IJAHP Article: Lombardi, P., Giordano, S. / Evalireg the European Smart Cities Visions of
the Future

EVALUATING THE EUROPEAN SMART CITIES VISIONS OF
THE FUTURE

Patrizia Lombardi
Politecnico di Torino
Interuniversity Department of Regional and Urbamd&is & Planning
Torino, ITALY
patrizia.lombardi@polito.it

Silvia Giordano
SITI Innovation Research Centre of Politecnico alifio
Torino, ITALY
silvia.giordano@polito.it

ABSTRACT

This paper illustrates a novel application of araktic Network Process (ANP) in
the field of Smart cities with the aim of investiigg the interrelations between the
components and sectors of Smart cities. Althoughetiis no agreement on the exact
definition of a Smart city, a number of main dimens can be identified through
literature review and these include: smart econoragart mobility, smart
environment, smart people, smart living, and smgavernance. These six dimensions
are used to evaluate four different policy visiafiighe city of the future as derived
from the Joint Programme Initiatives “Urban EurogéPI-EU). The results of the
evaluation show thathe Entrepreneurial Cityis the policy vision with higher
priorities in all the sectors considered in the sglpdle. Universities, Government,
Industry and Civil Society. Some relevant urbamplag and policy implications of
this vision are provided in the conclusion.

Keywords: Analytic Network Process, Smart Citiesg@anances, Triple Helix Ap-
proach.
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1. Introduction

In the last fifty years the world population hagwgn exponentially, at an average
rate of 1.2% per year, and has recently reacheatiidhtpeople. This is accompanied
by an urban explosion, with 1.25 million inhabitining urban areas every week.
Since 2008 over half the world’s population, treata say 3.3 billion people, is now
living in an urban environment. This figure willagh around 5 billion in 2030, and in
2050, 65% of people will live in urban areas. Adling to United Nations, by 2020
about 60 million people will migrate from sub-Sadraregions to North Africa and
Europe, a flow which will increase the current higtfigration trend. The urban
population issue is perhaps the most complex andiatraspect of the sustainable
human development problem. In many regions of thedythe natural increase in
population has a greater effect on internal urbawth than the rural exodus.

The future of Europe will be an urbanized futurebahization faces the grand
challenges our society is confronted with, and #mmeously contributes to their
scale and scope. European urban areas have tovdegpaperly and urgently to avoid
becoming less attractive to creative talents amdsfiand degrading in ‘liveability’.

International Journal of the 27 Vol. 4 Issue 1 2012
Analytic Hierarchy Process ISSN 1936-6744


Rob
Typewritten Text

Rob
Typewritten Text
http://dx.doi.org/10.13033/ijahp.v4i1.108


IJAHP Article: Lombardi, P., Giordano, S. / Evalireg the European Smart Cities Visions of
the Future

This leads to a newufban imperativeand raises the question of long-term strategies
for sustainable development. In this context, tieopean Commission has recently
launched the Joint Programme Initiatives “Urbandpei’ (JPI-EU) with the goal of
developing innovative approaches to adequately esddithe above mentioned
challenges and to create urban places of vitdlitgability and accessibility. To
reach these goals JPI-UE provides a systemic keimg and strategic approach which
takes advantage of emerging technologies, assesb#ig potential and socio-
economic impacts and utilising them in fundamegtadw urban policies and design
strategies (Nijkamp, and Koutrik, 2011).

The JPI-UE research programme is based on foutinked cornerstones: economic
vitality, smart logistics and sustainable mobilitypcial participation and social
capital, and ecological sustainability. To extracsystematic and coherent research
programme from these cornerstones, the JPI-UE @aslaped four thematic urban
images based on stylized appearances of urbanmaggitions in the year 2050:

* smart logistics and sustainable mobility — Conr&éy 2050

e economic vitality — Entrepreneurial City 2050

» ecological sustainability — Liveable City 2050

» social participation and social capital — Pioneity 2050

All the developed city visions are connected todbecept of “Smart city” which has
been quite fashionable in the policy arena in regears. A Smart city is usually
understood as a city with a high urban quality andapacity to innovate by
developing integrated actions regarding all aspecexonomy, environment, quality
of living, governance, transport and ICT. Therefasenart urban development is
based on a strategic vision and new approacheslioigs and urban planning
encompassing both efficient management of terat@gsources and cultural identity
through the use of advanced technologies (Komnig082; Shapiro, 2008; Deakin,
2010).

This paper aims to offer an evaluation of the JBIgblicy visions on the basis of an
analysis of the interrelations between “Smart”esticomponents and sectors of
innovation. It adopts a novel framework for undemsling Smart city relationships
called the triple helix approach. The triple halrodel has emerged as a reference
framework for the analysis of knowledge-based imtion systems, and relates the
multiple and reciprocal relationships between tive¢ main agencies in the process
of knowledge creation and capitalization: universitndustry and government
(Etzkowitz, 2008).

This analysis of the triple helix is supported eemgmented using the Analytic

Network Process (ANP) in order to model, clusted dmegin measuring the

performance of Smart cities. The model obtainedvalinteractions and feedbacks
within and between clusters, providing a processetive ratio scales priorities from

elements (Saaty, 2005). This offers a more trutaful realistic representation on
which to support policy making. The model is appligy using a full list of indicators,

available at the urban level, and a utilizing ausgroup that supported judgments
for deriving priorities.
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2. Development of a framework for evaluating Smatrt cies
performances

The application of information and communicationhieology (ICT) in the context
of future cities is often indicated by the notioha Smart City. Compared to the
concept of a digital city or an intelligent citydinbardi et al., 2009), the main focus
of a Smart City is not limited to the role of IChfliastructure, but instead focuses on
the role of human capital/education, social andti@hal capital and environmental
issues. These are considered important driverghaEnugrowth. Although the term
“Smart City” is not very widely used yet in spat@hnning literature or regional and
urban studies, it is still possible to identify iars aspects of the concept as a basis
for further elaboration. However, it should be mbtkat, in the literature, the term is
not used in a holistic way; rather, it is oftenated to various aspects of urban life
which range from economy to education.

In association with economy, the term Smart Citysed to describe a city based on
smart jobs or smart industries, i.e. the adoptib@a onodern business lifestyle and
culture in a digital economy. This term recognitest modern dynamic sectors of the
economy, in particular the ICT sector, have theeptial to generate high returns. In
addition, access to knowledge and information iss@dered a key entrepreneurial
factor for success in an uncertain dynamic urbasiness environment (Wakelin,
1990; Acs et al., 2002; Giffinger et al., 2007; éussirard et al., 2009; Caragliu et al.,
2011). The term Smart City is also used in relatmhe training and education of
citizens. A Smart City therefore has smart inhattitan terms of talent, skills and
formative level (Benner, C. 2003; Florida, 2002hisTconcept is also linked to the
influence and role that the university can havdamal economy by creating living
labs and innovation. Such living labs benefit fromteractions among companies,
universities and research institutes as well asegowental institutions and
organisations because these shape the urban immowistem and highlight their
role as centres of excellence (Torres, 2005). Euntbre, the term Smart City is used
to illustrate the use of modern technology in edagyurban life. This includes both
the relationship between the city government adstriation and its citizens as well as
modern transport technologies. On one side, goegrgance or smart governance,
often refers to the usage of new channels of conatian for the citizens, e.g. “e-
governance” or “e-democracy” (Rosenthal and Stra@@81; Lombardi et al., 2009).
On the other side, logistics as well as new trarispgstems are “smart” systems
which improve urban traffic and the inhabitants’bitity. Various other aspects are
mentioned in the literature in connection with taem Smart City like security/safety,
green, efficient and sustainable, energy etc. (Ben2003, Komninos, 2007;
Giffinger et al., 2007; Caragliu et al., 2011).dammary, there are several fields of
activity and a number of main dimensions describediterature in relation to a
Smart City (Giffinger et al., 2007; Van Soom, 2068sco Girard et al., 2009). These
dimensions include smart economy, smart mobilityaid environment, smart people,
smart living, and smart governance. These six daioeis connect with traditional
regional and neoclassical theories of urban gr@amthdevelopment. In particular, the
dimensions are based, respectively, on theoriesgibnal competitiveness, transport
and ICT economics, natural resources, human aridl s@pital, quality of life, and
participation of citizens in the governance ofesti

In order to explore the concept of a Smart cityjrarovative conceptual framework
has been suggested in this paper which is baseth®rtriple helix approach
(Etzkowitz, 2008). This model has recently emerged@ reference for the analysis of
knowledge-based innovation systems, and relates ntinétiple and reciprocal
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relationships between the three main agenciesemthcess of knowledge creation
and capitalization: University, Industry and Goveent (Leydesdorff and Deakin,
2011). In the Triple Helix innovation model, unigiy-industry-government work
together to achieve regional or national innovation science and technology,
forming a mutually beneficial relationshiphe triple helix model is composed of
three basic elements (1) a more prominent roléh@university in innovation, on
a par with industry and government in a knowleddmsed society; (2) a
movement toward collaborative relationships amdrggthree major institutional
spheres in which innovation policy is increasingly outcome of interaction
rather than a prescription from government; (3)aodition to fulfilling their
traditional functions, each institutional spherakés the role of the other” in
some regard. For instance, universities, traditipnaviders of human resources
and knowledge, are now critical socio-economic tgwaent actors, performing
a “Third mission”, in addition to research and teagh(Etzkowitz and Leydesdorff,
2000).

Although the above mentioned model is able to gdlyeexplain innovation, it is
clearly missing a relevant actor in the discus@bsustainable urban development,
alongside the university, the industry and the gowveent. The civil society plays a
key role in innovation next to these three institodl spheres This was first
highlighted by Etzkowitz and Zhou (2006) who explai'University—industry—
government relations, based on reciprocal prinsjpiecus on the positive aspect of
S&T development. When issues arise, the publid¢sstarplay a distinct role, directed
toward redressing the negative consequences of &&lopment or innovation”. In
the innovative university—industry—government Teiplelix model, three institutional
spheres interact to achieve innovation. Thus, thizeusity—industry—government
Triple Helix is basically in alignment. Howevergtie may be some conflicts between
innovation and application of new ICT solutionssaociety. Only the inclusion of
civil society in the model can guarantee the aamnsent of innovation in cities. This
advanced model presupposes that the four helicesaipin a complex urban
environment, where civic involvement along with tashl and social capital
endowments shape the relationships between théidrad helices of university,
industry and government. The interplay betweenetagtors and forces determines
the success of a city in moving on a smart devetoprpath. The final framework
includes both the above mentioned sectors or lebéennovation, i.eUniversity,
Industry, Governmentand Civil Society and the identified clusters or main
components of a Smart city, i.8mart Governancéelated to participation)Smart
Human Capitalrelated to peoplelSmart Environmenfrelated to natural resources)
Smart Living (related to the quality of lifejand Smart Economy(related to
competitiveness).

This framework has been used for classifying a remdé Smart city performance
indicators, as shown in Table 1. The sources sfdata include both a detailed and
focused literature review, including EU projectsports and Urban Audit dataset and
indicators selected from statistics of European ro@sion, European green city
index, TISSUE, Trends and Indicators for Monitorihg EU Thematic Strategy on
Sustainable Development of Urban Environment andarSncities ranking of
European medium-sized cities (Giffinger et al., 200an Soom, 2009; Deakin, 2010;
Caragliu et al., 2011) and a focus group with sgdesté and professionals. The final
list includes more than 60 indicators classified tive five clusters mentioned
previously. For instance, an indicator such as liewxpenditure on R&D” has been
identified as “SMART Economy” and linked to UNIVERY. Another example
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states that the number of lectures or courses wtgch be downloaded from the
Internet is a UNIVERSITY performance indicator bedong to a “SMART
Governance” category. This classification has based for structuring an ANP
(Analytic Network Process) exercise (Saaty, 2008h whe aim of investigating the
relations between Smart cities components, actwissérategies. This exercise was
conducted within a focus group, involving a numbkexperts in different disciplines

as described in

the next section.

Table 1
Smart Cities’ components, revised triple helix seztand performance indicators
SMART Human . SMART
SMART Governance|SMART  Economy . SMART Living .
Capital Environment
. . ) . % of population aged 15-64% of professors & research An assessment of the ambi-
) : ~ “lwith secondary level educalers involved in internationa|tiousness o emissions
N e s, reseatc bl SApenatLre o RS0l secondary lvel ducalers vobed n imatona ousnessof O e
E Y 0 P Yltion (Urban Audit) projects and exchange reduction strategy
%) Public expenditure on % of population aged 15-64 Number of grants for inter-
x ) education - % of GDP per |with high education (Urban| _.. . An assessment the exten-
I-I>J Eégg%ﬁﬁommn?gm}/ head of city Audit) national mobilty peryear | eness of city energy
S |Total No. Courses Number of research grants|% of inhabitants working in efficiency standards for
5 ' funded by international education and in research {% of accessible courses  |buildings
projects development sector
E-government on-line Gross Domestic Product pqVoter turnout in national an| gg&‘;ﬁggﬁ;gﬁéﬁﬁ dm IS?LSS;U;’:I gig:gﬂlggnp;er
avallability (% of the 20 head EU parliamentary elections leisure use head
basic services which are . . . Green space (m2) to which| .. . .
fully available online) Deb_t of m_unlmpal authority Share_of female city repre- the public has access, per Efficient use of electricity
per inhabitant sentatives ! (use per GDP)
capita
Median or average disposa L . 'I"otallannu:‘:xl water consump-
Percentage of households |ble annual household inco Number of public libraries Egr;,dm cubic metres per
ith computers —
W pu Unemployment rate Number of theatres & Efficient use of water (use
ploy cinemas per GDP)
Area in green space (m2)
Health care expenditure - % Greenhouse gas emissions
of GDP per head of city  |intensity of energy consump-
City representatives per tion
E Energy intensity of the resident An assessment of the com
W |percentage of households |economy - Gross inland prehelnsxenezs of pOI'C'FS tg
E with Internet access at honjconsumption of energy ) . . contain the urban spraw aj
S divided by GDP Tourist overnight stays in  (to improve and monitor
o registered accommodation |environmental performance
] per year per resident Urban population exposure|
8 to air pollution by particulate
10} matter - micrograms per
cubic metre
Total book loans and other|The total percentage of the
media per resident working population travel-
Foreign language skills ling to work on public
transport, by bicycle and b
foot
E»dgo'\(/jernlmeg/t L_Jsggt_edbyl An assessment of the extent
in '\(’j' l%ats 7(4° ";] 'Vr: uals 9% of proiects funded by ci Participation in Life-long  [Museums visits per inhabit{to which citizens may
age 0 4 who have us % of projects funded by clv learning (%) ant participate in environmental
> [the Internet, in the last 3  |society decision-making
Lll_J months, for interaction with
— public authorities) N . An assessment of thg exten-
Q Individuals' level of comput{ Theatre & cinemattendanc(siveness of efforts to in-
8 er skills per inhabitant crease the use of cleaner
2 transport
= o - ;
> Individuals' level of internet] % of citizens «Iengzged n |
O skills environmental and sustaing-
bility oriented activity

Table 1 (Cont'd)

Smart Cities’ components, revised triple helix seztand performance indicators
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SMART
Governance

SMART
Economy

SMART Human
Capital

SMART Living

SMART

INDUSTRY

Number of research grants
funded by companies,
foundations, institutes / No
annual scholarships

Employment rate in:

- High Tech & creative
industries

- Renewable energy &
energy efficieng systems
- Financial intermediation
and business activities

- culture & entertainment
industry -
commercial services

- transport and communica;
tion

- hotels and restaurants

Patent applications per
inhabitant

The percentage of total
energy derived from renew:
ble sources, as a share of {

city's total energy consumpt

tion

Number of enterprises
adopting ISO 14000 stand-
ards

Combined heat and power
generation - % of gross
electricity generation

All companies (total n.)

Number of local units
manufacturing High Tech &
ICT products

Companies with HQ in the

city quoted on national stogknowledge-intensive sector

market

Components of domestic
material consumption

Employment rate in

Rate of recycled waste per
total kg of waste produced

Rate of people undertaking|
industry based training

Total CO2 emissions, in
tonnes per head (2)

% of new buildings and
renovation, sustainability

certification

3. Assessing the Smart city’s visions of the future

In order to adequately address urban challengescatieate urban places of vitality,
liveability and accessibility, the JPI-UE researgtogramme has identified the
following four interconnected urban images:

The Connected Citysmart logistic and sustainable mobilityyhe image of a
connected city refers to the fact that in an im&dd (from local to global) world,
cities can no longer be economic islands (‘'no &sdes’), but have to seek their
development opportunities in the development of aaded transportation
infrastructures, smart logistic systems and acbEssommunication systems through
which cities become nodes or hubs in polycentrtevaeks (including knowledge and
innovation networks).

The Entrepreneurial Citfeconomic vitality) This image assumes that in the current
and future global and local competition, Europe eamnvive only if it is able to
maximize its innovative and creative potential mley to gain access to emerging
markets outside Europe. Cities are then spearladdtisrope’s globalization policy.

The Liveable Citgecological sustainability)fhis vision addresses the view that cites
are not only energy consumers (and hence enviroangolluters), but may through
smart environmental and energy initiatives (egrycling, waste recuperation) act as
engines for ecologicallpenign strategies This allows cities to act as aleneutral
agents in a future spaeeonomy, and cities in Europe are then attractlaegs to
live and work.

The Pioneer Citysocial participation and social capital): This gearefers to the
innovative ‘melting pot’ character of urban areasthe future, which will show
unprecedented cultural diversity and fragmentatibtifestyles in European cities.
This will prompt not only big challenges, but alg@at opportunities for smart and
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creative initiatives in future cities, through whidurope can become a global
pioneer.

These four thematic urban images on stylized apjpeas of urban agglomerations in
the year 2050 are evaluated using the frameworkritbesl in Section 2 with the

support of the ANP model. This consists of fivestérs of Smart cities components,
the cluster of the four urban visions, and theyssdlected indicators. A structured
ANP model has been developed which involves thetets of a Smart city, i.e.

Smart Governance (related to participation), SrHarnan Capital (related to people),
Smart Environment (related to natural resourcesgréLiving (related to the quality

of life) and Smart Economy (related to competities). The relationships between
indicators (and clusters) has been identified biggua “control hierarchy”, composed

of the four axes of the adopted Triple Helix, University, Industry, Government,

Civil Society, as shown in Figure 1.

| GOAL -|Olx

SMART CITY I

J
L2
ll WODIFIED TRIPLE HELIE CRITERIA | S
-~
CIVILSOCIETY | GOVERNMENT | INDUSTRY || UNIVERSITY
Subnet Subnet Subnet Subnet v

]
Figure 1The main network

Each axis is organised by a sub-network consisting

« The five clusters representing the above mention8dhart cities
component/activities including the relative seldatedicators;

» A cluster of alternatives composed of four policsians (or prototypes) of Smart
cities in 2050, as derived from the “Urban Europgeint Programme Initiatives
(P. Nijkamp, K. Kourtik, 2011)Connected CityEntrepreneurial CityLiveable
City and thePioneer City

Figure 2 shows an example of the Civil Society satwork. Bidirectional
relationships have been recognized between “Smarhdid Capital” and “Smart
Living” by means of indicators such as “Museumst\pger inhabitant”, “Theatre and
cinema attendance per inhabitant”, and “Total bémdéns and other media per
resident”. “Smart Economy” and “Smart Environmentiave a bidirectional
relationship by means of indicators such as “Peaggnof projects funded by civil
society” and “Relationship to percentage of citeemgaged in environmental and
sustainability oriented activities”. In additionpnamber of mono-directional relations
are recognized between: “Smart Governance” and fShliaman Capital”, “Smart
Economy” and “Smart Human Capital”, and “Smart Hant@apital” and “Smart

Environment”.
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| ALTERMATIVES I [ |

CONMECTED CITY I ENTERPREMEURIAL CITY I LIVEABLECITY I PIONEER.CITY I

||

SWMART ENVIRONMENT
SMART GOVERNANCE

SMARTECONOMY —— = e e e T

Figure 2 The Civil Society sub-network

The subsequent step of the ANP application requlresdevelopment of pair wise
comparisons of both elements (or nodes) and chistélis assessment exercise was
conducted within a focus group composed of a gafugtakeholders belonging to all
the identified sectors: university, industry, goveent, and civil society. Focus group
members had heterogeneous backgrounds and expertidee following areas:
environmental engineering, evaluation of the beiivironment sustainability, design,
planning and micro-economy.

Although all the performance indicators includedhie ANP model are quantitative
and measurable, this assessment exercise was tedduimugh judgment attribution

not by using statistical data. The reason for thishat quantitative data were not
available for the investigated areas, i.e. the foiy visions. This was a pilot

assessment exercise with the goal of comparingrdift urban images of the future.
However, a quantitative evaluation is possible asible if one wishes to evaluate
and rank different cities on the basis of theif@enance in the present.

During the exercise a pair wise comparison wadezhut both between clusters and
nodes (indicators). In each pair wise comparisotriria ratio scale of 1-9 was used.
Figure 3 shows one of the several pair matricesl usederive weighted priority
vectors of elements (Saaty, 2001). In particuléwe figure shows the cluster
comparison matrix for the alternatives.

! Cluster comparisons for “"ALTERNATIVES™" E|§|E|

File Computations Misc Help

Graphicl Verbal | Matrixl Questionnaire

SMART EMVIROMMEMT is moderately more important than SMART ECOMOMY

1.  SMART ECOHORKY =35 |a|2|7|6|5|a|Z]|z2 2 |;=1 5|S Tle|2]| ==9.5 |No comp.§ SMART ENVIRONRMENT

2. SMART ECONOMY ==L 98| T|E|(5|4|=5)2 2 3|4 F E|7|&[9|==9.5 |No comp.| SMART GOYERNANCE
2. SMART ECONOMY >=9.5|9|8|?|S|5|4|3|2| |2|3|=1|5|S| 7 8|EI ==9.5 Nocomp.l SMART HUMAN CAPITAL
4. SMART ECONOMY >=9.5|9|8|?|S|5|4|3|2| |2|3|£1||; S|?|8|S|>=9.5|Nocomp.| SMART LIWING

5. SMART ENYIRONMENT ==3.5 |9|8|?|S|5|4|3|2| ||; 3|d|5|8|?|8|9 ==3.5 | No comp.l SMART GOVERNANCE
E. SMART ENYIRONMENT ==9.5 |9|8|?|S|5|4|3|2| ||; 3|d|5|8|?|8|9| ==9.5 | No comp.l SMART HUMAN CAPITAL
7. SMART ENYIRONMENT >=9.5|9|8|?|S|5|4|3 2| |2|3|d|5|8|?|8|9 ==9.5 Nocomp.l SMART LIWING

2. SMART GOVERMANCE >=9.5|9|8|?|S|5|4|3|2| |2 3|d|5|8|?|8|9 ==9.5 NocomplSMARTHUMAN CAPITAL
9. SMART GOYERMANCE >=95|9|8|?|S|5|4|3|2||— 2|3|4|5|S|?|8|9 >95|Nocomp| SMART LIWING

0. SMART HUMAN CARITAL == 95|9|8|?|S|5|4|3|2||— 2|3|d|5|8|?|8|8| ==9.5 |Nocomp| SMART LIVING

Figure 3 Pair wise cluster comparison using Sadtyidamental scale
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Judgments/assessments have been done for thenpanioe indicators in each sub-
network. The performance indicators (children np@es connected from the same
cluster of Smart City components (parent node),ardssessed with respect to how
they influence that node, or how that node inflesnihem. For instance, in the Civil
Society sub-network, it was asked whether the ‘&dsge of projects funded by

civil society” is more influential than the “Relatiship to percentage of citizens en-
gaged in environmental and sustainability orieratetivities” in relation to Smart
Economy. As recommended by Adams and Saaty (200B)ence has been treated
consistently (how the parent influences the chiida vice versa) but the flow direc-
tion has been kept the same throughout the netarmitkthe model. The software used
for making comparisons and for deriving priorit&®ws one to know in real time

the comparisons coherence level. Inconsistent assm&re re-submitted to the
participants until an acceptable compromise wasdolonsense questions, such as
“With respect to the Alternatives, which is morepiontant (or is more influencing)?,
the Alternative cluster or the Smart Economy cli&stenvere left unanswered; in this
case, the system, by default, assigns a 1 poigtjedt score to them.

The final priorities have been derived from eadh-satwork. Table 2 shows the final
priorities (%) of the four urban visions in eactbswetwork. | In all the four rankings
the preferred alternative is the Entrepreneuri@y.Gihe second position is different
only in the Civil Society sub-network. Here, themfeer City assumes a high priority
while, in all the other sub-networks, the LivablgyGs the second preferred vision.
The ‘worst’ alternative is the Connected City fathp University and Civil Society
while it is the Pioneer City for both Governmentddndustry.

Table 2

Final priorities (%) assigned to the alternativelated to each sub-network
UNIVERSITY [ GOVERNMENT [ CIVIL INDUSTRY

SOCIETY

Connected City 14 16 16 16

Entrepreneurial 47 47 36 48

City

Livable City 21 23 18 22

Pioneer City 18 14 30 14

In addition to ranking the alternatives, a syntbesi the priorities for each node
(performance indicator) has been derived in eabhnetwork. For instance, Figure 4
shows the performance indicators with the highdstigies in the Civil Society. Both
“the e-government usage by individuals” and “thecpatages of projects funded by
civil society” are the two performance indicatorghathe highest priorities. These
indicators belong respectively to the “Smart Goeege” cluster and “Smart
Economy” cluster. This sufficiently explains whyetliEntrepreneurial City and the
Pioneer City are the two preferred alternativegufe 4 illustrates the most preferred
indicators in each sub-network.
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ALTERNATIVES

NODES/INDI(‘J\TORS

Vv

m ENTREPR

LIVEABLE

ENEURIALCITY

m PIONE

CITYy

12%
10%
8%
6%
4%
2%
0%

% of projects Participation Total book E-, gov usage

funded by in life-long
learning  other media mdmduals

ERCITY

civil society

m CONNECTEDCITY

loans and

per resident

Figure 4 Final priorities of both alternatives aratles (indicators) in the Civil
Society sub-network

The results obtained in each sub-network are uggimation for a decision-maker
as they highlight the most preferred performandécators, identifying a short-list of
key performance indicators, as it is shown in T&ble

Table 3

The Smart Cities’ key performance indicators

SMART Governance

SMART  Economy

SMART Human
Capital

SMART Living

SMART
Environment

% of inhabitants

An assessment the

o N. of universities, Public expenditure on S . A -
u . ) o working in education extensiveness of city
> research centres in theducation - % of GDH di h& i
SE city per head of city and in researc energy efficiency
om development sector standards for building
|_
zZ
% Percentage of
| households with
z Internet access at
w
L home
@)
]
E-government usage
i by individuals (% Total books and other
L individuals aged 16 tp media loan per
Q 74 who have used thgo of projects funded|Participation in Life- |resident
8 Internet, in the last 3 |by civil society long learning (%)
- months, for interactio
> with public
o authorities)
Number of research Patent applications p,
grants funded by Employment rate in: |inhabitant
> companies, - High Tech &
ln_: foundations, institutegcreative industries
@ /No annual Employment rate in
a scholarships knowledge-intensive
< sectors
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Finally, a ranking of the four urban visions hagmebtained by synthesizing the
priorities of the alternatives from all the subwetks. In order to derive the final
priorities, the following combining formula has Ineesed $NormalNet(Civil Society)
* $SmartAlt (Civil Society) + $NormalNet (Governntgri $SmartAlt (Government)
+ $NormalNet (Industry) * $SmartAlt (Industry) + $knalNet (University)
*$SmartAlt (University).

The overall priorities of the alternatives obtairaed as follows:
1. Entrepreneurial City (48%)

2. Pioneer City (20%)

3. Livable City (17%)

4. Connected City (13%)

4. Conclusions and further steps

This paper has illustrated a study in the fiel®ofart cities’ evaluation. The analysis
began with a revised notion of the Triple Helix eggch. This revision is based on
the consideration that Civil Society usually plagsprominent role toward the
realization of sustainable development in citieKBwitz and Zhou, 2006). In order
to assess the connections between Smart city deweltt and this
institutionalization of the Triple Helix approacim ANP model has been developed.
The development of this model, as well as the ass&st exercise, is the result of a
participative process, involving a number of peopith urban expertise such as,
urban planning, sustainable development evaluatishan sociology and urban
economy. This model has been used to investig&tedlationship between smart
cities components, actors and visions, or strasegie

The ANP model that was developed is not only ablenderline the complexity of an
urban system, but it also shows the relationshifgsthe inter-connections between
all the constituting elements of a Smart citiesoris The main innovative features of
the model are:

» The introduction of the Civil Society as a cruc#hkeholder that empowers the
classical Triple Helix model composed by Universggvernment-Industry.

A more truthful and realistic city model repres¢imia based on a network
system with the expression of relationships betwadements.

* The use of the four helices, representing the mstakeholders operating in a
smart urban development, as control criteria fodetilng the decision making
problem.

» A measurement of a “Smart city” policy vision, cweed as an holistic,
interrelated, multi- stakeholders concept, whiclquiees both quantitative
indicators as well as experts’ opinions.

This interrelated model has been used for bothsagggfour urban images as derived
from the Joint Programme Initiatives “Urban Eurof&PI-EU) and selecting the key-
performance indicators for a Smart city.

The most relevant indicators are related to “Sn@aotrernance” and include the
following:

* Number of universities, research centres in the cit

» Percentage of households with Internet accessma¢ ho
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* E-government usage by individuals (% of individualged 16 to 74 who
have used the Internet, in the last 3 months, Méeraction with public
authorities)

*  Number of research grants funded by companies,dftions, institutes /
number of annual scholarships

The most relevant indicators belonging to “Smarrieny” are:
* Public expenditure on education - % of GDP per rodaity
* % of projects funded by civil society
* Employment rate in high-tech and creative industrie

Finally, “Smart Environment” and “Smart Living” dlude, respectively, “An
assessment of the extensiveness of city energyeeftiy standards for buildings” and
“Total books and other media loan per resident”.

A second relevant result of this exercise is timkirey of the urban visions. The final
results show thahe Entrepreneurial Citys the policy vision with higher priorities in
all the sectors considered in the model, i.e. Usities, Government, Industry and
Civil Society. Some relevant urban planning andgydmplications of this vision are
as follows:

» A high degree of entrepreneurial activities andoastant flow of new firm
creation is a prerequisite for finding a role withihe new global economic
landscape. Innovation and creativity are thus teeessary ingredients for
entrepreneurial cities in Europe.

» Special emphasis has to be given to new archiestiuilding technologies,
intra-urban mobility solutions, public space managemeut, for lighting or
citizen information management, integrated urbamrgyn planning and
management and ICBased solutions that offer various opportunitiegsiw
urban design and management.

* New requirements for efficient, effective and relainfrastructures (such as
energy, ICT, water, waste treatment and manageetehimay occur. Since
an appropriate infrastructure is essential for #egi attractiveness to
companies and people and therefore to their ecanodeivelopment,
emphasis has to be given to the determination edetlrequirements within
the scope of cities as complex systems.

In conclusion, the results obtained from this eiser@are interesting, but clearly the
model requires further implementation and improvein&his assessment exercise is
a pilot study, and still requires the developmehtaotesting exercise with the
participation of main city stakeholders, offeringedlexive learning opportunity for
the cities to measure what options exist to imprtndr performances. The author’s
plan is to develop this in the future.
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