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Abstract: This study aims to identify the indicators/indices for measuring current cities’ creative
performance and the individual weight of each in that performance. To do so, a review and
compilation of theoretical and empirical indices already developed was undertaken, showing
culture, the creative economy, and a favourable environment as inseparable sub-dimensions of
creativity. This compilation allowed the construction of a Composite Index for Creativity, using a
quantitative methodology, which revealed 17 factors determining cities’ creative performance,
for the evaluation of performance in the Portuguese context, which allows monitoring the degree of
implementation of some of the targets of the 2020 Strategy. The results illustrate that Portugal follows
the European tendency of including creativity in its strategies as an economic factor determining
growth. With scientific rigour and quality, the weights of each sub-dimension studied in the
Composite Index were determined, this being the study’s main contribution. Other implications for
theory and practice and an agenda for future research are also presented.
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1. Introduction

Increasing interest in cities’ creativity has recently been shown by the academic community and
by entities responsible for economic growth policies [1–4]. This interest accompanies the transition
to a new economy [5] based on creativity, which includes culture, creative, and cultural industries,
the creative class, and the city environment as fundamental conditions [6]. Currently, these conditions
are part of cities’ urban planning and are commonly associated with urban entrepreneurship [7].
This means that the tangible and intangible flows generated by creativity [8] promote urban economic
growth, cities’ competitiveness, and their regeneration and vitality [9]. Furthermore, these flows attract
talents and their specific interests [10], as the human capital implicit in creativity.

In this context, major dynamics are found in terms of regional and local policies to promote
cities’ creativity and culture with benefits for the urban economy, aiming to achieve the longed-for
regeneration of urban centres. These policies should, however, include various axes, namely culture,
art, industry, and urban design, in order to create a comfortable city/urban environment that stimulates
creativity [11]. In turn, city leaders must explore trade-offs between the potential benefits and costs of
demographic changes in recent decades, considering the interests of the different agents involved in
the growth process [12].

Creativity is a driver of cities’ urban growth, leading necessarily to the paradigmatic change
in strategies to be implemented in them [13], as tools to face the declining or stagnant economic
growth caused by concentrating on traditional economic factors and policies directly only to firms [14].
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This argument corroborates Florida [15], who argues that creative human capital (the creative class) has
the capacity to stimulate employment and wealth creation in cities, and that the policies implemented
should be the reflection of places, i.e., the cities [14]. Ratten [16] also claims that current cities
have the capacity to construct the predictors to solve their problems based on creativity, on the
networks this stimulates. For this author, networks are intangible spaces of creativity, entrepreneurship,
and partnerships. On the other hand, the intangibility inherent in creativity and culture is a promoter
of sustainable urban development [13].

Despite the vast literature on creative cities, there is a lack of studies showing the measurement of
cities’ performance, more precisely in the dimension of creativity. Indeed, it is important to understand
how the creative economy contributes to sustainable urban development [17]; to study the contribution
of industries, by typology, to entrepreneurship in cities in the current urban context [18]; and to show
the relevance of cities’ contextual characteristics in the formation of creative industry networks [19].
Another gap identified concerns the need to carry out studies measuring cities’ performance with a high
number of variables and for large samples [20]. In addition, it is essential to recognise the importance
of the sub-dimensions included in the creativity dimension, such as culture, the creative industries that
promote the creative economy, and the creation of a favourable environment (e.g., urban regeneration,
amenities) [21]. Recently, Rodrigues and Franco [22] postulated that sustainability in cities must
be mediated by culture, a creative economy, and a favorable environment, whose connection and
integration is a vector for networking and urban entrepreneurship, as intangible assets that improve
sustainability in cities. So, Rodrigues and Franco [22] also suggested that it is urgent to determine the
scientific considerations of the inherent dimensions of cities through one of the methods suggested by
the OECD (Organisation for Economic Co-operation and Development).

To these gaps is added the importance of this study for the institutional entities of Portugal, at the
national and regional level, so that the public policies adopted are monitored and also to provide
corrective measures to be implemented to overcome their weaknesses.

Based on these gaps, it is argued here that creativity, as one of the dimensions of current cities,
is a pertinent and topical subject for research, and so the aims of this study are to: (1) Identify the
indicators/indices and sub-dimensions inherent to cities’ creative performance; and (2) determine the
weight of each sub-dimension in the creativity dimension. Therefore, the study’s main contribution
lies in the construction of a Composite Index for the creativity dimension that can be generally applied.
However, a composite indicator is an aggregate of all dimensions, objectives, individual indicators,
and variables used [23]. Thus, in this study, the composite index is used as an auxiliary means for
calculating the weights of each dimension/sub-dimension.

This introduction is followed by the Literature Review, the Methodology, and Discussion of
the Results. Finally, the study’s contributions to theory and practice are presented, together with
suggestions for future research, the conclusions, and limitations.

2. Literature Review

2.1. Creativity in Cities

Current cities include creativity as a key element of their growth, where all interested parties
are important in generating a creative, innovative environment that will determine their future
competitiveness [24]. Therefore, the solution to cities’ urban problems must include the development
of an attractive and vibrant city through urban creativity [25].

However, creativity is consolidated by crucial determinants/sub-dimensions, which are culture
(e.g., [26–28]), the creative economy (e.g., [29–33]), and a favourable environment (e.g., [26,27,29–39]).

Culture has been associated with cities’ economic growth and included in urban policies and
urban dynamics (urban entrepreneurship) [13,40]. Consequently, the new urban policies of creative
cities stimulate sustainable urban regeneration, innovation, and improved quality of life [41]. Moreover,
a city’s creative sector promotes entrepreneurship in the urban context and network formation [24].
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In this connection, Schaller and Guinand [42] explained that urban entrepreneurs are catalysts of new
investment and allow the recuperation of abandoned buildings through regeneration. This emphasis
on culture was discussed by Hall [43], concluding that the construction of a truly creative city should
incorporate culture and creativity networks.

In addition, current debate on urban regeneration [43–47] has emphasized the growing role
of culture in regional/local development [48], where this has become a trademark for cities [49],
which highlights the weight of negative factors associated with creative cities, such as gentrification
and social exclusion [50–52] caused by the elitism of the creative class, as argued by these authors.
Nevertheless, Veal [53] considered that urban governance that stimulates culture aiming to provide
urban well-being promotes the minimization of negative factors, i.e., the social inequalities caused
by elitism. This means that cities’ attractiveness depends on a sustainable structure supported by a
relevant regional/local network [21,54], by their own resources and by an understanding of cultural
strategies as an urban instrument [21]. Realising the potential of own resources includes the provision
of regenerated areas for cultural and creative activities [55].

Regarding the creative economy, this includes economic activities that produce creative actions
and generate intangible value, i.e., creative and cultural industries [56]. For these authors, these
industries are divided into occupations linked to heritage, the arts, the media, and functional creations,
which give rise to employment and wealth [57]. Howkins [58] also argued that the creative economy
reflects exploitation of the economic value of creative activities by individuals who develop their
imagination, i.e., the intellectual human capital that is the condition of the creative industries.
Recently, Correa-Quezada et al. [59] clarified that these industries have a significant influence on
local/regional development.

Concentrating on the creative industries, whose main actors are new entrepreneurs in the area
of technology, media, and entertainment [60], is fundamental for a better understanding of the spatial
dimension of creative work, as the existence of effective connectivity (partnerships/networks) is relevant for
creative workers [61], namely social networks and open collaboration networks, to spread knowledge [62].

Similarly, Lazzeretti [63] argued that creative industries are a force of innovation and economic
development, which, through sharing, sustains cities’ social development. New forms of city
governance prioritize cultural and social resources to improve their competitive advantage and
sustainability, based on innovation and creativity [64]. Thus, culture and creativity are the path to
development, urban entrepreneurship, and are part of the political agenda of leaders [65], who aim to
conjugate culture, creativity, and urbanism in their cities [66].

A favourable environment is another essential factor for creativity, where Florida [67] claims that
creative people (the creative class) are attracted by a tolerant urban environment, open to new ideas
and new people. For this author, cities with a high density of this class will have better economic
performance, as they present relevant levels of innovation, entrepreneurship, and creative business.
This means that cities should be characterised by tolerance, talent, and technology (3Ts) and by
cultural diversity, for new business formation, job creation, and economic growth [8,15]. However,
there must be interaction between culture and the market, economy and leisure, and culture and
creativity, as a crucial factor in this class’s choice of location, for them to stimulate creative and cultural
industries [68–71]. This environment is achieved by strategies that aim for economic growth based on
partnerships/cooperation/networks [25,72] and by policies based on the creative class [8] [15], having
as pillars the capacity to attract talented individuals (the creative class), urban amenities, and the
quality of life offered by cities.

With creativity being connected to a knowledge-based society, where the migratory flow of people
has begun to be a problem in some cities, regional/local governments have turned to public-private
partnerships (3Ps) to implement policies that improve people’s satisfaction, productivity, people’s
active participation, the possibility of accessing a continuous educational supply, the cultural provision,
and the promotion of diversity, tolerance, talent, and technology (the 3Ts of Florida), aiming to
reverse the demographic decline seen in some places [73]. Therefore, creative cities seek to strengthen
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competitiveness, find ways to promote the interaction between culture, urban regeneration, economic
development, and social questions, besides allowing diversified lifestyles [74]. The same authors
consider that the primary drivers of creativity, urban regeneration, and innovation are the active
participation of citizens and the formation of public-private partnerships. These partnerships allow the
formation of networks and the retention of individuals with different capacities, and so are important
for the economic vitality of a creative city [75,76].

2.2. Indicators of Creative Performance

Cities’ performance should be measured in economic, social, and cultural terms, and in relation
to creativity, based on qualitative and/or quantitative indicators [77–82].

Cities’ creative performance have been measured based on indices constructed for a specific
geographical context (e.g., [68,81,83–85]). However, existing studies generally focus on cities of a
significant size in various countries supported by a number of minimalist indicators, with it being
essential to construct a Composite Index for Creativity that reflects the weight of culture, the creative
economy, and cities’ favourable environment with a larger body of indicators [20,86], reflecting
improvements in urban policies [87] and city sustainability [88].

Given the massive development of indices to measure creativity and due to the complexity
involved in the issue, Hartley et al. [39] identified and revised 23 indices of creativity, applied at the
regional and national level in cities/countries, aiming to elaborate a mix of indicators and their proxies.
However, the indices analysed by these researchers do not cover all existing indices, which reflects the
underlying difficulty in joining all indicators and proxies in a single index with the required scientific
robustness, as stated by the same authors.

In these circumstances, it is seen to be extremely complex to explain all indices of creativity.
The Table 1 below shows the sub-dimensions, and the general and specific indicators most commonly
used in the theoretical and empirical literature on this topic.

Table 1. Creativity Index.

Subdimension General Indicator Specific Indication Source

Culture
Places of culture and facilities

1) Interest and brands
2) Museums
3) Cinemas
4) Concerts and shows
5) Theatres
6) Restaurants and Accommodation
7) Heritage

[26–28,30,31,37–39]

Cultural participation and
attractiveness

1) Tourist bed nights
2) Museum visitors
3) Cinema attendance
4) Satisfaction with cultural amenities

Creative economy Creativity and employment

1) Employment in the arts, culture and entertainment
2) Employment in media and communication
3) Employment in ICT and high technology
4) Research and Development (R&D)
5) Knowledge transfer
6) Impact of creative industries on GNP
7) Total employment in creative industries
8) Territorial analysis of creative industries

[26,28–34,37–39]

Intellectual property and
innovation

1) Applications for ICT patents
2) Innovation in creative industries
3) Application of design in the community

Favourable environment

Human capital and education

1) Higher studies in arts and humanities
2) Higher studies in ICT
3) Creative class (talent)
4) Average university rankings

[26,28,34,35,37–39,89]

Openness, tolerance and trust

1) Foreigners with higher studies
2) Foreign population
3) Tolerance of foreigners
4) Foreigners’ integration
5) People’s trust
6) General tolerance

Local and international
connections

1) Passenger flights
2) Road access
3) Direct trains to other cities

Governance 1) Quality and management

Source: Own elaboration.
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Summarizing, it is urgent and pertinent to study the performance of creative cities, and so it is
essential to compile these indices with economic (supply/demand), social, and cultural indicators,
so that urban policies can be improved [87], to encourage cities’ long-term sustainable growth [88],
meaning economic growth at the micro and macro level [89], and also because more studies are
important in cities with platforms/networks (micro level) that act as facilitators of growth (macro
level) [90] and on partnerships between all parties involved (public, private, and citizens) [91].

3. Methodology

3.1. Sample

Portugal is divided in 7 regions—North, Centre, Metropolitan area of Lisbon, Alentejo, Algarve,
Azores, and Madeira, with the coastal regions having a greater density of population. Consequently,
this heterogeneous distribution of the population implies that policies associated with cities’ creativity
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. However, in this study, the sample corresponds to the universe of all Portuguese cities
and towns (N = 308). Given that in this study we chose not to present the results by city, we do not
show the different values obtained in the index for them, which will be filled a posteriori by another
future research.

In addition, the choice of this sample is relevant to the evolution of the Portuguese economy
in relation to the objectives of the 2020 Strategy, specifically the increase in the employment rate,
investment in research and development (R&D), and education.

3.2. Selection of Dimensions and Variables

To fulfil the objectives defined and based on the literature review carried out, the indicators
and respective proxies were categorised, the process being guided by their clarity, simplicity,
reproduction, scientific nature, salience, credibility, legitimacy, and comparability [92–94]. In addition,
the construction of a composite index implies statistical proof of their relevance and significance, as
well as the use of more than one indicator. This means that the indicators selected to determine the
performance of cities’ creative dimension provide multi-dimensional measurement of concepts that
cannot be measured by a single indicator [23,95].

The final data obtained per variable reflect absolute values, but they were transformed into
relative values (proxy/resident population per*1000 city inhabitants), to allow subsequent comparison
between cities, irrespective of their size. This means that all variables are presented in relative values,
without exception.

Table 2 shows the indicators and proxies used in this research, as well as the databases and their
unit of measurement.
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Table 2. Creativity index for Portuguese cities.

I) Culture

General indicator: 1.1) Places of culture and facilities

Specific indicator Variable N Proxies Databases Period of reference Unit of measure

A) Places of historical interest LIC1 308 1) Places of historical, cultural and artistic interest, such as buildings, religious structures, monuments
and statues, churches and cathedrals, bridges, towers and others Tripadvisor 1 2018 Number

B) Museums and similar
MA1 308 1) Art galleries: buildings

Pordata 2016 Number
MA2 287 2) Art galleries: exhibitions
MA3 308 3) Number of museums open to the public

C) Cinema
CIN1 308 1) Capacity
CIN2 308 2) Places

D) Concerts and Shows
CE1 304 1) Number of cultural locations

Pordata 2015 NumberCE2 179 2) Capacity of cultural locations
E) Theatres TEA1 308 1) Theatres Meloteca.com 2018 Number

F) Restaurants and accommodation
RAL1 308 1) Number of hotel establishments

Pordata 2016 NumberRAL2 266 2) Number of rooms in hotel establishments
RAL3 308 3) Restaurants Tripadvisor 2018 Number

General indicator: 1.2) Cultural participation and attractiveness

A) Tourist bednights
DORT1 247 1) Total bed nights in hotel establishments

Pordata
2015

Number
DORT2 244 2) Proportion of foreign guests %
DORT3 268 3) Total income from hotel establishments 2016 M.€

B) Museum visitors
VISM1 264 1) Total visitors

Pordata 2016 NumberVISM2 264 2) Total foreign visitors

C) Cinema attendance
ATENC1 308 1) Nº of spectators

Pordata 2016
Number

ATENC2 308 2) Ticket sales M.€

D) concerts and shows
DCE1 147 1) Nº of spectators

Pordata 2016
Number

DCE2 147 2) Ticket sales M.€
E) Cultural supply OCC1 308 1) Total cultural premises (local authority) Annals by

region—INE 2016 NumberF) Local authority/public expenditure DM1 308 1) Expenditure on cultural activities and similar

II) Creative Economy

General indicator: 2.1) Creative Industries

Specific indicator Variable N Proxies Databases Period of reference Unit of measure

A) Creative jobs EC1 308 1) Jobs in creative and cultural activities INE 2016 Number

B) Impact of creative industries on GDP

ICPIB1 308 1) Turnover of cultural and creative industries

INE 2016

€
ICPIB2 308 2) % of creative industries in total economic activity %
ICPIB3 308 3) Expenses with staff in cultural and creative industries

€
ICPIB4 308 4) Production of cultural and creative industries
ICPIB5 308 5) Intermediate consumption of cultural and creative industries
ICPIB6 308 6) Gross added value, at market prices, of cultural and creative industries
ICPIB7 308 7) Gross fixed capital formation of cultural and creative industries

C) Territorial analysis of creative
industries

ATIC1 308 1) Total number of cultural and creative industries INE

2016

Number

ATIC2 308 2) Number of people employed in creative and cultural companies, divided by the total of people
employed in all economic activities and multiplied by 100;

Own calculation %ATIC3 308 3) Total number of industries by city over the total of all cities (concentration) multiplied by 100

ATIC4 308 4) Density per capita of cultural and creative industries (Nº of industries/resident population
multiplied by 100)

ATIC5 308 5) Weight of cultural and creative industries in the total industries in the city (relevance) multiplied
by 100
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Table 2. Cont.

General indicator: 2.2) Research & Development

A) Firms
ID1 308 1) Firms with most expenditure on R&D activities

Dgeec.mec 2016
Number

ID2 308 2) R&D expenditure of those firms M.€
ID3 308 3) Total resources allocated by firms to R&D areas Number

B) Knowledge transfer

TC1 308 1) R&D units in higher education institutions Dgeec.mec 2016
NumberTC2 308 2) Total researchers in those units financed by FCT

TC3 308 3) Higher education establishments Pordata 2017
TC4 308 4) Lecturers in higher education Pordata 2015 Number

General indicator: 2.3) Intellectual property and innovation

A) Patent applications
PP1 308 1) Applications for patents and similar

INPI 2017 NumberPP2 308 2) Applications for patents from higher education institutions
PP3 308 3) Applications for patents from other entities

III) Favourable Environment

General indicator: 3.1) Human capital and education

Specific indicator Variable N Proxies Databases Period of reference Unit of measure

A) Creative class (talent)

CC1 308 1) Number of higher education students enrolled in arts and humanities courses
Pordata 2016 NumberCC2 308 2) Higher education graduates in arts and humanities

CC3 308 3) Number of higher education students enrolled in ICT courses

CC4 308 4) Higher education graduates in ICT Annals by
region—INE 2016 Number

CC5 308 5) Higher education graduates

Pordata
2016

Number
CC6 308 6) Number of students in higher education
CC7 308 7)) Number of higher education institutions
CC8 308 8) Employed population with average/high qualifications (secondary, post-secondary and higher) 2013

B) HEIs’ presence in rankings PR1 308 1) HEIs in rankings Webometrics 2018 Number

General indicator: 3.2) Openness and diversity

A) Tolerance, social classes and young
people

TOL1 308 1) Legally resident foreign population: total

Pordata

2016
NumberTOL2 308 2) Socio-cultural heterogeneity (social classes)— employees’ basic average monthly salary 2013

TOL3 308 3) Young population (resident population, estimated at 31 December: 0-25 years) 2016 %
TOL4 308 4) Marriages solemnized between nationals and foreigners 2017 Number

General indicator: 3.3) Local and international connections

A) International connections
LI1 308 1) Airports

INE 2017 NumberLI2 308 2) Passenger arrivals by airport
B) Local connections LL1 308 1) Transport and storage companies INE 2012 Number

General indicator: 3.4) Governance

A) Endogenous factors
FE1 308 1) Concluded building redevelopment (urban regeneration) Annals by

region—INE 2016 NumberFE2 308 2) Licensed building redevelopment (urban regeneration)
FE3 308 3) Annual population variation (global attractiveness for new residents) %

Note: 1 Used by European Union [28] (p. 110). Source: Own elaboration.
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3.3. Data Analysis

Data analysis was in three main stages, with statistical treatment being carried out using IBM
SPSS (version 25.0) software.

The first stage was to determine the validity of the observations (308 observations representing
around five times the variables analysed: 65), considering the mean value (zero) for missing data
(imputation of missing data) so as not to eliminate/lose important information. Normalization of data
due to the multiple units of measurement and periods of reference [23,96–101] was also performed.

The second stage involved descriptive analysis (mean, standard deviation, variation coefficient,
and minimum and maximum values), but data normalization transformed the mean in zero and
the standard deviation in one, and so it is not presented, according to Marôco [97] and OECD [23],
in this study.

The third stage consisted of applying exploratory factor analysis (EFA) and principal component
analysis (PCA), as the method to construct the Composite Index. This multivariate statistical
technique allows the grouping of data that can have a similar interpretation in the sample, as well as
determination of the main components that should be retained and robust data treatment [23,96–100].
This method aims to determine the weights representing the importance of the variables measured by
maximum variance [101]. It is therefore possible to “summarise a set of individual indicators while
preserving the maximum possible proportion of the total variation in the original data set.”, as well as
“largest factor loadings are assigned to the individual indicators that have the largest variation across
countries, a desirable property for cross-country comparisons, as individual indicators that are similar
across countries are of little interest and cannot possibly explain differences in performance” [23]
(p. 26). However, in this study, the units of analysis are cities rather than countries.

Finally, to check the acceptability of this technique, we applied the Kaiser–Meyer–Olkin
(KMO) [102], sample suitability measure, and the Bartlett sphericity test. To verify the internal
consistency of the (sub)dimensions used, it is usual to calculate the Cronbach alpha, but in this
study, the Cronbach Coefficient Alpha was not considered because the “correlations do not necessarily
represent the real influence of the individual indicators on the phenomenon expressed by the composite
indicator” [23] (p. 27).

4. Results

Tables 3–5 show the results obtained in the stages described above. As observed, the KMO
test [102] presents values of an average quality to apply EFA [97] in the sub-dimensions of culture and
favourable environment. However, for the sub-dimension of creative economy, linear dependence was
found between some of the variables studied, with a Pearson correlation coefficient of 1 [97]. Therefore,
from the values obtained from analysis of the correlation between the variables of this sub-dimension,
the variables, ATIC3, ATIC4, ICPIB4, ICPIB5, ICPIB6, TC2, and PP3, were withdrawn.
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Table 3. Culture.

Results of Exploratory Factor Analysis Squared Factor Loading (Scaled to Unit Sum) 1

Variable h2
Factor Factor

1 2 3 4 5 6 7 1 2 3 4 5 6 7

LIC1 0.795 0.775 0.448
MA1 0.722 0.828 0.591
MA2 0.587 0.747 0.481
MA3 0.579 0.600 0.310
CIN1 0.908 0.893 0.290
CIN2 0.849 0.904 0.297
CE1 0.584 0.681 0.407
CE2 0.713 0.719 0.386

TEA1 0.402 0.593 0.104
RAL1 0.552 0.625 0.085
RAL2 0.945 0.970 0.205
RAL3 0.741 0.723 0.114

DORT1 0.913 0.943 0.194
DORT2 0.485 0.393 0.034
DORT3 0.920 0.950 0.197
VISM1 0.899 0.935 0.382
VISM 2 0.882 0.921 0.370

ATENC 1 0.891 0.859 0.218
ATENC2 0.885 0.873 0.225

DCE1 0.553 0.659 0.381
DCE2 0.567 0.612 0.111
OCC1 0.664 0.785 0.460
DM1 0.606 0.528 0.240

Eigenvalue 4.59 3.38 2.75 2.29 1.34 1.16 1.14
% Explained variance 17.21 11.53 9.87 9.39 9.32 9.01 6.03

Total explained variance 72.35 0.276 2 0.203 0.165 0.138 0.080 0.070 0.068

Weights—coefficients of variables 3

Variable
Factor

1 2 3 4 5 6 7
LIC1 3.61
MA1 4.12
MA2 3.35
MA3 2.16
CIN1 4.79
CIN2 4.91
CE1 2.79
CE2 3.11

TEA1 2.11
RAL1 2.35
RAL2 5.65
RAL3 3.14

DORT1 5.34
DORT2 0.93
DORT3 5.42
VISM1 5.25
VISM 2 5.10

ATENC 1 4.43
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Table 3. Cont.

Results of Exploratory Factor Analysis Squared Factor Loading (Scaled to Unit Sum) 1

Variable h2
Factor Factor

1 2 3 4 5 6 7 1 2 3 4 5 6 7

ATENC2 4.58
DCE1 2.61
DCE2 2.25
OCC1 3.70
DM1 1.67

Hotels and
restaurants

(22.83)

Theatres and
similar (13.37)

Cinema
(9.70)

Museum
visitors
(10.35)

Cultural
supply(10.41)

Art and
museums

(11.31)

Cultural
premises

(5.39)

1 Example of calculation for RAL1: 0.625ˆ2/4.59 = 0.085; 2 Example of calculation: 4.59/∑ 4.59+3.38+2.75+2.29+1.34+1.16+1.14 = 0.276; 3 Example of calculation for RAL1: (0.276*0.085) *
100 = 2.346; Source: Adapted from outputs of SPSS. Varimax rotation; N = 308; KMO = 0.711; Bartlett Sphericity Test = 2335.137; gl = 253; p < 0.000.

Table 4. Creative economy.

Results of Exploratory Factor Analysis Squared Factor Loading (Scaled to unit sum) Weights—Coefficients of Variables

Variable h2
Factor Factor Factor

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

EC1 0.964 0.797 0.241 4.66
ICPIB1 0.960 0.938 0.333 6.45
ICPIB2 0.971 0.977 0.697 7.00
ICPIB3 0.930 0.889 0.299 5.79
ICPIB7 0.806 0.866 0.284 5.50
ATIC1 0.705 0.710 0.191 3.70
ATIC2 0.979 0.981 0.702 7.06
ATIC5 0.956 0.958 0.987 6.73
ID1 0.639 0.791 0.297 4.59
ID2 0.905 0.937 0.416 6.44
ID3 0.774 0.792 0.297 4.60
TC1 0.887 0.877 0.117 5.64
TC3 0.615 0.721 0.079 3.81
TC4 0.945 0.917 0.128 6.17
PP1 0.809 0.867 0.114 5.51
PP2 0.795 0.889 0.120 5.79

Eigenvalue 6.59 2.64 2.11 1.37 0.93

R&D in higher
education
institutions
(26.92)

Creative
industries’
contribution to
GDP (26.10)

R&D in
firms(15.62)

Proportion of
creative
industries
(14.05)

Weight of
creative
industries (6.73)

%Explained variance 25.42 25.12 14.49 13.69 6.52
Total explained
variance 85.25 0.483 0.194 0.155 0.100 0.068

Note: Varimax Rotation; N = 308; KMO = 0.723; Bartlett Sphericity Test: = 6244.488; gl = 120; p < 0.000; Source: Adapted from outputs of SPSS.
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Table 5. Favourable Environment.

Results of Exploratory Factor Analysis Squared Factor Loading
(Scaled to Unit Sum) Weights—Coefficients of Variables

Variable h2
Factor Factor Factor

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

CC1 0.832 0.907 0.115 5.72
CC2 0.821 0.901 0.113 5.65
CC3 0.866 0.924 0.119 5.94
CC4 0.802 0.890 0.110 5.60
CC5 0.934 0.961 0.129 6.42
CC6 0.947 0.967 0.130 6.50
CC7 0.638 0.778 0.084 4.21
CC8 0.562 0.529 0.039 1.95
PR1 0.546 0.702 0.069 3.43

TOL1 0.714 0.842 0.496 4.93
TOL2 0.802 0.877 0.306 5.35
TOL3 0.619 0.759 0.230 4.01
TOL4 0.695 0.805 0.453 4.51

LI1 0.560 0.690 0.222 3.31
LI2 0.618 0.565 0.285 2.22
LL1 0.794 0.861 0.662 5.16
FE1 0.925 0.950 0.422 6.28
FE2 0.859 0.910 0.387 5.76
FE3 0.836 0.896 0.320 5.58

Eigenvalue 7.18 2.51 2.14 1.43 1.12 Higher education (45.32) Population(14.94)
Redevelopment of

buildings and airports
(15.35

Foreigners
(9.44) Transport (7.38)

% Explained variance 35.93 12.37 12.01 9.08 6.25
Total explained

variance 75.64 0.499 0.175 0.149 0.099 0.078

Varimax Rotation; N = 308; KMO = 0.750; Bartlett Sphericity Test: = 6577.490; gl = 171; p < 0.000; Source: Adapted from outputs of SPSS.
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In addition, the communalities h2 extracted (Tables 3–5) are above the required minimum of
0.32 [103,104], where in the culture sub-dimension, these explain 16% of the variance, and 38% and
30%, respectively, of the variance in creative economy and favourable environment. The variable
loadings are also always equal to or above the required minimum of 0.40 [97]. This was followed by
calculation of the “weights from the matrix of factor loadings after rotation, given that the square of
factor loadings represents the proportion of the total unit variance of the indicator which is explained
by the factor” [23] (p. 90); [101].

Finally, we determined the weights of the sub-dimensions of culture, creative economy, and
favourable environment in the Composite Index to measure cities’ creative performance. More
precisely, the factors’ associations with the variables per sub-dimension were calculated. As observed
in Tables 3–5, the weights for each variable were obtained by the product between the normalized
squared loadings and the value of the variance explained for each factor.

Finally, based on the analysis presented and for greater robustness of the results. EFA was applied
to the creativity dimension. as well as determining the weight of each sub-dimension analysed in that
dimension. with the results appearing in Table 6.

Table 6. Exploratory factor analysis of the creativity dimension and weights.

Subdimensions h2 Factor—Creativity Weights1

Culture 0.446 0.668 0.220
Creative Economy 0.772 0.878 0.380

Favourable Environment 0.810 0.900 0.399
Eigenvalue 2.03

% Explained variance 67.59
Total explained variance 67.59

Varimax Rotation; N = 308; KMO = 0.607; Bartlett Sphericity Test = 299.642; gl = 3; p < 0.000; h2 > 0.67; loadings >
0.40. Source: Adapted from outputs of SPSS. 1 Example of calculation: Culture = (0.668ˆ2/2.03) * 100 = 21.9875.

5. Discussion of the Results

According to the results obtained. Tables 3–5 show 17 crucial factors that can have an impact
on the creative performance of Portuguese cities. These factors present different weights for each
sub-dimension analysed per se. but the total explained variance for each of them is considerably
relevant (c.f., Tables 3–5). which means that the factors obtained are explanatory and pertinent [97] in
measuring creative performance. It is also noted that the communalities obtained for the variables
forming the factors are high. demonstrating that the factors retained are appropriate to describe the
latent correlational structure between all the variables [100].

In view of the above (see Tables 1 and 2). it is perceptible that creativity involves several axes
of action. so in this discussion of results. it is postulated that “the characteristics of creativity in
different areas of human endeavor can at least be articulated. For example, it can be suggested that:
(1) Artistic creativity involves imagination and a capacity to generate original ideas and novel ways
of interpreting the world. expressed in text. sound. and image; (2) scientific creativity involves
curiosity and a willingness to experiment and make new connections in problem solving; and (3)
economic creativity is a dynamic process leading towards innovation in technology. business practices.
marketing. etc., and is closely linked to gaining competitive advantages in the economy“ [105] (p. 42).

This. furthermore. directs this study towards the adoption of the definition of creative industries
of UNCTAD [106]. that is. “ . . . makes a distinction between ‘upstream activities’ (traditional cultural
activities. such as performing arts or visual arts) and ‘downstream activities’ (much closer to the
market. such as advertising. publishing. or media-related activities) and argues that the second
group derives its commercial value from low reproduction costs and is easy transfer to other economic
domains. From this perspective. cultural industries make up a subset of the creative industries.”

So. the analysis of culture revealed that the variables implicit in cultural premises and facilities
(provision of amenities) which stand out most are hotel capacity (RAL2) with a weight of 5.65 and
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restaurant provision (RAL3) with a weight of 3.14 cinema provision is also very positive (CIN1 = 4.79)
compared to theatre provision (TEA1) with a coefficient of only 2.11. since the latter is found mainly in
Lisbon and Porto. In addition, the variety of premises to hold concerts and shows (CE2) presents a
weight of 3.11. contrasting with reasonable public attendance (DCE1 = 2.61). Finally, cities’ cultural
and historical identity only shows a coefficient of 3.70. reflecting an incipient effect of local cultural
policies. These results show some urban dynamics in Portuguese cities to promote existing resources to
improve their creative performance. corroborating d’Ovidio and Cossu. and Oyekunle [13]. [40]. who
concluded that when culture is taken to be a factor stimulating economic growth. these dynamics are
generated. However, local cultural strategy should include vectors aiming for the creation of cultural
spaces. such as theatres. and promote the organisation of more local shows. thereby avoiding the
elitism of some cities and the consequent gentrification [53].

As for cultural participation and cities’ attractiveness. hotel income stands out (DORT3 = 5.42).
despite a proportion of foreign guests under 1 (DORT2). Concerning museums and similar. significant
total visitor numbers are found (VISM1. MA1. MA2. and MA3). with foreign visitors representing
a weight of 5.10 (VISM2). The coefficients referring to attractiveness show that conservation of local
heritage and its promotion. and forming various partnerships to do so. make cities more attractive for
current and potential residents and visitors. since this strategic orientation enhances the city’s brand
image [49].

It is also noted that Portuguese cities’ cultural heritage reaches 3.70 (OCC1). despite public
expenditure on culture falling far short of the desirable level (DM1 = 1.67). This lack of investment in
culture highlights the need to understand networks/partnerships with other public. private. and civil
institutions in large cities (e.g., Lisbon. Porto). as an instrument to enable improved performance of
culture associated with creativity [21].

Summarizing. the variables implicit in this sub-dimension are divided into seven main
factors/components as shown in Table 3. which corroborates the importance also attributed to
them by various authors (e.g., [26,27,30,31,37–39]). These authors concluded that it is necessary to
continue to recreate the crucial role played by culture in cities’ attractiveness and their economy.
valuing their competences and resources in this area. as well as conserving their cultural heritage.
which increases effective synergies.

A city that wants to be recognised as creative should also include the creative and cultural
sector—creative economy—in its economic strategies. In Portugal. creative and cultural industries
have been gaining importance as contributors to micro and macro-economic growth. as argued
by Tukiainen et al. [93]. These industries have tended to concentrate in the large cities. but this
homogeneity of concentration has recently undergone a change stimulated by local and regional
policies to encourage the growth of isolated or small towns.

Analysing the empirical evidence. there is clear relevance of the weight coefficients of the variables
measuring the creative economy. Specifically, creative and cultural industries contribute to increased
employment in cities by 4.66 (EC1). with the benefits for these individuals being reflected in those
firms’ expenditure on salaries (ICPIB3 = 5.79); presenting a turnover (ICPIB1) of 6.45 and gross capital
formation of 5.50. Their weight in total economic activity (ICPIB2) is around 7 and the proportion of
total employment is 7.06 (ATIC2). No less importantly. this sector presents relevance by city of 6.73.
Therefore. these industries generate employment and begin to have some impact on their regions’
GDP. since they reflect the exploitation of economic and intangible value by creative individuals.
whose imagination takes the form of creative industries [56.58]. These industries provide cities with
new jobs and greater wealth [57].

Included in these industries is R&D activity. both in firms and higher education institutions (HEI).
Here. it is found that HEIs have been creating R&D units (TC1 = 5.64). although these remain in cities
with HEIs (TC3 = 3.81). and so in these the weight of teaching staff is 6.17 (TC4). Another important
variable in this domain is patents (PP1. PP2). where HEIs stand out with a weight of 5.79. Currently.
Portuguese firms recognise the importance of R&D. and so they attribute around 6.44 to that area (ID2)
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in a universe of around 100 firms (ID1 = 4.59) and allocate around 6 of human capital to this (ID3).
In other words, both contribute to the spread and transfer of knowledge concerning technology and
innovative ideas. with the actors being the new entrepreneurs attracted by cities’ amenities [61].

Moreover. this type of creative industry forms various connections inside and outside the city.
which stimulate creative individuals and facilitate the spread of knowledge [61.62]. In total. the creative
economy is influenced by five factors/components. highlighting the contribution of creative industries
and the area of R&D—R&D in HEIs (26.92); creative industries’ contribution to GDP (26.10); R&D in
firms (15.62)—where cities should use their competences and resources so that talented individuals
can develop their capacities. given their important role for innovation and increased economic growth
in the places they carry out their activity [28.63.64].

The third sub-dimension included in creativity is a favourable environment. A city can employ
numerous tangible and intangible resources. but if it does not generate an appropriate climate for
creativity. the synergies obtained will be considerably limited. Recognising the essence of this climate.
Portuguese cities have introduced strategies and policies to improve the quality of life provided by
openness. tolerance. capturing new talents. and valuing existing ones. by encouraging residents’
participation. knowledge. and technology to increase their economic growth.

In this context. the results show five factors/components. with higher education having a total
weight of 45.32. These factors allow the creation of that environment. highlighting the place of higher
education with significant weight coefficients. which corroborates Lombardi et al. [31]. These authors
emphasized the fundamental nature of this variable. The other factors show that the profile of residents
(population. foreigners) in cities is important. as is cultural and historic buildings.

These results confirm the importance of HEIs. due to their capacity to attract talents with different
training. their cultural dynamism. and innovative capacity stimulating the city’s economy [28].
They also show the importance of openness and tolerance. as mentioned by Florida [8.67] Analysing
these results. it was found that the weights of the number of graduates distributed over the 308
Portuguese cities and towns (CC5 = 6.42) and students attending HEIs (CC6 = 6.50) are significant.
highlighting the individuals with higher education in areas considered creative (CC1/CC2 = 5.72/5.65;
CC3/CC4 = 5.94/5.60). However, these results do not cover the qualified employed qualified
population (CC8 = 1.95).

The spatial distribution of HEIs was also found to represent their importance for cities (CC7 = 4.21).
An aspect causing these results is the openness and tolerance that should co-exist in cities (TOL2/TOL3
= 5.35/4.01), which was reflected in a positive population variation (FE3 = 5.58). As well as the
significance of foreign residents (TOL1/TOL4 = 4.93/4.51). These results lead to the conclusion
that cities’ openness to diversify their local community stimulates the creation of an appropriate
climate for creative industries (e.g., related to the amenities provided by HEIs) to be able to develop
and consequently attract new residents who will stimulate the local economy [8.15]. as long as it is
associated with the cultural supply as a market factor [68].

In addition, cities have been revitalized through the urban regeneration incentive
(FE1/FE2 = 6.28/5.76). Although differences remain between cities regarding mobility by air
(LI1/LI2 = 3.31/2.22). On the other hand, mobility on land (LL1 = 5.16) presents a high value.
In other words, it is noticeable that cities have adopted policies to promote urban regeneration
by locating creative industries in rehabilitated buildings. and naturally promoting urban
entrepreneurship as a bonus in cities’ development [44.45.47]. Mobility policies require more territorial
development strategies. which could involve more strategies conceived in networks/partnerships
[21.25.91]. as a way to increase the flow of people between cities and contribute to raising local
economies’ performance.

After this analysis of the results for cities in Portugal. the weight of each sub-dimension in a city’s
creative performance was shown. where culture has a weight of 0.220. creative economy 0.380. and
favourable environment 0.399 (cf., Table 6). Paraphrasing Scott [5]. these weights mean we have a
paradigmatic and holistic economy. which concentrates on creativity as a requirement to improve cities’
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performance. besides traditional factors. as argued by Lawton et al. [6]. In this regard. the economic
and political decision-makers in Portuguese cities have been implementing policies that combine
culture and the creative economy based on creative and cultural industries [63] and stimulating a city
environment that favours the growth of this economy. in terms of both people and firms. and in this
way. combating negative aspects that have occurred in recent years [73].

Finally, the similar weights of the creative economy and the favourable environment means that
creative and cultural industries’ contributions to wealth and employment generation have a positive
impact on the performance of Portuguese cities [15]. revealing the great importance this sector has
acquired for the country’s decision-makers. where cities’ endogenous and exogenous resources have
been used to build unique. inimitable spaces [14]. Here. networks are also beginning to play a
dominant role as predictors of economic performance [16].

6. Contributions and Implications

Creativity is a complex and multi-dimensional concept. and so measuring its performance is a
process that should be approached in an integrated and composite way. so that results obtained will
be valid and scientifically robust. We have seen the development of a number of indicators. most of
them presenting indicator weights with weak scientific robustness and applicable to large urban areas.
by both public and private entities.

Concerning the global results. a Creativity Index for Portuguese cities was presented. which
was seen to be apt for statistical analysis. giving it the scientific robustness this type of research
demands. Besides the sub-dimensions. the variables allowed the conclusion that creative performance
can be measured in economic. social. and cultural terms [77,81], specifically at a micro and not only a
macro geographical level. To understand how creativity contributes to economic development [17].
A representative sample and a significant number of indicators were used [20]. Therefore. one of the
main contributions of this study was the construction of a Composite Index for Creativity.

Based on the literature review carried out on the topic of research. and on the objectives proposed
for this empirical study. 14 indices of creativity applied in diverse geographical contexts were
compiled. allowing the identification of three sub-dimensions indissociable from creativity. these
being: (1) Culture; (2) creative economy; and (3) favourable environment. Holistic grouping of the
indicators and proxies. distributed over those indices. allowed their scientific measurement. leading
to firm conclusions about the performance of creativity. this being another contribution of the study.

Another contribution lies in adapting these indicators to the situation of all Portuguese towns
and cities. considering the availability. credibility. and comparability of the data to be used. Such a
study has never been made simultaneously and inclusively for those towns and cities and with such a
high number of indicators (17) and proxies (58). determining the weight coefficient for each proxy.

Yet another contribution was to give the results validity and scientific quality by using exploratory
factor analysis. which allowed identification of the main indicators for each sub-dimension analysed.
Therefore. the first research objective was achieved. which was to identify the most relevant
sub-dimensions to measure cities’ creativity.

Overall. those contributions meant the second aim could be fulfilled objectively and scientifically.
as it was determined which sub-dimension had the greatest weight in creativity’s performance.
This represents the construction of a relevant and up-to-date Composite Index to assess and monitor
that performance continuously and consistently and to reach a comparable level between cities in any
geographical context.

Regarding practical implications. the results obtained show that the weights of the proxies tested
on Portuguese cities vary between 0.9 and 7. expressing their positive impacts on the respective
sub-dimensions. and also that Portuguese cities have the necessary competences to change their
traditional view of how to improve their performance. explicitly accepting the challenge to become
creative. This challenge has been expressed by these cities. by creating the essential conditions
to stimulate and develop creative and cultural industries. by improving and investing in intra
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and inter-collaboration networks. and encouraging closer connections between people. cultural
establishments. and institutions. Furthermore. this new vision local political decision-makers have for
their cities involves them being micro-platforms with creative and participative leadership. besides
concentrating increasingly on investment that allows benefiting synergetically from talented. creative
people. who in turn are looking for dynamic cultural spaces. revitalized through the urban regeneration
associated with urban entrepreneurship.

It should be noted that the culture sub-dimension, however, presents a coefficient lower than
expected. given the promotion of the understanding of this as a driver of economic growth in current
creative cities. and so more local strategies are still needed. allying places’ development with their
current and potential cultural and human resources. recuperating and benefiting from their historical
heritage stimulated by urban entrepreneurship [7,9,10,64–66].

Moreover. the results obtained provide crucial information for political decision-makers to make
a solid assessment of the outputs of policies implemented in cities. Indeed. this empirical study makes
a relevant contribution to city authorities and political decision-makers. by constructing and testing an
instrument and tool to manage the results of their creativity strategies. and one that can be applied in
any territorial context.

Concerning theory. this research advanced scientific knowledge about the complexity of the
topic studied. which has been subject to great debate in the academic and political spheres. Also.
in theoretical terms. it demonstrated it is possible to build a composite index whose weights are
determined based on scientific methods. Testing it allows its application in any territorial and
geographical context. the final result being presentation of a scientific taxonomy for creativity.

7. Limitations and Future Research Agenda

This study is not without limitations. The first concerns the subjectivity implicit in the selection
of indicators and their proxies. which was imposed and limited by the availability of credible data.
Therefore. the unavailability of data about the creativity dimension in Portugal gives rise to a future
suggestion. This suggestion consists of proposing a challenge to make those data public and possibly
reconsidering how existing data are structured. It means there are several indicators regarding the
urban environment (i.e., urban facilities and environmental factors must include elements. like market
prices. building age. and/or year of restructuring. presence of park and green areas in the surroundings.
etc.), however, we did not include these indicators due to the unavailability of data in Portugal for
all cities.

Cities and their performance are not only determined by the creativity dimension as shown
in this study. which represents another limitation. It is therefore suggested that future research
should investigate how governance and ICT—the intelligence dimension—can also be considered as
sub-dimensions determining cities’ economic growth. as well as other related ones. such as urban
sustainability. Indeed. current cities should be understood holistically. and so construction of a
Composite Index of Intelligence is recommended for all Portuguese towns and cities for generalized
application in any geographical context.

Another limitation is the fact of the study being carried out only in Portugal. Therefore. it is
also suggested this Composite Index of Creativity should be applied in other countries to enable a
comparative study among countries. These future lines of research could be complemented with
multiple case studies in diverse cities in Portugal and elsewhere.

Finally, we did not consider the effect that the geographical proximity between cities could have
on their creative performance. since the externalities between cities is an important control variable.
which is another limitation. Thus, it is suggested that in future investigations this proximity be
considered and that the results obtained be compared with those presented in this study. So that
implications for practice and theory can be woven from a management perspective.
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8. Conclusions

In recent years, most Portuguese cities have suffered the effects of a falling population. a high
rate of unemployment. And especially a lack of motivation for their reconstruction in terms of
attractiveness and innovative initiatives. Therefore, official Portuguese entities. In accordance with
strategic options adopted by the European Union (Strategy 2020). Have taken up the challenge to
revitalize cities. This means that the emphasis and strategy includes attracting new investment and
new talents. Stressing cultural identity and urban regeneration. and aiming to improve the quality
of life provided irrespective of the city’s geographical location—creativity. Evidently. this required
cities’ tangible, intangible, endogenous, and exogenous resources to be appropriately recognised and
valued. As well as being assimilated as an integral part of this challenge. However, it is still necessary
for Portuguese cities to become actively involved in internal and external collaboration processes
(networks/partnerships).

This altered vision of current cities’ role in worldwide economic development has led to the need
to assess and monitor their performance through other factors besides traditional economic ones. such
as GDP. employment. and others. In the academic and political domains. new factors and dimensions.
such as creativity. have emerged to respond to this new innovative vision. However, the multitude
of indices developed to measure creativity’s effect on cities’ performance do not reflect the supply
and demand sides in parallel. In this line of thought. a Composite Index for Creativity was presented
here. including culture. creative economy. and favourable environment as predictors of the positive
performance of cities as urban platforms to raise a country’s economic growth.

This index was applied to all Portuguese cities and towns. through a quantitative methodology.
to determine the weight of culture. the creative economy. and a favourable environment on the
Composite Index of Creativity presented. This study also revealed the need to continue to define and
implement strategies that stimulate culture as an essential determinant for Portuguese cities to be
increasingly creative. while the creative economy and a favourable environment reflect a change in
decision-makers’ visionary paradigm.

It is also argued that cities should concentrate increasingly on networks/partnerships as open
collaboration processes between all the actors involved to absorb the synergies they provide to
maximize their performance.
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