are listed in descending order according to their GDP per
capita in US% for the fiscal year 2014, Data source: Parilla, Leal, Berube, and Ran [2015).
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Future role of finance

Similar to the creative city, physical space for face-to-face meetings and a dense
city can also bring together entrepreneurs with potential investors. A dense area
where both can meet is of advantage, and then the physical location of a bank
is of interest (BE 1). Today, venture capital is becoming increasingly important
compared with conservative banks and insurances(BE 1). According to one expert
(LO1), “London is the best place for funding”, whereas in Berlin only a few venture
capitalists have settled down in the city so far (BE 1). But in order to stimulate the
startup scene, financing, business angels, and others who support entrepreneurs
in starting their business are needed (MU 1). Following one expert from Munich
(MU 1), the advantage of the city is that it is rich, with a lot of small finance insti-
tutions and rich private investors that have the ability to provide venture capital.
While Munich will likely never become the financial hub that Frankfurt is, it does
havea strong financial sector, According to another expert from Vienna (VI 3), the
importance of the global financial hub used to be of interest, but will no longer
be of interest in the future. When a city cannot provide venture capital, entrepre-
newurs and startups will have to leave — one expert from Montréal (MO 3) hasstated
that the entrepreneurs there increasingly head to the US to apply for funding,.

According to the global financing trends of venture capital backed compa-
nies, the total quarterly investment has grown by about 2419 within four years,
looking at the third guarter in 2011 in comparison to the third quarter in 2015
(KPMG, 2016). The peak of investment has been in the quarter in 2015 which was
about USE 396 billion, Following the report of EY (2016), the total amount raised
through venture capital deals was about US$ 72.3 billion for the fiscal year 2015.
On a quarterly calculation, a global decline of about -39% can be observed for the
time period between the third quarters in 2015 and 2016 (KPMG, 2016). Following
the report of KPMG, the highest number of venture capital deals are made for the
tech sector. In 2015 and 2016 about 77% to 79% of the deals were signed within
the tech sector, around 11% were signed in the health sector, and further 11%
cumulated in other sectors per quarter. However, venture capital has become a
growing market in recent vears. On the one hand it has become part of the finan-
cial sector and on the other hand, the subject of funding are startups and voung
businesses within the tech sector.

Florida and King (2016) investigated the venture capital investments on a
metropolitan level based on data from Thomson Beuters for 2002, Accordingly,
Table 6.11 represents the metropolitan re gions in descend ing orderof their venture
capital investments in million US$ (only for the informational world cities under
investigation). San Francisco isat the top of this list, followed by three more cities
in the United States: Boston, New York, and Los Angeles. London follows in fifth
place. However, San Frandsco's share of global venture capital investment is
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Table 6.11: Overview of melro areas according Lo theirventure capital invest-
menl in million US%. Only metro areas thal are imvestigated in the present
work as informational world cities and are mentioned within the top 20
venlure capital cities within their geographical region are listed. Data source:
Florida and King [2016).

Metra Name Venture Capital | rvestment (millions USS)
San Francsco 6,471
Boslon 3,144
New York 2,106
Los Angeles 1,450
Londan 842
Beljing 758
Chicago 688
Toronlo 628
Shanghai 510
Paris 449
Montréal 267
Amslerdam-Rollerdam 205
Berlin 178
Seoul-lncheon 156
Stockholm 148
Munich 120
Shenzhen 117
Helsinki 99
Tokyo 94
Framklurt 78
Singapore 57

about 15.9%. Looking at the whole San Francisco Bay Area, adding San Jose, the
total share is 25.8%. For San Francisco, this makes up 1.95% of its total economic
output. On a national level, the venture capital investments make up 0.17% of the
total .S, GDP as calculated by the OECD (OECD iLibrary, 2013). In comparison,
the total information industry makes up 4.9% and the financial industry 17.8% of
the total GDPin the United Statesin 2016 (U.S. Department of Commerce & Burean
of Economic Analysis, 2016). Dueto the size of some of the investigated metros, a
high amount of venture capital is accumulated there, Thus, for instance, London
is the city with the highest concentration of venture capital in European cities,
but calculated on a per capita basis the metropolitan region Copenhagen-Malmi
has the highest investment rates (Florida & King, 2016). Comparing the most
economically powerful cities with the leading venture capital investment cities,
some overlapscan beidentified (Florida & King, 2016). Many cities like New York,
London, Paris, San Francisco, or Boston can be found in the list of the top 20
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global cities as well as in the list of the top 20 venture capital cities. Nevertheless,
a city like Tokyo which is a leading global city reaches only S4th place among the
venture capital cities. According to one interviewee (TOK 2}, this is not surprising,
because in Tokyo, very few private investments are made.

Following one expert from New York (NY 2) “financial industries, particu-
larly stock markets, and marketplaces... very heavily drive advances in technol-
ogy in terms of the speed and performance. Thereis a lot of research like whether
developing the fastest network router to go faster on the stock exchange.” Hence,
*finance is a major type of hub and very information-dependent” (CH 1). Another
expert stated: *I think you attract a certain kind of talent having banks... and
to some degree, banks and trading options attract network connectivity because
vou really want fast transactions... even San Franciseo is not a really banking
hub and yetit is an informational city™ (CH 2). Increasingly, however, the finance
sector and tech startups are merging into the FinTech industry.

According to several experts, the physical role of banks will decline, with
them being relevant mainly for the older population and those who do not feel
comfortable using technology (MI 1, TOK 1, 5T 1). Following EY (2015b), the adop-
tion of FinTech has large potential to increase and may rise, because they iden-
tified that 53.2% of persons interviewed in their survey did not even know that
FinTech services exist. Looking at the ranking of the top global providers of finan-
cial technology by IDC Financial Insights (2016}, the majority of the listed com-
panies have their headquarters in the United States (51 FinTech companies, see
Table 6.12). India is represented with eight and France with seven companies in
the top 100. On the city level, the highest number of FinTech company headguar-
ters is in New York, followed by London and Paris. However, all three cities were
already identified as global banking service centers 17 yvears ago (Beaverstock

Table 6.12: Top three cities and countries according to their number of
headquarters of FinTech companies based on the 100 most successiul global
providers of inancal technology. Data source: [DC Financial Insighls (2016).

Headquarters city Number of companies in the IDC FinTech 100
Mew York B
Landar &
Paris &
Headquarters country Number of companies in the IDC FinTech 100
Usa 51
India 8

France T

(=)
)

T
W
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et al., 1999), and except for Paris are also listed in the top ten of cities with the
highest stock exchange turnover (“Biggest Stock Exchanges in the World,” 2016).

Conclusion: Financial hub

Insummary, there isno evidence that being a financial hub is important in becom-
ing an informational world city. According to the interviewed experts, it could be
of advantage, but it is not necessary. Therefore, a total of 44 experts did not agree
with this hypothesis, although 40 of them live at least in a regional financial hub.
Comparing the rankings of financial hubs with those of university hubs, a slight
positive correlation can be observed. However, the rankings cannot be equated.
Generally, it is not only the financial sector that is of importance, but an infor-
mational world city should rather be competitive in various industries, to guard
against one sector not surviving in the future. The economic success can be meas-
ured for instance by the flow of capital. Stock (2011) has suggested the turnover
of the stock exchanges as an indicator. The results show some overlaps between
cities that were acknowledged as financial hubs in 1999 by Beaverstock etal. and
these with the highest tumover in 2015 Shanghai, Amsterdam, Shenzhen, and
Toronto are cities that have not playved that role fifteen vears ago, whereas New
York, London, Tokyo, Hong Kong, and Frankfurt are at the top in both measure-
ments. A further indicator of the economic suceess is the GDP Comparing infor-
mational world cities, it becomes clear that it is not necessary to be within the
top cities according to the turnover of stock exchanges or within the prime global
financial service hubs as represented by Boston. However, Boston is the city with
the highest GDP per capita and is one of the top global university hubs,

With reference tothe futuredevelopment of the financial market, venture capital
and finandal technology (FinTech) firms grow in importance. U5, metropolises
have the highest amounts of venture capitalinvestment. At the top of the list are San
Francisco, Boston, and New York, Venture capital is invested heavily in the technol-
ogy industry. However, the financial sector itself is also highly information-driven,
resulting in FinTech firms emerging around the globe, Still, the most successful ones
have their headguarters in the United States, as demonstrated by the “Top 100 IDC
FinTech” ranking. On the city level, the most companies of the top 100 are headguar-
tered in Mew York, London, and Pans. Hence, these three cities are also hubs within
the world city network, which will be further discussed in the following section.

H12 Cityness
Cityness can be understood in twoways: First, asthe urbanity and local processthat
constitutes the inner-city, and second, as the flows between cities as an inter-city
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relation. According to the second definition, cities interact with each other, setting
up the world city hierarchy (Friedmann, 1986). Following Castells (2001), informa-
tional cities are “glocal” cities. Hence, they act as the physical concentration of the
society and economy (locally), and through the spaces of flows (capital, power,
and information) they are hubs within a global netwark. The flows of capital have
already been discussed in the previous section (H11, “Financial hub”) and the flows
of information and knowledge refer to the ICT and cognitive infrastructure (see
subchapter 6.1, “Infrastructures™). Finally, the flow of power refers to world cities
that are “large, urbanized regions that are defined by dense patterns of interac-
tions rather than by political-administrative boundaries” (Fiedmann, 1986}, Those
interactions primarily refer to the economic market. Producer service firms, as well
as multinational corporations, link between cities on hierarchical and horizontal
levels (Friedmann, 1986). This constitutes economic hierarchies with regard to
headguarters in cities interacting with branches in other cities (see subchapter 3.3,
*World city”, for a detailed explanation). Accordingly, [ will investigate the flows
of power of informational cities based on the expert interviews and on secondary
research data with the following hypothesis:

H12 An informational city has to be a global city (“world city ™).

All of the cities investigated in the present work have been identified as world
cities in the research of John Friedmann, Peter |. Taylor or Saskia Sassen.
However, not all interviewed experts agree that their city is actually a world city.
17 experts stated that they may be living in a regional center orin a sort of world
city, but that the only real world cities were New York, London, and Tokyo. All of
the interviewed experts from London and New York do agree that their respective
city is a world city. Tokyo is an exception in this regard, as two experts did not
agree due to what they perceive as a lack of openness (TOK 3, TOK 4). This is also
reflected by the negative quality value of -2 for Tokyo in the SERVOUAL evalua-
tion (Figure 644). Comparing the results of all cities, 11 have a negative quality
valie, five a neutral and 14 have a positive value. Thus, no definitive conclusion
can be drawn as to whether an informational city is supposed to be a world city
or not. In total, 22 experts mentioned explicitly that it is not important and 17
that it is important for an informational city to be a world city. Hence, in London,
the interviewed experts on average see it as very beneficial to be a world city as
indicated by an expectation value of 6. That they see London as the leading world
cityis clear through the scaled experience with 7. For the e xperts in New York, itis
a must to be a world city, as they marked their perceptions and expectations both
as seven on average. In Tokyo, the experts also rated their expectation very high
but not their experience, which points to a lack in cityness.
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Figure &.44: Quantilative interview resulls according o SERVQUAL [quality value = perceplion =
expeclation) for H12 (An informational city has to be a global city ('world city’).

During the interviews, the question arose whether the city is a world city when
itis a global city. For many of the interviewed experts, it is no question that they
live in a global city (37 experts agreed), as through import and export trade, a city
isintegrated in the global market (BA 6, PA 6). Through the internet, information
can be retrieved globally (seven experts). Even through a dty's own or a nearby
airport, the city can be reached within a certain time (BE 1}, But to be globally
connected, whether digitally or physically, does not automatically lead to being
a warld city. Thus, nine experts mentioned that they are not living in a world
city, respectively the experts are from Barcelona, Berlin, Frankfurt, Milan (three
experts), Stockholm, and Tokyo (two experts).

However, several options have been discussed as to what constitutes a world
city. “World city, does this mean like we are world class or that we interact with
the world and across the world? (TOR 2). Seven experts mentioned that it is
important that the economic market is globally orented through global trade and
an international workforce. If the city is not a world cdty, then it probably does
not have such a multilayered structure. For example, Oxford is a knowledge city
and is less economically oriented and Tallinn, for example, is an IT hub butlacks
in other aspects (L0 2}, Cities that are acknowledged as a regional hub may also
convey a cosmopolitan lifestyle. S&o Paulo, for example, is the most important
city in South America (SP 5), and Stockholm is the hub of Scandinavia (ST 4).
However, an informational city does not necessarily have to be a world city if the
city is able to invest in the right infrastructures of knowledge and information.
Examples of informational cities that are no world cities are Oul in Finland or
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Aalborg in Denmark (PA 2), as well as Vanarasi, a knowledge hub in India (TOR 1).
For two experts (BO 2, MO 2), to be a hub for research and development is more
important than to fulfill the conditions of being a world citw.

An informational city can be a top tech city with universities and a high grad-
uate population, but without direct flights (MO 2}, However, it could not be a
world city due to the lack of physical connectivity, For nine experts, it is of crudal
importance to be very well connected with the world. A global airport (nine
experts), conferences (two experts), and trade fairs (MI 4) enhance the physical
infrastructure. Furthermore, to be open and welcoming has been emphasized as
very important. The mix of people (four experts), ethnical and cultural diversity
(eight experts), and openness to immigrants (five experts) represent this attitude,
In addition, itis of advantage if the population can speak English (seven experts).
“The language helps in London to be open and attract people” (LO ). “Over half
of Toronto's population have been born outside Canada and about half of our
population are minorities, [ think it's probably the most diverse city in the world
sometimes... Our diversity is our strength. That is the slogan that Toronto has®
(TOR 2). This culture, diversity, and openness is an important aspect in attracting
people. Cities that lack in culture have the problem to be not acknowledged as
a world city. For instance, Shenzhen is no cultural hub and has alse struggled
to be accepted as a hub within the global economy (SHE 1), Many cities that are
built from scratch have to overcome such problems. Thus, for instance, Songdo, a
new planned city near Seoul has to identify its own urbanity (lThan, Méhlmann,
& Stock, 2015). Accordingly, Saskia Sassen has stated in an interview that those
cities are deurbanized places (Meister, 2012), It is possible to build a global eco-
nomic hub, but the culture is anchored with the people and has to arise from
human interaction.

In summary that an informational city is a world city may be a consequence
and not the starting point of a development (MI 1). During the interviews diverse
aspects have been mentioned that constitute a world city or global city. In the fol-
lenwing, [ will therefore further investigate the importance, first, of the economy,
second, of the physical connectivity and finally, of an open and welcoming
culture.

Hubs of power, knowledge, and innovation

Diverse measuring methods have been established to identify flows between
cities (see chapter 3, “Measuring cities of the knowledge society™). Economic
measures are related to the flows of power between cities in a global network.
Accordingly, varous rankings, indices, and benchmarks have been published
that rank a city's position in comparison to others. Following Clark, Moonen, and
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Couturier (2015b), as of 2015 29 publications in total were based on city investi-
gations dealing with business, finance, and investment, and another 16 dealing
with the economic growth and performance have been published. In the major-
ity of world city comparisons, six cities consistently rank at the top: New York,
London, Paris, Singapore, Hong Kong, and Tokyo. They are referred to as estab-
lished world cities (Clark, Moonen, & Couturier, 2015a).

However, other cities can be or become global hubs by virtue of specific
activities. For example, “Boston doesn't have the same business corporations
like London or Mew York, What vou find in Boston is a lot of companies open
up their research and development offices here. [[] ... 5 not about having the
CEO ... here. It's about having the real knowledge arms of these corporations
located here, ... Microsoft has its base in Seattle, Google in San Francisco... but
becauseof the richness of Boston's information they choose to put engineering
[and] research ... here” (BO 2). Frankfurt, for example, is a small city going
purely by its size, and only due to its financial market is it a global hub (FR2).
A further niche is served by Shenzhen, namely that of a production hub for
the world. It is able to attract talents within China, but not on a global scale
(SHE1). Tavlor, Derudder, Faulconbridge, Hoyler, and Ni (2014} emphasize that
specific strategic places can constitute global hubs with regard to “one” eco-
nomic sector. Hence, a global city can find its specific activity within the world
EConomy.

However, global or world city comparisons refer to a city's role within the
global economic market and thus to its economic success overall. Hence, to
be a capital-intensive city is of advantage, as is the ability to finance the nec-
essary infrastructure (SG 13). And if you are an informational world city, then
the information flows are also of crucial importance (MO 3), as, by definition, an
informational city is home to the knowledge society (Stock, 2011). Thus, flows
of information and knowledge dominate. To identify the control and command
centers of the contemporary economy, the number of headquarters in a city is
used as an indicator (Taylor & Csombs, 2012), And to measure the knowledge
production of a city, the amount of STH publications can be counted (Stock, 2011).
Finally, the knowledge that results in innovation is measured by the number of
patents granted (Stock, 2011}

According to an expert fram Tekyo (TOK 3), Japanese firms have branches
around the world. Thus, there is a power flow from the company headguarters
to all branches in other cities. But Tokyo as city is not internationally orented,
rather preferring to act within the dosed national market. This results in fewer
investments, for instance, in R&D. However, this has insulated Japan from the
zlobal financial crisis in 2008/2009. Following Taylor and Csomds (2013), Tokyo
has developed most of its powerful corporations before the 1990s. This is also
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true for some corporations in the U.S. However, newcomers like Silicon Valley
or Shanghai are expected to shake up the hubs of power in the global economic
market, As presented in Figure 645, the typical global cities (Tokyo, New York,
London, and Pars) are at the top in terms of the number of headquarters in the
city, listed in the Fortune 2000 (Taylor & Csomds, 2012},

HUBS OF POWER, KNOWLEDGE, AND INNOVATION

B Number of STH publications 2011 per 100 capita (knowl edge)
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Figure 6.45: Hubs of power, knowledge, and information according Lo the number of com pany
headquarters, STN publications, and patents granted in a city. Data source: Web of Science
[retrieved in 2014), Derwenl World Patent Indesx (retrieved in 2013), Taylor & Csomds (2012).

Looking at the knowledge and innovation output as represented by the number
of publications and patents, a slightly different order emerges. According tothe
total amount of publications, Beijing, Tokyo, London, and Seoul are at the top,
and on a per capita basis Boston is topping the list followed by Stockholm, San
Francisco, and Amsterdam. Comparing the cities’ innovation output, the highest
number of patents was granted in Seoul, followed by San Francisco, Shenzhen,
and Paris, and on a per capita basis San Francisco leads the field, followed by
Boston, Paris, and Munich. In conclision, being a world or global city based
on the economic market is not a guarantee to be similarly competitive with
regard to the other flows. Hence, cities like San Francisco, Shenzhen, Munich,
Stockholm, and Beijing have already established or are growing in importance
as hubs within the global information and knowledge flows that are of crucial
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according to the definition of informational world cities. Nevertheless, the pre-
sented figures just reflect a snapshot of the vear 2011/2012. For future research,
it would be interesting to investigate the development for a longer time period.

Physical connectivity

To be a global or a world city the city needs to be connected with the rest of the
world (nine experts). That all of the 31 cities investigated in the work at hand have
an enhanced ICT infrastructure, and some of them are also hubs of the ICT eco-
nomic market, has already been discussed in section 6.1.1 (*ICT infrastructure™).
But next to the digital connectedness, the physical infrastructure is also of impor-
tance, connecting a world city not only with its hinterlands but with the rest of the
warld, as well. Hence, the global digital world needs to be connected to the local
physical world (SG 5). In world city research, physical connectivity is measured by
the number of flights, espedally the number of direct destinations (Budd, 2012},
with hubs of international flights referred to as “aerocities.” Budd (2012} counted
the connectivity of the top five busiest intemational airports for the year 2008,/2009
and ranked them by the number of international passengers (Table &.13). Com-
paring the investigated airports, the number of international passengers is not
correlated with the number of direct destinations served or of airlines serving the
airport. However, it might be of advantage to be a direct neighbor of a world city
and to profit from all existing infrastructures (BE 1). Examples are Silicon Valley,
which is located within the area of San Francisco, or Cambridge, which is directly
affiliated to Boston. Othermodes of transport can increase the connectivity further.
Thus, forinstance, in Singapore, the port has particulardy pushed the development
towards a global city (SG 4). According anexpert from S3o Paulo (SP 4), the airport

Table 6.13: Connectivity of the top five busiest international airporls for Lheyear 2008/ 2009,
*2007. Data source: Budd (2012).

Number of Airpart Direct destinations Mumber of MNumberof
international served countries served airlines
passengers

(in million)

62 London = Healhrow 180 90 90
55 Pars - Charles de Gaulle 204 106 1
48 Amsterdam = Schiphol* 267 87 98
47 Frankfurt 304 106 119

a6 Hong Kang 180 a6 85
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of 5o Paulo is well connected, the local infrastructure is lacking. Hence, the con-
nection from the airport to downtown 530 Paulo is rather poor. According to the
world city researcher Taylor (2012}, the main users of the physical infrastructure
are multinational corporations. Building this infrastructure, however, is planned
on a political level. Thus, political decisions are able to influence the global con-
nectivity, but in the end, a city's government can only invest if the economy pro-
vides the necessary capital. Dubai, for example, is growing in importance. Hence,
in 2015 Dubai was the city with the most international passengers (77 million),
and London was only ranked second (66 million international passengers). Dubai
is also aiming to become the world's leading container port by 2030 (“Growing
up. The Gulf state's expansion is more sustainable than its previous boom,” 2015).
Today Dubai s named “gateway city” and it has the potential to reach an equal
status as Singapore in the future (Clark et al., 2015a).

World city culture
A world cityisnot merely made up of all the offices and private residences in a city.
Itis further constituted by a process of “complexity, incompleteness, and making”
(Sassen, 2013, p. 209). Thus, as a world city, it is important to be an open ity -
open for globalization, open for culture and open for people with diverse back-
grounds (BE 1). Xenophobic attitudes and right-wing extremists can severely harm
a city"s public perception (MU 1}. This hasbeenthe case at the Max Planck research
institute in Dresden, Germany. The institute currently has problems to attract tal-
ented people to the city due to widely reported xenophobic incidents. This will,
in turn, harm the economy, because talent cannot be attracted from around the
world. In contrast, Boston is a city that is attracting these talents to educate them
at Harvard or at MIT. The problem is, as one expert (BO 3) stated, that the people
come there, graduate, and in many cases leave the city afterwards. Seoul, for in-
stance, is a globally known city, but it is lacking in openness (5E 2). According to
one interviewed expert (SE 2), the population is rather dosed. They cannot speak
English and have to overcome many barriers. Tokyo, as well, is lacking in interna-
tionality, openness, and language skills, as stated by one expert (TOK 1). Japanese
people tend to stick to themselves, However, openness to immigrants and diversity
incultureis not always recognized as positive: “Milan doesn't have the willingness
to become a global dty because people do not want to lose their soul” (M1 8).
Feeling lost due to the quickly growing population and immigrants has also been
mentioned as a problem in Dubai. Especially the older generation struggles with
the diversity of culture and people they have not grown up with (DU 2.
Mevertheless, to become a global hub, the city has to attract the creative
class. An investigation of New York's labor market has identified that the cultural
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sector is the most dominant in the city, which helps in attracting further talents
(Currid, 2006). However, the salaries are not the highest in comparison with ot her
cities, "Mew York's great attraction may be that itis an integrated production and
distribution system that provides access to high volumes of knowledge, ideas,
information, skill sets, and greater possibilities for individual success within
one's feld” (Cumid, 2006, p. 343). Thus, the attraction of talent is an important
factor of a world city.

Whether a city is open to immigrants can be determined by the share of for-
eign-bom population. Figure 6.46 represents these shares for the informational
world cities investigated in the present work, Due to missing data, Sio Paulo had
to be exchided. Overall, Dubai is the city with the highest share of foreign-bom
population (83%). This is not surprising, as Dubai has undergone a growth boom
(“Growing up. The Gulf state’s expansion is more sustainable than its previous
boom,” 2015). In the 2000's its economy was mainly based on the oil reserves. But
economic free zones have attracted many foreign corporations to open subsidi-
ares in Dubai. In some of these economic zones, businesses were even allowed
to open a branch without any local partner. Thus, the labor market was open to
non-local firms as well as non-local talents, According to an interviewed expert
(DU 3), local men prefer to work for the state, as the jobs are very well paid and
the living costs are very high. Dubai also has a large number of immigrants work
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at the constriction sites to build the high-rise buildings as well as talents that
are responsible for the economic market growth (Kosior et al., 2015). The second
and third highest share of foreign-born population can be found in Toronto and
Vancouver. The interviewed experts from both cities have mentioned that their
city is very open to immigrants and that this is of importance for the local labor
market (TO 2, VA 3). Montréal, the third Canadian city in this investigation, is less
open, due to the language barriers (MO 3) and less representation of intemational
organizations (MO 6). The established world cities London and New York both
have a share of 37% of foreign-born population, whereas Tokyo is the big excep-
tion with only 3%, Further low rates can also be identified for other Asian cities
like Beijing and Shanghai, which both have rates below one percent.

The “Global Talent Competitiveness index™ (GTCi) investigates the ability of
countries and businesses to attract a talented workforce. This index is produced
jointly by INSEAD, Adecco, and Singapore’s Human Capital Leadership Institute,
and was so far published for the years 2013, 2014, and 2015/16. The index focuses
on the openness of nations towards a global workforce, According to the * World
Migration Report 2015" migrants tend to concentrate in global dties and not
spread in the nation (IOM, 2015). Thus, for example, Australia has a share of 28%
of foreign-born population, but the majority is concentrated in the world cities
Sydney and Melbourne. Therefore, itis not hard tosee why Singapore, a city-state,
reached the top of the talent competitiveness ranking in 2015 (see Figure 6.47).
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MNevertheless, the GTCI aims to be neutral, globally respected and to contribute
to the global debate on talent attraction and economic success, but as cities are
more agile in attracting talents, not much advice is given how governments can
contribute to this development on a national level (INSEAD, Adecco, & HCLIL,
2015}, The calculation of the index is based on two sub-indices. First the compe-
titiveness sub-index, which measures, for instance, the climate of the regulatory
market, the business environment, and further what a country is doing to attract
talent, to grow the talent (e.g. by education), and to retain it (e.g. through lifestyle
and sustainability). The second sub-index is based on the talent competitiveness
output, which measures the actual situation on the labor market as an indicator
of the success of current regulation and talent attraction.

Comparing the talent competitiveness on a national level and the share of
foreign-bom population on city level, a slight positive Pearson carrelation of +0.5
can be identified. Comparing the U.5. cities, which have slightly lower scores than
Singapore on a national level, the share of the foreign population varies between
2706 and 39% on the city level. Nevertheless, these are very high scores compared
to the cities located in Asia. These cities have a share of between 0.5% and 16.2%,
and in consequence China ranks lowest in the ability to attract foreign talents.

Finally, the findings of all countries investigated in the global talent com petitive-
ness ranking show a comrelation of a nation's income with its ability to attract talent
(IMSEAD et al., 2015). Further, in a world of talent circulation, cities become “talent
hubs." Cities can best contribute to attracting talent by offering “(1) high-quality
infrastructure, (2} competitive market conditions and business environment (includ-
ing clusters), (3} an existing critical mass of talents, with excellent networking and
cooperation possibilities, and (4) superior living conditions (including factors as
diverse as climatic conditions, cultural environment, safety and easy access to key
services such as health or education)” (INSEAD et al., 2015, p. 37).

Conclusion on cityness

In summary, the investigation has not proven that it is important for an informa-
tional city to be a world city. Inter-city relations constitute the global city, as cities
are physically and digitally connected with the rest of the world, especially those
located in nations with a high level of development. These cities are then able
to become hubs within the global economy. However, world cities are measured
primarily according to their status as a hub of multinational corporations or pro-
ducer service firms. To be home to the headquarters of these firmsis considered to
be the place of command and control, controlling subsidiaries in other cities. This
can be referred to as the flows of power that build inter-city connectivity. Com-
paring the flows of power with those of knowledge and information, no direct
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relation can be found. Hence, the cities that are recognized as knowledge hubs,
like Boston, ar innovation hubs, like San Francisco, are not the leading cities of
power flows. An economic definition of the term world city in the twenty-first
century will result in Tokyo, Mew York, and London as primary dties within the
hierarchy of power. Economic success can therefore provide the necessary in-
frastructure, but it is no guarantee to be a leading world dty of knowledge or
innovation.

A further indicator of a world city is to be physically connected with the rest
of the world. This can be measured by the number of intemational passengers,
direct destinations, and airines per airport. The amount of cargo handled at
a container port is also used as a secondary measure. However, infrastructure
development is always based on political decisions, requiring businesses and the
government to work together to accomplish a successful development. One city
that is profiting from its enhanced physical infrastructure is Dubai. The city has
the busiest airport and aims to become the largest container port in the world in
the future.

Finally, the inner-city process is acknowledged as an important aspect of
being a world city, Urbanity constitutes real cities, but is based on human inter-
action and not on planned dense areas of offices and residences. In world cities,
the global labor force is welcomed, something that can be detected through
the number of foreign-bom residents. This number reflects openness to cul
tural diversity, but should not be equated with the ability to attract a talented
workforce, Multinational corporations and producer service firms are needed
to provide an adequate labor market. In this, business and cities can mutually
benefit from each other: The city offers the superior infrastructure and metro-
politan lifestyle, and the firms create the necessary capital to sustain it. A slight
positive correlation can be identified between the share of foreign-born resi
dents and the ability to attract foreign talent. NMevertheless, a city like Tokyo is
home to the highest number of multinational corporations, but is not able to
attract international talents, Other Asian cities also have a very limited inter-
national population. According to the experts, the language barriers could be
a problem in attracting talents. Thus, cities in the United States or Singapore,
with its bilingual population, score very high in the GTCL, in contrast to China or
Malaysia. Among the Canadian cities, the Anglophone cities Toronto and Van-
couver have a muchhigher percentage of foreign-born population thanthe Fran-
cophone Montréal.

In summary, both hypotheses (H11 and H12) investigated with respect to
being a world city do not deliver a clear result. A city such as New York is an
established world city, and has been for decades. It has a high GDP, has the
highest capital flow at the stock exchanges and is also home to six of the 100
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maost successful FinTech companies. But New York is not the city with the highest
knowledge or innovation output. NMevertheless, it is able to attract talents and
multinational corporations, both being world city indicators. However, this
does not prevent smaller cities from being successful, as the case of Boston
demonstrates. In such cities, however, the economic market will be more spe-
cialized. As identified by Taylor et al. (2014}, they can constitute global hubs
with regard to “one” economic sector. And under the assumption that infor-
mation, innovation and talent may flow globally, it will eventually suffice to
become a regional hub,
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7 Conclusion

The present work was a first attempt to investigate the influence of political
willingness, infrastructures, and the status as a world city on the state and devel-
opment of prototypical cities of the knowledge society. The underlying theories
on cities of the 217 century have been developed throughout the last decades, but
a global comparison of real cities is missing. Thus, for example, the emergence
of the creative class is primarily demonstrated in the United States and so far has
not been found for cities in other countdes (Murugadas, Vieten, Nikolic, Fietkie-
wice, & Stock, 2015), Other case studies, such as for instance the correlation of
the “Human Development Index™ and the “ICT Development Index”, have shown
that ICT is growing in importance globally (Stock, 2011). Even though this data
was gathered on the national level and not on the city level, it demonstrates that
a higher human development positively affects the maturity of the ICT infrastmc-
ture and vice versa. But what does this mean for our cities in a global economy?
As there are different definitions of prototypical cities of the knowledge society,
and as indices on the city level are not available on a global scale, the approach
in this work has been to identify the “new feld” of real world examples of infor-
mational world cities. Hence, the attempt was not to only focus on the increase
of ICT, as many previous case study projects of smart cities have, but also on the
recent development of cities with regard to governmental, human, and economic
interaction.

In this chapter, | will summarize the main findings of each hypothesis and
reveal whether they were supported by the data or whether they have to be recon-
sidered based on the expert interviews. Finally, the identified characteristicsin a
typical informational world city will be summarized.

7.1 Infrastructures

The main infrastructures of an informational world city are digital and cognitive.
The digital refers to investigations concerning the information and commu-
nication technology (ICT). Its use and access are highly correlated with a high
level of human development on the national level (Stock, 2011). That is why all
of the investigated cities are located in a high or very high human development
environment and it can be assumed that the underlying ICT infrastructure is
advanced. Furthermore, as a global hub, an informational world city adds value
to the economic market of the ICT sector. The cognitive infrastructure is used by
researchers to refer to the knowledge and creative city (Ergazakis, Metaxiotis, &
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Psaras, 2004; Florida, 2002; Landry, 2008). As described in the literature review,
itisdifficult toseparate both city types, asthey have many overlapping indicators.
Thus, the infrastructure was investigated according to knowledge and creative
institutions. In total, seven hypotheses were investigated as part of the digital,
knowledge, or creative city. While the hypotheses could not be shown as valid for
each of the 31cities, the results were able to provide some best practice examples.

Looking at the first hypothesis (H1), “Informational world cities are hubs for
companies with information market activities, e.g. telecommunication compa-
nies,” it can be agreed that information market activities play an important role
in the majority of the investigated cities. However, the market is changing from
being a hub of telecommunication and hardware production, as Helsinki has
been in the past due to the former success of Nokia, towards increasing numbers
of technology-driven corporations and software products. Technology hubs are
for example the San Francisco Bay Area, the Taipei Region, and the Seoul Region.
Telecommunication hubs are Tokyo, Beijing, and Dallas. Furthermore, culiural
and other institutions located in ICT hubs may profit from synergy effects. In
addition, universities are needed to educate the knowledge workforce, Interest-
ingly, most experts associate the ICT market with entre preneurship and tech start-
ups. However, a job-growth impact has so far only been demonstrated for North
American cities and not on a global level (Murugadas et al., 2015). Cities ranked
as the most entrepreneurship-friendly are Silicon Valley, Mew York, London, Los
Angeles, and Helsinki, all of which can be interpreted as entrepreneur ICT hubs,
Finally, due to the increasing possibilities for how information and technology
can be used it can be assumed that an informational world city is an ICT-related
hub at least with reference to tech startups.

Hence, the second hypothesis (H2), “The ICT infrastructure in an informa-
tional world city is more important than automotive traffic infrastrocture,” was
very provocative since the physical space in a city is still of high importance.
Mevertheless, on the city level, an independent measuring of the ICT maturity is
missing. Some indicatorsare only useful in dense areas, such as accessto, quality
of, and use of Wi-Fi. And it should be emphasized that the shrinking importance
of cars in the city is a natural result of population density and not directly caused
or amplified by advanced ICT. But as people are going to use other modes of
mobility than a car, [CT can make them more comfortable, e.g. through mobile
pavment. Finally, fewer cars result in a more sustainable city. Because of that, the
hy pothesis has to be reformulated as follows: “The maturity of ICT and sustaina-
bility are highly correlated in an informational world city.”

The third hypothesis (H3) “Sdence parks or university clusters that cooper-
ate with knowledge-intensive companies are important in aninformational world
city,” is acknowledged as being the heart of the knowledge society. Hence, all the




7.1 Infrasiruclures =261

best practice examples of ICT hubs as well as most innovative cities are home
to “elite universities.” Sclence parks and clusters need collaboration with top
quality universities. Best practice examples are Cambridge in the Boston Area
and Silicon Valley in the San Francisco Bay Area. Both are agglomerations of
universities and knowledge-intensive companies, demonstrating the success of
physical concentration. Furthermore, both cities have a flourishing startup scene
and are highly innovative. In conclusion, cities with highly ranked universities
are more likely to be a knowledge and /or innovation hub.

With regard to the fourth hypothesis (H4), “Aninformational world city needs
to be a creative city,” a mixture of the traditional and modern definitions was dis-
cussed. Hence, the term creativity was widened from culture and arts to include
technology and innovation. Creative institutions (museums, galleries, etc.) are
not good indicators to identify a creative city, whereas the innovation output can
be measured by the number of patents granted. By the pure number of patents,
Seoul is the leading city, while per capita, San Francisco and Boston have the
highest numbers in 2012, Furthermore, the creative economy affects the digital
economy, for example by online sales of cultural goods, A creative city also allows
a free flow of people. This is measured by the city's tolerance. Most tolerant in
the US are San Francisco and Los Angeles (among the 5 US cities investigated in
the work at hand). Creativity also needs space: “Creative milieus” for artists, and
“milieus of innovation” for the technology talents and entrepreneurs, Thus, being
a creative city is at the very least an advantage, with San Francisco again being
one of the leading best practice examples. Finally, out of all creative city aspects,
the most important characteristic is space for and flow of the creative class.

The role of physical space was investigated in the fifth hypothesis (H5),
“Physical space for face-to-face interaction is important for an informational
world city.” Two main aspects stood out: First, the city should have an architec-
ture that encourages face-to-face meeting, e.g. by a “coffee house culture” asit is
known in Vienna or Paris. Second, coworking spaces are growing in importance
in an increasingly digitized world. Entre preneurs and startups profit from tacit
knowledge exchange and an open innovation process, just like other businesses
and corporation. However, most cities offer only commercial places such as cafés,
bars or restaurants, and only little free community space. To positively impact
creativity, it is important to assemble a diverse mix of people and work across
different disciplines. Libraries often offer this space and the necessary infrastruc-
ture through Wi-Fi hotspots, On a per capita basis Amsterdam, San Francisco,
and Boston have the most coworking space available - and thus spaces for people
to meet face-to-face.

The public library serves a special function in an informational world
city. This is expressed in the sixth hypothesis (He), “A fully developed content
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infrastructure, e.g. supported by digital libraries, is a characteristic feature of an
informational world city.” Access to specialized databases needs to be adjusted
towhatis important to the general public. Relevant are, for example, instructions
on how to use digital content, assistance in information retrieval, and digital
equipment and Wi-Fi connectivity at all branches. As a digital content provider,
the library can help the municpality to open and digitize data. Based onan inves-
tigation of the offered digital services, the cities New York, San Francisco, and
Toronto are best practice examples. Finally, a fully developed content infrastruc-
ture is not of great im portance. The hypothesis needs to be reformulated into the
following: “The knowledge society needs advanced information literacy as well
as local information providers (e.g. open data portals).”

As the final part of the investigation of infrastructures, the librares” impor-
tance as physical space was explored with H7 “Libraries are important in an
informational world city as a physical place for face-to-face communication and
interaction.” That physical space for face-to-face communication is needed in
an informational world city was already revealed by HS, but it is not a common
standard in informational cities that libraries are those places. However, library
space must adjust to the community’s demands. In Beijing the working spaces
and in Shenzhen the bookstores are crowded. In Stockholm space for a varety
of activities is given instead. Interestingly, maker spaces add a new dimension to
the existing spaces in libraries. Best practice examples of physical library spaces
can be found in Montréal, Singapore, and Shenzhen. However, interesting maker
spaces have also been introduced in Chicago and Toronto, allowing citizens to
create and not merely consume. In some cases, they can also be invited to the
public library to be part of the libraries” program as well as to participate in the
decision-making regarding future developments. Indeed, the public library is
important as face-to-face space for the community, which is why the community
should be able to interact and participate in the future of this space.

7.2 Political will

The political will of an informational world city refers to the governmental plans
for and energy in pushing forward the knowledge-based urban development.
With respect to the development of the ICT infrastructure, e-services can also
be made available on the municipal level. Hence, through e-participation and
e-democracy, the city can reach the level of e-govermnance or even become an open
government, if it is able to take charge in implementing open innovation pro-
cesses, Finally, transparency was identified as key to a trustworthy government.
However, on a global scale, the free flow of information is shrinking.
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Concerning H8, “Political willingness is important to establish an informa-
tional world city especially according to knowledge economy activities”, the
investigation indicated that it is not a necessary requirement. What government
can do is to boost the informational city development through funding and
incentives. Particularly, incentives to attract the information and knowledge
economy are of advantage, e.g. Twitter in San Francisco, Ubisoft in Montréal, or
the special economic zones in Dubai and several Chinese cities. Political action
in an informational world cty can both help and hurt. In Berlin, for example,
the startup evohition was a bottom-up development. This is comparable to the
creative milieus that have emerged in free spaces. Today, milieus of innovation
follow this trend. For instance, Shenzhen's evolution into a Silicon Valley of
Hardware was only possible because the government did not interfere. Cities that
are acknowledged as having a strong political will towards a knowledge-based
urban development are Barcelona, Boston, Melbourne, Montréal, Seoul, Shen-
zhen, Singapore, Tokyo, Vancouver and Vienna.

A further part of the political will is the integration of egovernance, as investi-
gated by HY, “An informational world city ischaracterized by e-governance (including
e-government, e-participation, e-democracy).” However, most of the cities do not
perform as the interviewed experts would like to see. There are still many fears that
need to be faced before e-governance can be realized on the municipal level, such
as high costs and the security and reliability of the data. However, on the national
level, many governments have introduced online identification that can be used to
verify government-to-citizen or government-to-business transactions, e.g. SingPass
in Singapore. This is a major step forward in the realm of e-services, but still a long
way from true open government. Participatory approaches in decision-making pro-
cesses need engaged citizens as well as an open-minded administration. Ultimately,
e-governance could become a characteristic feature of an informational world city,
but is cumently not yet fully available,

Regarding the political will and e-services, a hypothesis on freedom of infor-
mation was evaluated, namely H10, “A free flow of all kinds of information (incha-
sive mass media information) is an important characteristic of an informational
world city.” Freedom of information can be investigated on the one hand by the
political will as evidenced by the laws guaranteeing freedom of information and
freedom of expression, and on the other hand by political actions represented
through the implementation of open data portals. However, a freedom of infor-
mation law by itself does not prevent cormption, as the example of Montréal
demonstrates. Similarly, mere access to mass media must not be confused with
a free flow of information, since self-censorship is growing. Independent pub-
lishers are also becoming increasingly rare, even though they are vital within
a knowledge society, for instance to foster critical thinking, In conchision, the
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investigated cities located in China, Singapore, Malaysia, or the UAE have no or
very little freedom of information. Informational cities in “Western™ countries
tend to have a higher degree of freedom of information than others, but there is
a global decline in the free flow of information that should alarm the knowledge
society.

7.3 World city

Research on world cities as well as on informational cities deals with the flows of
information, capital, and power. Capital and power are related to finandal hubs
and financial flows, as measured by multinational financial institutions, stock
exchanges, and the GDP (Taylor, 2004). Furthermore, the cityness as an aspect of
urbanity and inter-city flows was investigated in the case study of the 31 informa-
tional world cities,

Looking at H11, “An informational world city has to be a finandal hub with
a lot of banks and insurance companies,” the interviewed experts did not agree.
The overall economic success is much more important than the financial sector
(measured by the stock exchange and GDP). Many cities like New York, London,
Paris, San Francisco, or Boston can be found in the list of the top 20 global cities
as well as in the list of the top 20 venture capital cities. Finance and insurance
are not creative and therefore do not add value to the informational world city,
whereas the FinTech sector may close the gap between the world city and infor-
mational city. Global hubs combining both city types are New York, London, and
Paris. Interestingly, Boston is no global hub of finance and is not among the top
stock exchanges, but it is the city with the highest GDP per capita and one of the
top global university hubs, Being successful therefore does not seem to depend
on being a global financial hub, at least in the case of Boston.

Finally, conceming H12, “An informational city is supposed to be a global city
("world city"),” it could not be determined whether small or medium size cities
are unable to be informational cities. For some experts, it s more important to
be a hub for research and development. However, those cities generally do not
have the kind of infrastructure which attracts multinational corporations, which
in turn eventually attract the talents. But as revealed by Boston, this does not
seem to be a universal rule, as the city is the hub for B&D of many multinational
corporations, but not their headguarters. Therefore, these institutions as well as
the elite universities attract talents to graduate and to work there. In a world of
talent circulation, cities become “talent hubs™ independent of their size but char-
acterized by their openness. Thus, the hy potheses referring to world city research
need to be adjusted to gquestioning the openness of informational cities towards
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talents and innovation. However, this is just true for cities in “Western” countries,
as, surprisingly, cities in Asia are growing in their GDP per vear but not in their
openness for talents or information. Hence, based on the measurement of power,
knowledge, and innovation flows, they are able to compete or even lead the top
cities, as Seoul does when it comes to the total number of patents granted per vear.

7.4 Thetypical informational world city

Merging the ideas described above, we are able to draw the prototypical informa-
tional world city as follows:

An informational world city is by definition ubigquitously connected and
enables a sustainable lifestyle. ICT-related jobs are easy to find there. These jobs
will not be IT hardware manufacturing jobs, but rather may be related to culture,
health, finance or any other discipline that can enhance its efficiency and pos-
sibilities through ICT. Furthermore, it is easy to start one's own tech-related
business, as it is supported by the government and will enjoy many be nefits and
incentives. And if that does not work out, the multinational corporations in the
special economic zones are also on the lookout for creative talents.

Whe never needed, highly educated people can be found for a coffee break
in any of the countless restaurants or at your favorite coworking space. To share
their knowledge with others, entrepreneurs join the library community for a hack
event or demonstrate their 3D design skills in an open seminar. The library pro-
motes information literacy skills and keeps users up to date on social and envi-
ronmental topics. Every now and then space can be found that were redesigned
for different kind of activities, such as art, perfforming or coding workshops.

In terms of the world city status, it becomes less important to be a hub of the
financial sector. To make investments and the ability to apply for venture capital
will replace traditional finance institutions. However, both are located where they
are able to access an enhanced ICT infrastructure and additionally may profit
from the synergies with entrepreneurs of the FinTech sector.

Everyone is connected everywhere and anytime. The taxes and bus tickets
are paid via mobile application and the news users read consists of pre-filkered
pro-government information. Access is not restricted, but limited. In addition,
language barriers make it difficult to retrieve the worldwide knowledge. Talent
inflow is only observed in predominately English-speaking regions. For reliable
full content data, access to the university library is needed, which is often limited
to students and faculty. Citizen engagement in political decision processes to
fight to realize the freedom of information for all increases, but tweets to the
administration often go unanswered - the local government is too busy due to the
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digitization processes in each department. Ulimately, being one of the most suc-
cessful cities e.g. in finance, innovation, or education is by definition reserved for
a select few. The majority will remain regional hubs and not become command
and control destinations,

These findings are based on the investigated case studies. To assemble
maore evidence about the city development in the 217 century, interdisciplinary
approaches as in the present work and further empirical and statistical data are
needed. Finally, the identified characteristics based on the literature review and
modified according to the expert interviews will contribute to anincreased under-
standing of cities’ development, growth, and success in the 217 century. Hence,
we are now able to benchmark informational cities on a global scale with regard
to their political willingness, infrastructures, and dtyness. In the future, research
projects at the Department of Information Science of Heinrich-Heine University
Diisseldorf will continue to investigate the selected 31 informational world cities,
especially with respect to the indicators of the labor market, corporate structure,
and weak location factors. Considering the increase of the Intemet of Things,
open innovation, and sharing industry, it will be interesting to see how the cities
will develop in the following vears.
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Appendix lll: Bike sharing

City URL Comments

Amslerdam fid Bike renting: hilpe/www.iams Le dam.
com fenfvisiting/plan-your-lrip/get-
ling-around /rental/bike-hire

Barcelona https /i www.bicing.cat/

Beijing yes - bul no official website found http: ffwww.chsnews.com/ news/ china-
beljing bike-share-more-lanes-aim-to-
reduce-congestion-pollution/

Berlin http:www.nextbikede /de/bering/

Boston https :/f www. L heh ubway.com/

Chicago http i www.diveybikes.com/

Dubai http:fwww. bykyslations.com/en/ Available around tourist destinations

dubai/ (Pal|umeirah and Burj Khalifa)

Framklurt hittpe F wiww et bi kede f de (Tra alk furt

Helsinki https /i www. hslli/en/ cilybikes

Hong Kong no Jusl as tourislic attraction and freetime

Kuala Lum pur

London

Los Angeles
Melboume

Milan
Montreal

Munich

New York
Paris

San Francisco
Sao Paulo

Shenzhen
Seoul

no

https ¥ IFLgov. uk / modes/cycling/
sanlander-cycles
https:/f bikes hare.metro.net

hittp: fwww.imelbourne bikeshare,
com.au

https «/ www. bike mi. com

https /¥ montreal.bixl.com/

http:www.nexlbike.defen/
muenchen/

https /i www.citibikenye.com/
hitp:ffenvelib.paris.fr}

hitp:ffwww.bayareabikeshare.com /

hitp:ffwww.mobilicidade.com.brf
bikesampa.asp

http:fwww.glggese.com/indes php

https /fwww. bikeseoul.com: 447/
main.dolang=en

aclivity within a park httpz/fwww.
weslkowloon.hkfenf/smartbike

First Bikelines are introduced hitps:/
wiww . lheguardian.com/cilies/2015)
sep/ 18/ how-crowd-sourced-map-
kuala-lumpurs-ideas-cycling

Project: renting bikes with OPUS card
which is the usual public transporta-
tion card which can be preloaded and
used as payiment
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City URL Comments

Shanghai http:/fwww.chinarmb.com/

Singapore no Prololype hitp:fwww.zaibike.com/
Stockholm hitp:f www.cilybikes.se  home

Sydney fo

Tokyo htlp: ) doco mo-cyele. jp/ minaloen/

Toronlo https:/toronto. bixi.com

Yancouver https:/fwww. mobibikes.cal

Yienna https: www. cilybikewien.al /d ef




Appendix IV: Best ranked university in city

City Institution Academic Q5 World Center
Ranking of World University for Waild
Universities Rarnkings University

(Shanghai Ranking Rankings
Consultancy) (CWUR)
Baston Massachusells Institute of 3 1 3
Technology
San Francisco  Slanford Universily 2 3 2
London University College Londan 18 7 7
Chicago Uniwarsity of Chicago 9 10 8
Singapore Mational University of Singapore 101 12 65
Mew York Columbia University 8 22 &
Paris ENS - Paris 72 23 37
Mol real MeGill Universily 64 24 42
Beijing Teinghua Universily 101 25 78
Los Angeles University of California, Los 12 7 15
Angeles
Hong Kong Hong Kong Universily of Sclence 201 28 319
and Technology
Tormnlo Univarsity of Toronlo 25 34 32
Seoul Seoul National University 101 36 24
Tokyo University of Tokyo 21 39 13
Melboume University of Melbourne 44 42 93
Sydney University of Sydney 101 45 88
Varcouver University of British Columbia &0 50 62
Shanghai Fudan Universily 151 51 195
Amslerdam University of Amslerdam 101 55 114
Munich Technical University of Munich 51 &0 1M
Stockholm Royal Institute of Technology 201 92 126
Helsinki University of Helsinki 67 36 111
Berlin Free Unive rsity of Berlin 301 119 147
Sa0 Paulo Universily of Sao Paulo 101 143 132
Kuala Lumpur  Universily of Malaya 301 146 498
Vienna University of Vienna 151 153 223
Barcelona University of Barcelona 151 166 116
Milan Polylechnic University of Milan 201 187 397

Source:

Acadermic Ranking of Word Universities. (n.d.). Universily and college rankings lisl. Retrieved
from http:/fwww. shanghairanking. com/ resources. htmil

Quacquarelli Symonds. (n.d.). Top universilies, Retrieved from http://www.lopuniversities.com/
O'Neill, M. (2016). World universily rankings. Retrieved from hitps:fwww.kaggle.com/
mylesonelllfworld- university-rankings
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Appendix VI: Coworking spaces

City Name Number of Source
spaces

Amslerdam &0 http: fwww.launchdesk.nl/en/desk-amsterdam?flexdesk=no
Bdays=1&price=25-450&persons=1

Barcelona 31 http: /f barcelonanavigalor.com (barcelona-co-working-s paces/

Beijing 7 hittp: fwww. labslerccom /blog/beljing-cowarking-spaces/

Berlin 93 http: fwww.berin.de/ projeklzukunft/standortinformalionen/
coworking-spaces-in-berlin/

Boston 34 https: fbostonstartupsguide. com/ guide/boston-coworking:
spaces-roundup/

Chicago 152 hitps: {fwww.desklimeapp.com/

Dubai 10 https: www. wamda.com/2013/07 J10-popular-coworking:
spaces-in-lhe-arab-world
https: www.quora.com /What-are-the-be sl-co-working-
spaces-in-Dubai
own search on google

Frankfurl 15 hitps: \fwww.designoffices.de/standorte f frankfut-weslend
coworking-spaces/
http: fwww. the-affice-franklurt.de/
https: www. coworking. de
own search on google
hitps: Swww.yelp.de/search?lind_loc=Frankfurt+ams+Main,
+Hessenfslarl=108clll=sharedol licespaces

Helsinki 15 http: fwww.helsinkibusinesshub. i/ articlef Nind-your-
coworking-space-in-helsinki/

Hong Kong 24 http: fwww. Samconsulling.com fcoworking-spaces-
hong-kong. htmil

Kuala Lumpur 19 http: (fwww.slartupblink.com/blog/ kuala-lumpur-startup-
ecosystem/
hittp: fwww. lifestyleasia.com /450062 Lhive-10-co-working-
spaces-around- kuala-lum pur-Llo- know/
http: fwww.nexlupasia.com/ S-awesome-coworking-space-
around-kuala-lumpur-malaysia/
http: {fzaligo. com/ slories/ zaligo-slores/your-essential-
guide-10-12 «co-working-spaces-in-kuala-lumpur/

London 167 hittp: fwww.cowaikinglondon.com/co-working-spaces/

Los Angeles 65 https: www. desklimeapp.com

Melbourne 38 http: fwww.creativespaces.netad/lind-a-space#!/ Tson=newe
slEpage=1Rusage=567&municipal_ids%5B8%50=342

Milan 11 hitps: Swww.sharedesk.nel /search/ list /Milan-Laly

hitp: {fwww.coworking news.de/european-cowarking-
direclory M#ilaly
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City Name

Mumber of
spaces

Source

Montreal

Munich

Mew York
Paris

San Francisco
Sao Paulo

Shenzhen

Seoul
Shanghai

Singapore

Stockholm

Sydney

Tokyo

Taranlo

21

13

50
19

109

14

11

19

17

38

25

43

https:/fwww. quora.com /Where-are-Lhe-coworking-spaces-in-
Mot real

http:www. coworking-news. de/ cowarking-verzeichnis/#muc
http:ffwww.3hero.com/blog/die-besten-co-working-spaces-
in-hamburg-muenchen-und-berlin.html

https:/fwww. sharedesk, nel/search/list/ Munich,+ Germany
https:/fblog.getkisi.com /lop-coworking-spaces-in-mc/
http:/www.eu-startups.com/2016/01 /overview-of-Lhe- besl-
coworking-spaces-in-paris
http:fffrenchiechhub.com/blog /2 015/ 10/ the-10-best-
coworking-siles-in-Lthe-paris-region/

http:fwiki.cowarking orgfw/page/16583935/
sanfranciscoCoworking

https:/fcoworkingbrasilorg/

g5 pacos ily=5%C3%A 304 Paulo

http:ff startuplivingechina.com [ top10-besl-coworking spaces-
in-china/

https:/fwww. globallromasia.com shenzhen-slariu p-overview/
own googlesearch

https:/fwww. coworker, com/south-korea/seoul

http:ff startuplivingechina.com /lop10-best-coworking spaces-
in-china/

hitps: fwww. coworker. com /search [shanghal
http:f/thehoneyeombers.com/singapore/
co-working-spaces-in-singapore-shared-oMices-for-
freelancers-bud ding-entrepreneurs-and-slar-up-
companies/#WklqozlZavhL7508.97

http:ffwww. swedishwire.com/busines s/ 19627 lop-co-
working-spaces-in-stockholm-

http: S www . yourlivingeity.com) slock holm fcom munily/
nelworking-communily/co-working-spaces/

https:/fwww. routesnorth.com/stockholm / six-of-Lhe- besl-co-
working-spaces-in-stockholm/

own search on google

hitp:#f lukeryan.me/Lhe-best-co-working-spaces-in-
stockholm/

https:/fwww. coworker, com/search/sydney/australia
http:ffwiki.coworking. org fw/page/ 16583720/

Coworking Sydney

hitps: {ftokyocheapo.com| business /drop-in-coworking-
spaces-tokyo/

http:/ starluphereloronlo. com/ sup porl-calegory/ coworking-
spaces/
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City Name Number of Source
spaces
Vancouver 15 http: fwiki.coworking.org/w/page/ 16583740/

Coworking¥ancouver
own search on google
http: {fwww.bcliving.ca/s-besl-coworking-spaces-in-metro-
vantouver
hittps: www.yelp.com/search?elll=sharedollicespaces &(
ind_loc=Vancouveri2C#Wa

Yienna 26 hitps: Jgoodnight.at magazin/freizeilf 216-co-working-
spaces-wien
own search on google
hitp: {fwikl.coworking.org/w/page/ 165837432 /
CowarkingVienna




