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Abstract: Cities are essential vectors for economic and sustainable development worldwide, as a
consequence of globalization and the recent economic, financial, social, and environmental crises.
In this connection, urban creativity, intelligence, and sustainability are inseparable dimensions of
those cities, since when they are in harmony with the networks from which they originate, they can
be predictors of their improved performance. Therefore, this study aims to propose a conceptual and
multidimensional model for cities that shows their implicit dimensions and general indicators so that
their performance can be measured in a holistic way. This study also forms some implications for
theory and practice. Finally, the conclusion shows the study’s contribution and limitations together
with suggestions for future research.
Keywords: cities; sustainability; indicators; performance; creativity; multidimensional model

1. Introduction
Given the phenomenon of globalization and the recent economic, financial, and social crisis,
the view of cities’ role in global economic growth has undergone a paradigmatic change, in which their
tangible resources have become associated with intangible ones as a crucial differentiating factor to
overcome the decline and economic stagnation that has been experienced by many cities in Europe and
the rest of the world. This means that we have a new generation of cities [1] possessing an intelligent
philosophy/ideology that is centered on creating bridges with creativity to solve the problems they face,
and also focused on the integration of cultural, social, environmental, and economic dimensions as a
whole [2]. This intelligent philosophy was shown by Neirotti et al. [3] and Albino [4] in their definitions
of a ‘smart city’. These authors argued that the smart city concept is no longer limited to the diffusion
of information communication technology (ICT), but includes the city’s networked infrastructure as
it is related to political efficiency and social and cultural development, a business-oriented urban
development, an emphasis on social inclusion, social capital, and natural environment, and the
emergence of creative cities that relies on community-based and private sector initiatives, living labs,
and social entrepreneurship. Consequently, these cities intend to be innovative/creative [5] and
adopt strategies aiming for their sustainable economic, social, and environmental development [4],
in an intelligent way [6–8], in order to improve the quality of life provided to their inhabitants [4].
However, for the effective and intelligent operationalization of these strategies, information and
communication technologies (ICT) must be an integral part of them [9,10], since their incorporation
transforms the different ways that city residents live and work, and also contributes to improved
collaboration processes (networks) and the use of institutions to stimulate sustainability [2].
Due to the ambiguity existing in the concepts of the typology of cities, it is worth noting that in
this theoretical study, the definitions adopted are as follows. (1) Creative cities are those that advocate
socio-cultural, economic, and political changes [11], and they are characterized by diversity, openness,
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tolerance, the existence of a creative class, and high cultural dynamism [12–14]. (2) Intelligent cities
are based on a participatory governance that is embedded in an urban ecosystem supported by
information and communication technologies [15], and which invests in social and human capital and
owns resources to improve the quality of life of its citizens and promote their economic growth [16].
(3) Sustainable cities as a broader concept integrates social development, economic development,
environmental management, and urban governance, which refers to the management and investment
decisions taken by municipal authorities in coordination with national authorities and institutions [17];
this means that in this study, it is assumed that these settings are integrated holistically.
On the other hand, rapid urban development has caused social and environmental concerns,
besides economic ones, that jeopardize human well-being and sustainability [18], which are reflected
in the European Union’s 2020 Strategy (intelligent, sustainable, and inclusive growth). This means that
the design of today’s cities must have the pillars of urban creativity, intelligence, and sustainability,
which is understood as a link between so-called creative cities, intelligent cities, and sustainable cities.
Various authors have shown this link between the different city typologies [2,15,19,20]; they argued that
intelligent cities are also creative due to how residents are involved in them. This includes the sharing
of knowledge, culture, entrepreneurship, and social relations, and requires focusing on innovation and
the integration of technology with culture [2].
It has been widely discussed in the academic and political domains that intelligent cities and
creative cities must be sustainable. Therefore, all city actors must understand the importance of urban
sustainability and act cohesively as a whole [21], have the capacity to attract talented human capital
(creative class/creativity) to build an intelligent platform (ICT, governance) and stimulate growth based
on multiple, interconnected, and dynamic activities, implying that when business, technology, culture,
and creativity interact, this generates innovations and contributes to urban sustainability [22,23].
In addition, the formation of networks is a factor that is included in the competitive advantage
of today’s cities, particularly creative cities, since cities function as intangible spaces of innovation,
knowledge, sharing, learning, and collaboration [2]. The same author considers that networks
induce cities’ growth and simultaneously turn them into an intelligent, cultural space stimulating
the development of new ideas (creativity/innovation) and entrepreneurship in its various forms
(for example, urban).
Based on these arguments, the recommended approach to cities should be multi-disciplinary [24],
where the paradigmatic change occurring in the role that they play in building a sustainable society, based
on creativity, innovation, technology, and networks, has directed the interest of the academic community
and the political class worldwide toward the study of creative, intelligent, and sustainable cities [25].
However, in the extensive literature on these cities, gaps in need of research remain, specifically in relation
to measuring their performance based on a conceptually designed model as a methodological instrument.
Corroborating the lack of this type of study, Malecki [26] showed the need to define indicators to measure
cities’ performances. Pain et al. [27] concluded that there is still a shortage of studies associating cities’
connections/networks with their performance. Lee, Hancock and Hu [28] claimed it is essential to
elaborate a scale for cities’ different dimensions to measure their performance.
More recently, Bibri and Krogstie [29] concluded strongly on the absence of integrated/holistic
conceptual models of cities and the respective index to assess their performance and contributions. No
less important are the gaps that have been identified in relation to the many existing indices for cities,
i.e., it is crucial to compile existing indices and converge them in a single index [30,31]. In the same
line of thought, Priano and Guerra [32] concluded that the process of measuring cities requires the
standardization of existing models, and Huovila et al. [33] stated the clear need for a holistic and
integrating model and index to measure cities’ performances.
Supported by the gaps identified justifying the relevance of studying the performance of creative
cities and how this can be measured by intelligence and sustainability, without neglecting the essence
of creativity that supports them and the network influence, this study aims to present a proposal of a
multidimensional design for current creative cities (CCC) and the respective indicators that are generally
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used, despite being scattered over various types of indexes, in order to measure their performance.
To achieve this objective, the following research question is formulated: What are the dimensions
underlying the current multidimensional and holistic vision of creative cities? Therefore, this study’s
contribution is related to the proposed model, including the premises defined so that cities’ present and
future performances are integral and supported by the pillars of creativity, intelligence, and sustainability,
which are measured by the positive effects of networks.
2. Literature Review
2.1. Cities’ Performance
Cities’ performances should be measured in all their dimensions from a multidimensional and
holistic perspective [25,34], since current cities have a fundamental role in the global economy as
places of connectivity (networks), creativity, and innovation associated with social and economic
progress, culture, diversity, and the environment [35]. A city’s performance includes dimensions that
are inherent to their tangible and intangible resources, as argued by Anthopoulos [36].
Furthermore, the measurement of a city’s performance has undergone a transformation that
is inherent to the paradigmatic change in the vision of the role that they play in economic growth.
However, this does not mean the traditional variables of measurement should be discarded, such as for
example gross domestic product (GDP), the inflation rate, or the unemployment rate [37]. However,
these variables should be considered intermediary and as complementing citizens’ current interests to
reach other social and economic objectives, as explained in that report. Therefore, it is perceived that
cities ought to face the challenge to grow sustainably and intelligently, encourage creativity, and satisfy
their residents, aiming to show high tangible and intangible performance [38,39]. So, the determinant
dimensions for this urban transformation, particularly in Europe, are society, the economy, governance,
transport, and the land [40]. Cities’ performance is the result of integrating policies indicating
appropriate directions for economic growth and urban development, as in the case of Munich,
which adopted the pillars of creativity, intelligence, and sustainability [41].
Caragliu, del Bo, and Nijkamp [16] also concluded that cities’ urban performance depends not only on
their physical capital, but also increasingly on their human and social capital to improve their competitive
advantage. Camagni [42] also argued that cognitive capital (cities’ competences and their capacity to
change), relational capital (openness, tolerance, cooperation, interaction, and synergies) and environmental
capital (transport, quality of life and lifestyle, cultural legacy) should be fundamental variables for current
cities. This means that today’s cities should be innovative in order to be able to attract new firms and
talent. To stimulate existing opportunities, entrepreneurship should be an effective strategy, allowing the
attainment of the desired economic growth reflected in these cities’ improved performance [16].
In addition, it is important that these premises are supported by a growth strategy [16] that
reflects the intelligent organization of tangible and intangible facilities/amenities strengthened by the
inclusion of ICT, creativity, and innovation. Conjugated with cities’ urban design, this promotes their
economic viability (performance) [3,34], network connections, and sustainability [34].
In this context, the literature on cities’ design/dimensions is extensive and includes numerous
conceptual models with different dimensions and indices/indicators to measure the performance of
different city typologies, such as creative [11–13,24,43–47], intelligent [1,3,16,46–49], sustainable [50–54],
creative and intelligent [55], and intelligent and sustainable [21,56–58].
This dispersion is justified by the complexity of managing a city holistically [4], despite all of
them aiming to improve citizens’ quality of life [59]. However, the most studied dimensions are
ICT, the economy, mobility, environment, people, governance, sustainability, creativity, and open
networks [46,60–66], whose points in common are network infrastructure, creative activities, inclusion,
urban growth, and a sustainable environment. Inherent to each of these are various proxies that allow the
measurement of their specific weight in cities’ performance through appropriate measurement indices [4].
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that allow the measurement of their specific weight in cities’ performance through appropriate
measurement indices [4].
In other words, this performance is assessed by a set of indicators, which are understood as a
tool, and so, the United Nations (67) recommended the implementation of concrete measures of this
in cities, in order to demonstrate their progress [67] with
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for application in the smart metropolitan city context, with the aim of analyzing the sustainable
development of energy, water, and environmental systems, through a set of objective performance
indicators. Specifically, the 35 indicators defined for the Sustainable Development of Energy, Water,
and Environment Systems Index framework were used.
On the other hand, the sub-dimensions that are shown in Figure 1 are included in the dimensions
of creativity, intelligence, and urban sustainability, and to summarize, it is argued that cities are
intelligent places whose performance is assessed based on their creative class and their level of
education, environment, mobility, and technology [16], and so are considered critical nodes (networks)
to apply the creative changes required [2] to stimulate social cohesion and economic productivity,
as well as conserve natural resources, their historical identity, and their culture [30].
In this context, creativity is an alternative pillar of sustainable economic growth [74], and creative
cities provide multiple opportunities for this [75], since they promote innovations and solutions
to current urban problems [76,77], namely regarding improving productivity/performance [12,75].
The next section presents the dimensions of creative cities of the 21st century—current creative cities
(CCC)—and the indicators generally used by academics and political decision-makers to measure
their performance.
2.2. Dimensions and Indicators of Performance in Current Creative Cities (CCCs)
2.2.1. Creativity
This dimension became popular in the United States following the study by Florida [12,13],
who introduced the theory of the creative class (creative, talented individuals) as indispensible for cities’
economic prosperity. Recently, Romero-padilla et al. [78] argued that this contributes to the theory of
economic growth, as it stimulates the creation of new creative ideas. In this context, the vast literature
on creative cities is persuasive with regard to creativity having become an emblematic solution to
growing urban development [21], as a consequence of the various problems caused by the phenomenon
of globalization (e.g., the decline and stagnation of some cities) [21,79]. Clear examples of creative
cities are Silicon Valley, Bavaria Valley (Bavaria), Silicon Glen (Scotland), Silicon Saxony (Dresden) [80],
Barcelona, San Francisco, Glasgow [81], Rotterdam, and Amsterdam [11]. These examples refer to
different urban areas; however, studies that elaborated on these [11,80,82] showed that cities can be
reinvented by adopting a cultural economy [82], local governments can increase the chance that urban
creativity emerges by providing the appropriate framework conditions [80], and it is important to
assess the success factors of different cities [11].
Implicit to creativity is tolerance, talent, and technology (3Ts), which were defined by Florida [12] as
determinants to attract, retain, and stimulate the creative class in cities and create a favorable climate for
this. Such an environment is characterized by socio-cultural diversity [12–14], openness to entrepreneurial
ideas, and the technology to achieve high economic performance, whose driver is creativity from the
perspective of the creative economy [12,13,83]. Here, the cities themselves promote the necessary
changes [11] for this to generate added value [81] and raise entrepreneurship and innovation [84].
In this domain, creative cities show an intelligent strategy by joining their economic and urban
strategies with culture [85], i.e., with creative industries as drivers to create economic values [2,79],
including high technology, cultural, and media firms [57]. Consequently, the association between
culture, the economy, and creativity ensures that cities’ cultural and historical legacy is not neglected [2,
79]. Another benefit of this association is related to stimulating urban partnerships/networks and
new dynamics in cities [86], which attracts the creative class and entrepreneurs [2]. In this way,
these creative industries join together in creative clusters in cities, as urban socio-cultural spaces [76,87]
that attract creative talents and new investment [12]. From another perspective, various authors [2,88–
90] explained that these clusters are used to stimulate urban regeneration in cities through generally
being located geographically in redeveloped infrastructure (e.g., London, Berlin, and Barcelona) [91],
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which means that they are considered urban, creative environments [59], being operationalized by
urban entrepreneurship and the maximization of local networks [92,93].
Explicitly and according to network theory [94–96], local networks are a fundamental strategy
for cities, allowing the formation of formal links between all of the actors that are involved
in their space [97], and consequently, have a positive effect on cities’ improved economic
performance [27,98,99], on intercity and intracity knowledge transfer/sharing [100] and on better access
to information [101]. However, these benefits result from creative cities being rooted in the interaction
between culture, communication, and networks with the aim of stimulating regeneration [92].
Therefore, new forms of connectivity should be established between public and private bodies and
citizens, such as living labs [102] and public–private partnerships that promote urban entrepreneurship
as a form of creativity in cities [2,103], with the example of reference being Amsterdam [2,104].
Summarizing, in the creativity dimension, certain factors determining performance are implicit
in CCCs; this has been subject to measurement by various authors and public and private
entities/institutions by defining creativity indices that enable the improvement of the strategies
and policies defined and implemented in cities in the European Union, according to the 2020 Strategy.
Table 1 presents indicators of creativity.
Table 1. Creativity index.
Sub-Dimension

General Indicator

Source

Culture

Places of culture and facilities
Cultural participation and attractiveness

[16,46,69,82,105–109]

Creative economy

Creativity and employment
Intellectual property and innovation

[46,69,79,105,106,108]

Favourable climate

Human capital and education
Openness, tolerance, and trust
Local and international connections
Governance

[16,46,69,105,109–115]

The above indicators reflect the importance of joining creative class theory [12,13] with networks
and the influence of creative individuals in their formation [116].
2.2.2. Intelligence
For Ratten [2], the dimension of intelligence is present in the vector of creativity, i.e., in CCCs.
This author explained that intelligent cities are also designated as creative cities, due to the ways that
citizens are involved in them, through the sharing of knowledge, culture, entrepreneurship, and social
relations [15,19,20], as well as their focus on innovation and integrating technology with culture [2].
Supported by these conclusions, Boulton, Brunn, and Devriendt and others [62,79,117,118] argued
that the creative class can be used intelligently, and so cities’ intelligence covers human capital, social
capital, relational capital, education, environmental concerns, and evidently ICT as a means to provide
political and economic efficiency [119] and social, cultural, and urban development [8]. In addition, in
CCCs, creativity, innovation [2], networks, creative clusters, technology absorption [120], amenities,
social equity, and quality of life [55] are axes of intelligence that cannot do without technology
(ICT) [121].
In this context, cities’ vitality and economic growth is the reflection of individuals’ creative
capacity to adapt to technological progress [2,79], since connectivity in cities, at various levels, is
only possible by integrating ICT in the urban scenario [122]. As a sub-dimension of intelligence,
ICT is a driver of improved city performance [123], as it is understood to stimulate innovation
and the nature of social, environmental and economic relationships [124,125]. In addition, ICT
promotes the formation of public–private partnerships, with community involvement, in order to
stimulate entrepreneurship in its various forms and network cooperation/formation [123,126–128]
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and e-governance [129]. Finally, ICT allows cities’ urban infrastructure to be increasingly intelligent,
which is another benefit of adopting intelligent vectors in cities [130].
No less important is the role of ICT in CCCs’ form of governance, which appears in the form of
communication, the relation with residents, and the transfer of knowledge between all of the actors that
are involved, i.e., e-governance [129]. Consequently, the use of ICT means the policies implemented for
cities’ economic growth (performance) must stimulate governance that is leading and visionary as well
as strategic [49].
Therefore, it is perceived that ICT is a sub-dimension of intelligence with the potential to increase
global economic growth in the present and future, supported by the positive performance of cities
worldwide as a consequence of their new holistic vision [34]. Given the benefits that ICT transfers to
CCCs, various conceptual models include this as a major pillar so that they can become intelligent
and improve their performance in the long-term [3,45,46,48,64,131]. Nevertheless, whatever the model
of intelligence that is adopted, there is a need to monitor and measure it in cities so that they can
become more efficient operationally in terms of performance [71]. Many cities’ capacity for prosperity
is dependent on integrating ICT in their urban development strategy [132].
Given the importance of measuring this dimension, various indices/indicators have emerged
allowing this to be carried out, and the most commonly used ones are presented in Table 2.
Table 2. Intelligence index. ICT: information and communication technology.
Sub-Dimension

General Indicator

Source

Governance

Implementation
Strategy
Democratic

[68,109]
[108,109,133];
[46,106,110,134–137]

ICT infrastructure and networks

Telecommunications
Transport
Energy
Environment
Sensors

[34,138]
[138]
[138]
[138]
[138]

ICT accessibility

Tariffs
Mobility

[34]
[138]

Use of ICT

Of technology
Individual
Public

[34,46,106]
[34,46,106,139]
[16,34,46,106,133,138]

Vitality

Individual and public

[138]

This set of indicators shows that urban openness, innovative services, networks, urban
proactiveness, integration of infrastructure, and governance [28] have ICT in common [29], as they are
all directed toward creating bridges with creativity and solving residents’ current problems [2,140].
It has also been pointed out that ICT makes intelligent governance viable [141], as well as the adoption
of collaboration/partnership processes to take advantage of diversity and create efficient cities that
are pleasant to live and work in with quality [140]. Consequently, this considerably improves CCCs’
intelligent performance.
It should also be noted that ICT produces a large number of data in the city, so it is important
not to overlook the phenomenon of BIG DATA and OPEN DATA [142], which is compatible with
intelligence [16], sustainability [29,132], and creativity [2].
2.2.3. Urban Sustainability
Urban sustainability is another dimension of cities that has been widely researched, since it represents
the interconnection between physical, social, and economic axes [6,143]. Nevertheless, exponential urban
growth has created social and environmental concerns that jeopardize that sustainability [18], due to
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major migratory flows to cities [144], which requires structural, process, and cultural changes in
governing institutions [145].
Urban sustainability means the balance between economic, social, and environmental
pillars [29,146–148], and its implementation in cities reflects their leaders’ competences [56] for an
improved quality of life associated with growth to take place efficiently [149]. However, Cavalcanti [150]
considered that there is a fourth pillar named cultural sustainability, mirroring the ability to conserve
places’ cultural identity and allowing the introduction of new values to support socio-economic
transformations. Summarizing, urban sustainability includes four vectors: (1) economic, (2) social,
(3) environmental, and (4) cultural.
Furthermore, this sustainability should be intelligent, i.e., its approach should include the use
of ICT, since this facilitates solutions to current concerns that are inherent to the challenge of making
cities sustainable [151–154], specifically because ICT has been recognized as determinant in promoting
performance in the context of the circular economy [155]. Consequently, the aim is for cities’ economy
to be efficient and sustainable in the present and the future, through adopting the circular economy,
in order to maximize the use of human capital and minimize that of natural resources [156–160].
So, the applicability of the four pillars of sustainability in cities and in their socio-economic
contexts is seen to be multifaceted and complex [161–163], which means that urban sustainability
affects the balance between environmental protection and integration, economic growth and urban
regeneration, and social equity and justice in cities [132].
In addition, and as networks are crucial for competitive advantage [164] and for the exchange
of symbolic knowledge [165,166], it is evident that at the regional level, these are an important
factor in promoting sustainable development, which is clear in the model of regional integration
defined by the European Union (EU). This model includes formal and informal structures as well
as coordination and collaboration processes, and so this begins to be a priority for governments
(inter-networks and intra-networks) [167]. Sharma and Kearins [168] suggested that through the
collaboration process, the actors that are involved obtain a better understanding of the economic, social,
and environmental questions that affect their regions’ sustainability, and therefore alter their behavior
to obtain added legitimacy. However, the type of strategic behavior adopted by cities to respond to the
challenge to improve the performance and quality of life involves different actors, priorities, resources,
and policies [102], according to their geographical context and urban morphology [169].
Summarizing, joining sustainability with creativity [170,171], ICT [170–176], and networks [177]
stimulated by the existence of a collaborative community, such as living labs [178,179] and urban
entrepreneurship [180] gives rise to cities’ improved performance.
The great complexity involved in urban sustainability justifies an assessment of the weight of this
dimension in cities’ performance, through indices. Therefore, Table 3 shows a set of indicators that are
relevant for that measurement, which are to be followed through by application at a more detailed level
of these and implicit proxies. However, it is emphasized that the following indices/indicators only refer
to economic, social, and environmental sustainability, since those referring to the axes of ICT (intelligence)
and creativity/culture (cultural sustainability) are presented in Sections 2.2.1 and 2.2.2, respectively.
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Table 3. Index of urban sustainability.
Sub-Dimension

General Indicator

Source

Economic

Competitiveness
Economic activity

[16,34,46,106,108,115,136,181–184]
[34,46,106,134,136,184]

Social

Population
Education
Inclusion and cohesion
Social infrastructure

[46,106,108,115,136,184]
[34,46,106,108,115,136,181,184]
[46,108,184]
[34,46,106,108,136,184]

Environmental

Basic infrastructure
Emission and production of atmospheric pollution
Circular economy
Urbanism

[34,106,108,181]
[34,46,106,108,112,136]
[185,186]
[34,106,114,115,136,181,187]

Table 3 above shows that the premises of the general indicators that are most commonly used to
measure cities’ sustainability; these include the improved well-being of citizens and society as a whole,
which implies that urban planning and management should be integral, in order to take advantage of
the benefits in the present and future [188,189].
2.3. Proposal of a Conceptual and Multidimensional Model for CCCs
Supported by the literature review, it is argued that cities must be perceived holistically. In other
words, cities should have creative/favorable environments for the interaction of talented people in
order to obtain cultural synergies, which are articulated with the co-creation of economic value and
with a catalyst effect to promote urban regeneration, and thereby achieve urban sustainability [84].
In addition, Caragliu et al. [16] explained that it is crucial to add to these driving forces the benefits of
intelligence, so that cities are attractive and encourage entrepreneurship.
In this context, CCCs have creativity by focusing on the role of culture as a catalyst, which means
that the restoration and regeneration of cultural heritage is a determinant leading the economy, by
stimulating synergies, networks, and partnerships between all of the stakeholders, in order to gain an
economic return in the present and future [171]. It is also leading intelligence by supporting cycles of
value exchange through the process of the circular economy and through participative and creative
governance [171] organized around technological resources [3].
So, responding to the objective and the research question defined, Figure 2 presents a model of
a multidimensional and holistic design for CCCs. This model shows that networks promote CCCs’
holistic performance, whereby flows generated by creativity, intelligence, and urban sustainability
have a joint effect on continuously improving performance.
This coherence between the three dimensions of CCCs must be reflected in cities’ strategies
and policies. This means that political decision-makers must not neglect the influence of their
tangible (e.g., basic social infrastructure of education, security, and protection) and intangible assets
(e.g., collaboration processes, natural resources, citizenship, cultural heritage, identity, cultural values,
individual and collective competences), which should be managed and benefited from in a balanced
way so that their return is reflected in cities’ competitive advantage and performance. This means
that this study positions itself in a holistic view of the current creative cities sustained in previous
studies [48]. These studies defended the performance measurement of these cities as an integrated and
comprehensive composite indicator for creativity, intelligence, and urban sustainability. Consequently,
the model proposed in Figure 2 allows this balance and its reflection in the three-dimensional economic
growth of CCCs.
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In this sense, several studies [190–197] have suggested that the CCC discourse should take into
account the specific characteristics of cities per se, particularly if they are considered small, inland,
rural, or large urban cities. Lorenzen and Andersen [194] applied this theory in small cities and
pointed out that the theory of the creative class has to be adapted to the context of these cities to their
geographical and cultural characteristics, since there are different types of cities. In future studies on
CCCs, creative class mobility in small urban cities and rural cities are important [198]. Finally, in a
recent study by Rastghalam et al. [196], it was suggested to formulate a proposal for rural cities to
become creative cities and, thus to improve the balance between urbanized space and rurality.
On the other hand, the pertinence of the balance between geographic contexts with different
characteristics implies that urban policies are reviewed and also affect rural areas, in addition to urban
ones, since the former are also able to offer the class and ambitious amenities that creatives need [198].
In addition, these policies, such as those directed at creativity, should be flexible, since the specificities of
the places are decisive for their success or not, such as cultural heritage, for which reason the role of culture
in the urban environment and its contribution to the economic growth in cities is essential in CCCs [198].
Given this scenario, our model can be linked to a real context (i.e., a specific country and cities),
for example, applying our proposal presented here in Portugal. The justification for this geographical
context of application meets the literature referenced above, given that coastal towns and cities have
greater population density, and so there is an imbalance in the population’s distribution and the
facilities provided. So, Portugal is divided into seven large regions (Nuts II): north, center, and the
metropolitan areas of Lisbon, Alentejo, Algarve, Azores, and Madeira. In turn, the metropolitan areas
are sub-divided in 25 territorial units (Nuts III), and these territorial units comprise 308 (N) towns/local
authorities. Consequently, this heterogeneous distribution of the population implies that the policies
that are associated with cities’ creativity, intelligence, and sustainability have different impacts and
performances. The largest cities are Lisbon, Sintra, Vila Nova de Gaia, Porto, Cascais, Loures, Braga,
Matosinhos, Amadora, Almada, Oeiras, Gondomar, Seixal, Guimarães, and Odivelas. In view of these
specificities of Portugal, the measurement of performance through the proposed model allows us to
identify the differences between Portuguese cities, taking into account their location and population.
It should be noted that this model is the theoretical support for identifying the general, specific
indicators and proxies for each of the dimensions/sub-dimensions that are most commonly used in
the scientific community. This identification will later be adapted to the Portuguese context and to
the available data. In the light of these circumstances, the data collection process will begin with the
determination of the data available in the various sources in Portugal, followed by their coupling
with the identified dimensions, sub-dimensions, and indicators. It should be noted that the data
collected will be guided by quality, reliability, and comparability as inseparable characteristics of
a good indicator [199]. Aware of the imperative of meeting the requirements of a good indicator,
it will still be necessary to transform the absolute data obtained into relative data, in order to allow
subsequent comparisons between cities, irrespective of their size.
Of course, these are all assumptions of a purely qualitative character. Moreover, this prescriptive
value of our conceptual model can support political decision-makers and local governments to
evaluate their politics. Up to now, proposals for holistic conceptual models have hardly been
susceptible to scientific scrutiny; empirical verification is almost non-existent in the literature.
Therefore, what remains is the empirical test of the approach and the investigation of the quantitative
impact of the defined dimensions/sub-dimensions that affect the performance of CCCs by building a
composite index; so, this scrutiny should be addressed by collecting information to expand from the
conceptual model presented here. However, data collection involves the use of several data sources to
be compiled and worked by the researcher to achieve the purposes of this study.
3. Final Considerations and Contributions
Since the 1970s, cities have been faced with economic and social stagnation and decline, with many
of them suffering the negative effects of a fall in population and dilapidated infrastructure and

Sustainability 2018, 10, 4023

12 of 21

buildings. In this context, a paradigmatic change is found in the vision of the role and future of cities,
stimulated by the phenomenon of globalization. This new vision meant that cities’ economic and
political importance grew quickly, and that political decision-makers understood that these help to
solve their everyday problems of a social, economic, and environmental nature. This vision is shared
by the Networked Society City Index [34], where the aim is for cities to become more inclusive, safe,
resilient, creative, intelligent, and sustainable, supported by the use of ICT and network connectivity,
and by adopting a more sustainable consumption model: circular economy.
The first contribution of this theoretical study lies in presenting a model of a multidimensional
design for CCCs based on a wide-ranging view including creativity, intelligence, and urban
sustainability at the same level, with their dissemination being joint and inseparable. This model
incorporates the objectives and premises defined by the EU’s 2020 Strategy EU (intelligent, sustainable,
and inclusive growth) to combat the negative externalities of exponential urban development and
migratory flows to large urban areas. Finally, the proposed model fills the gaps identified in the
literature, since it compiles the individual models developed for each of its dimensions, preceded by
compilation of the relevant general indicators to measure cities’ performance, besides considering
networks as an instrument predicting this. It is also shown that urban sustainability can be promoted
through cities’ intelligence and creativity.
The second contribution lies in the originality of integrating networks in the model as one of
cities’ endogenous characteristics that is understood as a determinant factor for increased performance.
These networks are considered a city’s intangible assets, where the city presents its main node.
Residents, being creative and entrepreneurial, are its core, and they can also be conceived around
public–private–people partnerships (4Ps). For example, living labs are open innovation networks that
can be associated with urban entrepreneurship and directed to vitalizing cities’ urban environments.
It is also highlighted that the proposed model shows cities’ tangible and intangible resources
as endogenous characteristics, and the city amenities that are the starting point for formulating and
implementing strategies aiming to stimulate growth by obtaining synergies and the co-creation of
added value for the city and its current and future residents.
Furthermore, this model allows some practical considerations to be made, i.e., cities cannot aspire
only to grow economically, as traditional economic indicators are out of date. This means that cities’
intangible nature is increasingly becoming the path to their holistic growth, by allowing the returns
obtained to be re-invested in other critical areas of the city, which generates a cycle of continuous
growth with its own resources generated by creativity and stimulated by intelligence, whose benefits
can contribute to urban sustainability.
As with any study, this one is not without limitations. The first concerns the theories used,
with some subjectivity being implicit in the choice, since others could have been used. The second
limitation concerns the indices/indicators presented, with the knowledge that many more could be
used. The model here proposed does not include mobility as a dimension. However, it is seen as a
crucial axis. For some authors [200], performance must be measured by an index of mobility apart from
other dimensions, which reports the third limitation and an area of potential future research. It should
be noted once again that the general indicators here presented are the ones that stood out most from
the literature reviewed in this study; however, we are aware that others could be used. This selection
of indicators is a fourth limitation, since it involves the subjectivity of the researchers. Finally, another
limitation concerns the unavailability of a single official database when the unit of analysis is the cities,
which suggests that the investigator himself will have the ability to turn this lack of aggregate information.
Despite this being a topical issue, some fields still require future study. In this connection,
a suggestion for future research is an empirical validation of the model proposed here, in cities of different
sizes and geographical contexts, through presenting an inclusive index to measure their performance
in each dimension presented. Thus, a quantitative approach and multiple case studies in several cities
are suggested. In this way, it is suggested, for example, to determine the weighting coefficients of
each dimension in a composite index following the methodology of the OECD [201] to evaluate the
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performance of cities by size, with the appropriate adaptations. Another suggestion is to carry out a
comparative study between cities to elaborate a ranking. Finally, it is suggested that later studies could
include the construction of a composite index that, in the urban sustainability dimension, includes the
sub-dimension of urban design in accordance with Bay [202] and Chermayeff and Tzonis [203].
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