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Creative capacity of European countries

Martin ALEXY!, Marexk KACER? and Steran REHAK?

Abstract

In the paper* we study creative capacity of 28 European countries in the period 2005-2014. We construct a
creativity index based on the 3Ts concept of talent, technology and tolerance as the key components of the
creativity. Our index is measured and calculated with both the cross-section and the time series dimensions,
which is an important contribution compared to other studies. We have demonstrated relatively stable rankings
of the countries in time, even though the creative capacity measured by our creativity index was gradually
growing in time with varying rate of growth for individual countries. We have also shown evidence that the
creative capacity is clustered geographically. The creativity index was compared to World happiness index,
GDP per capita and Human development index. We have replicated earlier cross-sectional analyses and shown
the relatively strong correlation. However, we show that the picture is different for changes within individual
countries. Here we demonstrated lack of correlation between creativity and GDP per capita or World happi-

ness index. JEL: 010, O30, O34, C10

Keywords: creativity index, 3Ts concept, European comparison

Introduction Empirical studies provide several creativ-
ity indices as proxy variables for the creative
capacity of the respective economies. This
paper focuses on these creativity indices. In
the existing literature they are constructed in
the form of cross-section data. We construct
the creativity index in the form of panel data,
i.e. with the cross-section and time series di-
mensions.

The contribution of our paper to the exist-
ing literature can be seen in the three areas.
Firstly, we construct creativity index with
both the cross-section and the time series

Creativity is a complex phenomenon and
a subject of study in psychology, sociology
and economy. Creativity in economic view
can be generally defined as human activity
focused on the creation of an intangible as-
set. Such asset has the characteristics of nov-
elty, innovativeness or rareness. Analysing
the process of creativity and measuring it by
economic indicators has developed through
several concepts and approaches. Some of
the concepts are derived from complex the-

oretical analysis and their use is limited by
data availability. Other concepts are based on
the combination of indicators accessible from
the statistic resources and from the expertise.

dimensions. Secondly, we provide an open
source creativity index, describing variables
with their source and their weights. Thirdly,
we analyse creative capacity of 28 European
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countries® and analyse geographical dimen-
sion of creativity.

The paper is structured as follows. The
first part presents an overview of the exist-
ing literature related to creativity in econom-
ics and of creativity indices. The second part
describes a methodology including the selec-
tion of the variables and the construction of
our European 3T creativity index (3TCI). The
third part provides empirical results of meas-
uring the creative capacity of 28 European
economies; we examine also the associations
between the European 3TCI and measures of
happiness, economic performance and hu-
man development here. The last part of the
paper gives conclusions.

Economic dimension of creativity and
literature review

Adam SmitH (1776) recognized to the role of
human capital (“acquired and useful abilities
of all the inhabitants”) as a “fourth factor of
production” in addition to land, labour, and
capital. Unlike traditional, tangible factors of
production, the creativity is essentially differ-
ent; it is limitlessly renewable resource which
can be continuously recharged and re-ener-
gized. Creativity is a complex phenomenon
and could be defined in several dimensions
and disciplines of psychology, sociology and
economy. SCHUMPETER, J.A. (1911) defines the
creativity as “dynamic process of innova-
tions, which is endogenous in relation to the
economy.” He is one of the first researchers
who acknowledged the economic dimension
of the creativity. Creativity in connection to
economics can be generally defined as human
activity focused on the creation of an intan-
gible asset. Such asset has the characteristics
of novelty, innovativeness or rareness. AMa-
BILE, T.M. (1983) and WEIsNBERG, R.W. (1988)

° Austria, Belgium, Bulgaria, Croatia, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Netherlands, Norway, Poland, Portu-
gal, Romania, Slovakia, Slovenia, Spain, Sweden and
United Kingdom.

broadened the economic understanding of
the creativity as the part of production of ide-
as and inventions, which are new and useful
for solving the economic issues. MARTIN, L.
and WiLson, N. (2016) connect the philoso-
phy of critical realism to entrepreneurial op-
portunity theory and suggest that ontological
examination of entrepreneurship is required
for identifying new types of empirical re-
search, leading both to theoretical develop-
ment and to practical entrepreneurship.

Lunpvatt, B.A. and Jounson, B. (1994) at-
tempted to define the relation between the
formation of creative ideas of individuals
and the way of their absorption in (or their
support to) the private and the public sectors.
Not only the creation of ideas, but also the
speed and the ability of their absorption play
an important role. FLoripa, R. (2002, 2005)
defined the “creative class” as a key driving
force for economic development of post-in-
dustrial cities. He distinguished 3 groups of
creative occupations: creative core, creative
professionals and bohemians and presented
“The 3Ts theory” for economic growth: tech-
nology, talent and tolerance. FLoripA empha-
sized the role of the creative individuals who
ensure knowledge and innovation spill-overs
within a city or a region as opposed to the
concept of spill-overs between companies
and sectors. KNupsEN, B. et al. (2007) connect-
ed this influence of the creative class with
the endogenous growth theory. According
to GLAESER, E.L. (2004) the creative capital
is strongly connected with human capital,
which is traditionally measured by level of
education; the majority of creative class has
achieved high level of education. Empirical
studies of MARrRLET, G. and vAN WOERKENS,
C. (2004), McGranaHAN, D. and Wojan, T.
(2007), FLoripA, R. et al. (2008) confirmed
that the indicators for the creative class and
education are both good predictors of urban
and regional growth and that the indicators
for the creative class perform better than the
indicators for education. We can conclude
that both the creative class and traditional
educational attainment are good proxies to
measure human capital.
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Human creativity is considered a key driv-
ing force of the economy of cities. FLORIDA’S
concept of creative class and creative cities
has been discussed both by the academics
and by the policy makers of city development.
Agglomeration theories view the concentra-
tion of firms in the cities due to business net-
works and labour market proximity and due
to knowledge spill-overs. FLorIDA suggests
that the main reason is creative people who in-
vent and run innovative enterprises and who
become facilitators of economic growth and
urban restructuring. Bohemians and artists co-
create liberal and tolerant cultural environment
to which creative class is attracted. Critique of
FLorIDA argues about the novelty of his idea.
GLAESER, E.L. (2004) claims that agglomeration
theory already explained the role of cities and
clusters for economic growth based on creativ-
ity. Pratt, A.C. (2008) claims that the idea of
creative cities is another label for a quality of
the urban life, which is not any novelty.

Froripa’s definition of creative class has
been significantly questioned. His classifica-
tion is rather broad using aggregate groups
of occupations including non-creative jobs,
too (MarkusseN, A. 2006). Based on empirical
analysis of German regions KrATke, S. (2010)
argues that even though the concentration of
scientifically and technologically creative oc-
cupations positively impacts regional economy,
such concentration of business, finance and
trade professionals has no significant influence.
MagrkusseN, A. (2006) finds that scientists, engi-
neers and managers frequently live in suburban
areas and they may not want to live and spend
their time with bohemians and artists. GLAESER,
E.L. (2004) explains such location preferences of
creative people by 3S’s (skills, sun, sprawl) as
opposed to FLoripa’s 3Ts. McLean, H. (2014)
suggests that the racial and gender aspects are
often neglected in the creative city policies; she
demonstrates that feminist arts activism uncov-
ers the multiple exclusions of creative city poli-
cies and practices in Toronto; thus, tolerance is
not truly practiced.

PEck, J. (2005) is very critical of creative-city
strategies based on FLORIDA’s concepts view-
ing them as policies creating neo-liberalized

urban policy environment, which “focus on
short-term projects such as funding compe-
titions or development schemes rather than
progressive and programmatic goals such as
poverty alleviation or environmental sustain-
ability” (Peck, J. 2005, 764). Inequalities can
increase during creativity-led urban develop-
ment, because policymakers seem to prefer
certain social groups and funds for urban
development support only selected locations
in the cities (McpoweLr, L. 2017; WiLson, D.
2017). FLoripA, R. (2017) explains inequalities
in the cities as the result of the in-built struc-
ture of our economy and expects policymakers
and politicians to deal with social inequality.
He suggests that the densest and most innova-
tive cities are the places with the highest level
of inequality, while cities that are economi-
cally stagnant maintain their middle class.
Academic studies in European context sug-
gest that FLorIDA’s concept of creative cities
is valid to certain degree but there are differ-
ences between Europe and North America
which need to be taken into consideration.
Empirical research of Boscuma, R. and Fritsch,
M. (2009) in regions of 7 European cities con-
firmed that tolerance and openness are strongly
linked with concentration of the creative class.
However, the impact of city infrastructure with
culture and leisure facilities was insignificant.
Job opportunities were closely connected
with concentration of the creative people, too.
AsuEemm, B. (2009) points out the differences
in migration in Europe and USA — number
of cities in Europe for work force to migrate
is significantly smaller. Barriers of mobility in
Europe include language, institutional differ-
ences and labour markets’ structures. European
economies are more closely connected to local
labour markets, the social ties are stronger and
the real estate market works differently than
in USA (Fiprmuc, J. 2004). Big cities seem to at-
tract creative class and grow as centres of crea-
tive industries (Ecepy, T. and KovaAcs, Z. 2009);
however, the concept of creative cities does not
work in smaller city regions (Asseim, B. 2009).
Small economies are even more specific — their
capital plays much more important role com-
pared to large economies (ReHAK, S. 2014).
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Creative industries are perceived as the spe-
cial assets in global competitiveness by govern-
ments and legislators. On the European level
the development of creative and cultural in-
dustries has been supported for past 15 years.
European cultural and creative sectors have
been recognized as sources of economic growth
and job opportunities (see further European
Parliament resolution P7_TA-2013-0368).
As reported in the Opinion of the European
Economic and Social Committee CCMI/137 the
contribution from creative and cultural indus-
tries to European GDP in the period 2008-2011
amounts to between 4.4 per cent (for the purely
creative, core industries alone) and 6.8 per cent
(including associated non-core industries).
Their contributions to employment stand re-
spectively at 8.3 million jobs, or 3.8 per cent
of the total active population of the EU for the
purely creative core industries, and 14 million
including the strongly dependent (non-core in-
dustries), or 6.5 per cent of the EU’s total active
population. This makes them the EU’s third
largest employer following construction and
the beverages sector.

Policies adopted recently in EU include
support for networking of creative people
(European Creative Hubs Network Project
Evaluation Summary Report 2018), support
for cultural and creative industries to use ad-
vanced digital technologies (Mid-term eval-
uation of the Creative Europe programme
2018), access to finance for cultural organi-
sations and creative SMEs (Good Practice
Report: Towards More Efficient Financial
Ecosystems 2016). These and other efforts
are a part of Europe 2020 Strategy and they
combine different mechanisms to support
economic growth and creation of new job
opportunities based on creativity.

We suggest that each economy has its
creative capacity or creative potential. It is
determined by diverse components. The
vital ingredients and key determinants are
creative talented and educated people, ac-
cess of individuals and organisations to mod-
ern technologies on the one hand; country’s
investments into innovations, accumulated
tacit and explicit knowledge through patents

and research on the hand. Finally, an essen-
tial component is the open atmosphere al-
lowing individuals to pursue new ideas and
the environment tolerant to differences and
novelties. We are interested in measuring
such creative capacity and propose to cap-
ture it with a composite index, which allows
for comparison among economies.

Measuring creativity through the set of in-
dices developed in the last decade. There is
a strong inspiration from the FLoripa’s 3Ts
theory; he is also one of the pioneers of the
creativity index as a quantitative measure
suitable for comparison between countries.
Other authors introduced different creativity
indices; some of them incorporated also fac-
tors of the social and cultural environment,
others added additional emphasis on arts
and culture. Table 1 provides a basic over-
view of creativity indices.®

Euro-Creativity Index was introduced
by Froripa, R. and TiNnaciy, 1. (2004). It is
constructed from Technology Index, Talent
Index and Tolerance Index. The Euro-
Creativity Index has extended and adapted
the FLorIDA” s concepts of the creative class
and its indicators to the European context.
This index was calculated for 14 European
countries. FLorIDA, R. ef al. (2011) broadened
the previous work and created the Global
Creativity Index (GCI) in similar 3Ts design.
It was calculated as cross-section for 82 na-
tions in 2011 and for 139 nations in 2015. The
data used for its composition are from the
longer periods (5 to 10 years) although differ-
ent years are used for the different variables.

Huy, D. et al. (2004) introduced Hong Kong
Creativity Index (HKCI). In this index the four
forms of the capital (structural/institutional,
human, social and cultural) are the determi-
nants of the creativity growth. Accumulated
effects of the interplay between these deter-
minants are the manifestations of the creativ-
ity in terms of the outcomes or the outputs.
Manifestation of the creativity is measured

¢ These are the main creativity indices developed for
countries which differ from each other to certain de-
gree. There are other indices which are slight modi-
fications or which are designed for specific cities.
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Table 1. Overview of creativity indices

Index

Key concept

Specifics

Euro-Creativity
Index

Defines 3 areas to measure creativity based
on 3Ts’ theory: Talent, Technology and
Tolerance. Each area defined by 3 indicators
totalling in 9 creativity indicators.

Contains 2 additional measures of short-
term trend: Euro-Creative Trend Index and
the Euro-Creativity Matrix

Hong Kong
Creativity Index

It is built on 5Cs with over 100 indicators:
1. Structural/institutional Capital,
2. Human Capital,
3. Social Capital,
4. Cultural Capital,
5. Manifestations of Creativity.

It captures the characteristics of the socio-
cultural parameters and illustrates the
interactions of various creativity factors.

Composite Index
of the Creative

Creative capacity is defined in 3 dimen-
sions: Innovation, Entrepreneurship and
Openness. Each dimension offers 3 indica-

It introduces a novel method — endogenous
weighting. Each entity has its own unique

Economy tors thus 9 in total. set of the most appropriate weights.
It is composed of 32 indicators divided
among 6 sub-indices:
European 1. Human capital, Index aims to combine culture-based in-

Creativity Index
(only theoretical
design)

2. Openness and diversity,

3. Cultural environment,

4. Technology,

5. Regulatory incentives to create,
6. Outcomes of creativity.

dicators in existing frameworks related to
creativity, innovation and socioeconomic
development.

Global Creativity
Index (GCI)

Technology, Talent and Tolerance indi-
ces form overall index. Technology is
constructed from 3 variables, Talent and
Tolerance from 2 each. GCI is thus created

The research uses comparison of GCI
with 6 measures of economic and so-
cial progress (GDP per capita, Income
Inequality, Global Competitiveness Index,
Global Entrepreneurship Index, Human

from 7 variables.

Development Index, Happiness/life sat-
isfaction)

9 groups of indicators:
1. Talent,
2. Openness,

Creative Space
Index (CSI)

4. Technology and Innovation,
5. Industry,

6. Regulation and Incentives,
7. Entrepreneurship,

8. Accessibility,

9. Liveability

3. Cultural Environment and Tourism,

Authors used endogenous weighting
method and 37 variables in 9 groups.

through the economic contribution of the crea-
tivity and the inventive activity of the econom-
ic sector in more than 20 indicators. Each of the
four forms of the capital is defined by 20-30
indicators. The four forms of the capital and
the manifestation of the creativity together
compose the creativity index for Hong Kong.

Composite Index of the Creative Economy
(CICE) has been developed by Bowen, H.P. et
al. (2006) to benchmark and evaluate the crea-

tive capacity of the given regions. The endog-
enous weighting method has been introduced
to determine the weight each sub-dimension
should contribute to the total value of the
CICE. This method isolates achievement on the
underlying dimensions as the source of a high-
er or lower CICE score value. CICE measures
the creative capacity of nine regions of Europe
and North America from among a network of
creative regions named Districts of Creativity.
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KerN, P. and Runcg, J. (2009) proposed
the design of the European Creativity Index
as a part of study made for the European
Commission to evaluate an impact of the
culture on the creativity. The concept was
built upon the indicators related to the cul-
ture-based creativity and their inclusion into
the existing socioeconomic indicator schemes
(i.e. European Innovation Scoreboard). This
index remained only as a theoretical concept.

Correia, C.M. and Cosrta, J.S. (2014) de-
signed Creative Space Index (CSI) as cross-
section index for 26 European countries
using data from the period 2005-2012 and
made comparison of their index with GCL.
They used endogenous weighting technique
in the fashion of Bowen, H.P. et al. (2006) and
used 9 groups of indicators.

There are several approaches to creativity.
One is to compare cities or regions another
is to compare higher units such as countries.
Since the countries are well-defined political
units with specific histories ethnical back-
ground, they represent interesting units of
analysis. Individual countries decide their
own policies and how to implement them
in economy, educational system, R&D and
other areas. These decisions have significant
impact on the creativity. Country compari-
son can help in understanding the effective-
ness of policies and of approaches to harness
the creativity.

All creativity indices have been calculated
as cross-section data most commonly us-
ing indicators’ average of periods of several
years. We construct European 3TCl including
a time dimension covering period 2005-2014
measuring creativity of 28 European coun-
tries. We follow the idea of 3Ts developed by
Frormpa which we consider the most suitable
for the comparison of the creative dimension
of the different countries.

Aim of our study is to compose the crea-
tivity index which enables the cross-country
comparison and also captures the dynamic
changes in time. Our focus is on 28 European
countries and our objective is geographic
comparison of the creativity. Next we aim to
find whether higher levels of creativity are

associated with happiness, economic pros-
perity and human development.

Methodology

A composite indicator is a measure that com-
bines several observed variables into a single
number. If it comprises a temporal dimen-
sion in that it is measured over time in equal
intervals, it can reveal trends and changes
in time. The creativity is a multidimensional
and complex issue. The composite indicators
combining several observed variables or di-
mensions into one measure are a possible
tool for measuring complex multidimen-
sional concepts such as creativity.

The main advantage and strength of the
composite indicators is the ease of inter-
pretation when compared to the multiple
dimensions of a complex phenomenon they
represent. At the same time, since composite
indicators are unidimensional figures, they
facilitate a simple comparison while retain-
ing all the information value of the under-
lying variables or dimensions. It is easier to
compare a single number than battery of sev-
eral variables. The potential limitation of the
composite indicators is the fact that they may
disguise important variations in their sub-
dimensions, especially if the construction is
not transparent enough. Another possible
weakness lies in a simplistic interpretation.
Finally, if an important dimension is omitted
or ignored, it may lead to biased conclusion
or policy. The alternative to a composite in-
dex would be a set or battery of several in-
dicators. The advantages of the composite
indicators are the disadvantages of a set of
indicators and vice versa. The choice of one
or the other should be made based on the
objective of the analysis. Since the goal of our
paper is to compare the creative capacity of
European countries, the set of individual in-
dices would not serve this purpose and that
is why we opt for the composite index.

FrLoripA’s first creativity index (FLoRrIDA,
R. 2002) was constructed for metropolitan
areas and its original calculation is very
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simplistic.” Natuan, G. (2007) points out
inadequacy of using the Gay index to meas-
ure tolerance; the index basically measures
the number of households where the mem-
bers of the household are of the same gen-
der. Cities with many college or university
students who share rented apartment may
display biased results. MARLET, G. and van
WoErkens, C. (2007) conclude that FLorIDA"S
creative class is theoretically the same as hu-
man capital, even though they acknowledge
that FLoriDA’s creative class measure is a
better measure of human capital then lev-
els of education. GrLAEsER, E.L. (2004) found
that human capital was a better predictor of
population growth in the set of US metro-
politan areas analysed by in FLorIDA; he also
demonstrates that presence of skills in the
metropolitan area may have a greater impact
on new idea production rather than bohemi-
ans as suggested by FLORIDA.

Creativity indices measured on a country
level are described in the previous section.
Hoerscuer, M. and ScuuBerT, J. (2015) in
their comprehensive review and compari-
son of creative indices indicate that one of
the shortcomings is that most indices are
too narrowly focused on the economy and
science. They hold that the creativity and in-
novation are also heavily based in cultural
contexts, therefore the supportive cultural
background has a positive impact on them,
too. Runco, M. A. (2004) encouraged interdis-
ciplinary and multi-perspective approach in
constructing creative indices to avoid captur-
ing creativity only in limited way.

Construction of European 3T creativity index
Selection of variables
Composite indices sometimes express inputs

and other times outputs or processes. Our cre-
ativity index represents both inputs and out-

7 There are four factors of creativity index used for
268 metropolitan areas and the creativity index is
calculated by subtracting the areas’ rank order in
each category from number 1076.

puts. Since our objective is to model creative
capacity, we do not view this approaches as
conflicting. If we take the number of scientific
and technical journal articles as example (one
of our indicators), it is a measure of the out-
put. However, as far as the creative capacity of
the economy is concerned, higher number of
such publications reflects the creative environ-
ment and thus contributes to momentum. On
the other hand, inputs such as public spend-
ing on education (if spent effectively) create
a potential for future creative work. That is
why we see output and input indicators as
complementary rather than contradictory.

The creativity index design proposed by
Froripa, R. and Tinacty, L. (2004) is adopted
in this study. Thus, our European 3T creativ-
ity index consists of three indices — Talent,
Technology and Tolerance, each composed of
3 sub-indices. We consider it a balanced design.
In Table 2 the description of each sub-index with
corresponding indicators (variables) is present-
ed, along with the unit of measurement of the
original underlying variable and exact source.
We use 19 indicators compared to 9 indicators
used by FLoripa and Tinacr1. European 3TCI
is calculated for 28 countries and 10-year period
2005-2014 due to data availability.

Talent index is comprised of the creative
class, human capital and scientific talent. The
creative class of our index consists of three
groups of creative people following FLORIDA,
R. and Tmvacti, 1. (2004): creative core, crea-
tive professionals and bohemians. Overview
of the creative class composition according to
ISCO-88 code within the 3 groups is in Table 3.

The indicator is calculated as a propor-
tion of labour force employed in the three
groups of creative occupations. In addition
to labour force with advanced education we
are adding a new indicator to human capi-
tal sub-index: public spending on educa-
tion. We propose this indicator because it is
a measure of governmental investment into
human capital which should bring results
in the future. Our scientific talent index in-
cludes three variables: researchers in R&D
(per one million people), human resources
in science and technology and scientific and
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Table 3. Creative class composition according to ISCO-88 code

Group of creative people

Occupations ISCO-88 code

211.
212
213.
214.
221
222,
Creative core 231.
232.
233.
234.
235.
243,
244,

Physicists, chemists and related professionals

. Mathematicians, statisticians and related professionals

Computing professionals
Architects, engineers and related professionals

. Life science professionals

Health professionals (except nursing)

College, university and higher education teaching professionals
Secondary education teaching professionals

Primary and pre-primary education teaching professionals
Special education teaching professionals

Other teaching professionals

Archivists, librarians and related information professionals
Social science and related professionals

111.
112
113.
114.
121
122.
123.
131.
223.
241.
242.
246.
311.
312.
313.
314.
315.
321.
322.
323.
324.
331.
332.
333.
334.
341.
342.
343.
344.
345.
346.
348.

Creative professionals

Legislators

. Senior government officials

Traditional chiefs and heads of villages
Senior officials of special-interest organisations

. Directors and chief executives

Production and operations department managers
Other department managers

General managers

Nursing and midwifery professionals

Business professionals

Legal professionals

Religious professionals

Physical and engineering science technicians
Computer associate professionals

Optical and electronic equipment operators

Ship and aircraft controllers and technicians

Safety and quality inspectors

Life science technicians and related associate professionals
Modern health associate professionals (except nursing)
Nursing and midwifery associate professionals
Traditional medicine practitioners and faith healers
Primary education teaching associate professionals
Pre-primary education teaching associate professionals
Special education teaching associate professionals
Other teaching associate professionals

Finance and sales associate professionals

Business services agents and trade brokers
Administrative associate professionals

Customs, tax and related government associate professionals
Police inspectors and detectives

Social work associate professionals

Religious associate professionals

245.

Bohemians 347,

Writers and creative or performing artists
Artistic, entertainment and sports associate professionals

technical journal articles. The last indicatoris  scientific talent and is the foundation of the
anew addition compared to FLoripA, R.and  future development of research work.

Tivaceri, T. (2004). We include it because it Technology index contains innovation,
measures the results of research work and of ~ high tech innovation and research and devel-
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opment sub-indices. Compared to FLORIDA,
R. and TmvacL, T. (2004) we add just one new
indicator which is royalty and license fees. It
captures the economic benefits from patents
and other proprietary rights and it can fur-
ther stimulate (high tech) innovation.
Tolerance index is the one we modified
the most when compared to FLoripa, R. and
TinacLy, T. (2004). It is composed of attitudes
index, value index and self-expression index.
Attitudes index is measured with three in-
dicators very similar to the original design.
Value index comprises of non-acceptance of
bribing, non-acceptance of lying (from EVS)
and control of corruption (from Worldwide
Governance Indicators — WGI). It is very dif-
ferent to FLoripA and TiNnacLI who based the
sub-index on comparing the degree to which
a country is based on traditional versus secu-
lar values. We selected the indicators which
we believe are better expression of the value
system of a society. Self-expression index uses
two new indicators. One of them is “Voice
and accountability score” from the WGI. It
captures perceptions of the extent to which a
country’s citizens are able to participate in se-
lecting their government, as well as freedom
of expression, freedom of association, and a
free media. The second one is “Control over
life and freedom of choice” coming from the
EVS. It measures the degree how much peo-
ple perceive they have completely free choice
and control over their lives. The FLoripa, R.
and Tmvaciy, T. (2004) self-expression index
is based on similar set of questions from the
World Values Survey covering attitudes to-
ward self-expression, quality of life, democra-
cy, leisure, the environment, trust and more.®

Coping with the missing data issue

Since our intention was to construct the crea-
tivity index in the form of panel data, there
was a necessity to deal with the fact that not
all data for the desired variables were avail-

8 Study on values realized in the countries of Europe
by EVS research network is not included in each of
the data-sets of World Values Survey.

able. Two specific issues regarding this point
had to addressed: firstly, regarding the data
from the European Values Study and second-
ly, the missing data from the other sources.
The missing data problem for variables
originating from the European Values Study’
was specific in that there were only four
waves of the study conducted within the
span of nearly 30 years — the first study was
undertaken in 1981 and the last in 2009, with
three rather isolated observations per coun-
try in case of the countries under research.
Moreover, the data were collected via ex-
tended surveys and thus there is possibility of
biases. However, they gave a good measure
regarding the trends in the shifts of preferenc-
es and ideas of the citizens of the individual
countries. That is why to compensate for the
years when no survey was conducted and at
the same time to compensate for the possible
selection bias the fitted values from simple
logarithmic trend models were used instead™.
The qualitatively different was the missing
data issue for the remaining 13 variables from
other sources. We had 104 missing values in the
dataset which represents less than 3 per cent of
data. The biggest proportion of missing values
for a single variable was slightly less than 15
per cent. In general, this was one of the crite-
ria we considered for variables selection — the
proportion of missing values had to be below
20 per cent. We have dealt with these in the fol-
lowing three ways. Firstly, where possible, we
replace the missing data with values from the
same or nearly same variables from other sourc-
es (17 missing values). Secondly, we replaced

° This relates to six variables used in tolerance index,
see Table 2 for details.

10Using imputation by logarithmic time trend makes sense
also from the perspective of the gradual change in time.
The underlying concepts of attitude and values regarding
the whole country is not expected to change in abrupt or
erratic way — that is why smoothing the values using the
trend function may well correspond to reality. As faras a
functional form is concerned, we utilize the logarithmic
function which decreases the rate of growth or decline
in time. To the best of our knowledge the damped trend
functions are one of the most reliable forecasting tools.
The attitudes or values may change because of a random
shock in the future (such as the recent migrant waves)
but no forecasting method is immune to this.
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the missing values by the directly preceding
known value from the same variable and the
same country (77 missing values). Thirdly, we
replaced missing values in the beginning of the
time series with the following value — this was
the case for the missing values on the beginning
of the time-series (10 missing values).

Normalization of variables

Each variable is measured in different units
of measurement and even though the “size”
effect of the economy is eliminated (each vari-
able is expressed either as a score or as a ratio)
in order to construct the overall indicator as a
linear combination of the variables each value
needs to be transformed to the score between
0 and 10, 10 being the highest value, meaning
the best impact on the creative capacity of the
economy. Two points are necessary for the lin-
ear transformation to be performed. Instead of
minimum corresponding to 0 and maximum
corresponding to 10 (for certain variables
where the high value suggests the low crea-
tive capacity it is reversed — these variables are
percentage of intolerant respondents to peo-
ple of different race and immigrants, and also
justification of bribing and lying) we decided
to take the 5" percentile to be transformed
to 0 and the 95™ percentile to 10 in order to
eliminate the potential influence of outliers'!.
Technically the linear transformation is per-
formed according to the following equation:

y=a+bx,

where y is the value of the score, x is the val-
ue of the variable, a and b are the constants
calculated for each indicator separately based
on the following terms:

'The values of the 5" and the 95" percentiles were select-
ed as a compromise —if the minimum, resp. maximum
are not extreme values and represent potentially useful
benchmark, the 5 resp. 95" percentile are reasonably
close and the difference would be relatively small. If,
on the other hand, the minimum, resp. maximum are
extreme values, the values of the 5", resp. 95" percen-
tiles will eliminate their adverse influence on the index.

10 = 5% percentile
5t — 95t percentile

10
95™ — 5™ percentile

a=

The above normalization in reality corre-
sponds to two consequent transformations —
the first one is winsorization, and the second
one is min-max normalization. The winsoriza-
tion helps to deal with extreme values. And the
min-max transformation is one of the frequent-
ly used methods of normalization when creat-
ing the composite indices (see OECD, 2008).

Determination of weights

When forming any composite index, the
determination of weights is of the great im-
portance. We use the three levels of weights
(see Table 2 for details) — the first level is the
level of three indices, the second level refers
to the nine sub-indices and the last one cor-
responds to individual indicators (or vari-
ables). In this stage of work, the decision was
made to use the equal weights on all three
levels. In this way, all indices and sub-indices
have the same weights and so do the vari-
ables within sub-indices. We consider this
method to be appropriate in our situation.
We prefer to keep the theoretical concept of
3T creativity index rather than to employ
empirical weighting and grouping based on
statistical methods such as principal compo-
nent analysis. Also, most composite indica-
tors employ equal weights (OECD 2008, 31).

Comparison with other indices

Representative variables used for happiness,
economic performance and human
development

We decided to explore association between
creativity index and two important dimen-
sion of human life — economic prosperity and
happiness of population. We choose GDP per
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capita as a proxy of economic performance,
World Happiness Index as a proxy of hap-
piness and Human development index as a
proxy of both. At this stage, the analysis is
just exploratory. We are not inferring any-
thing about the direction of causality, we pri-
marily focus on statistical relationship. Also,
the previous research used similar justifica-
tion of the usefulness of the creativity index.
Nevertheless, the examination of causality is
a potentially fruitful topic for future research.

GDP per capita is the standard measure of
economic output.”? GDP per capita is gross
domestic product divided by midyear popu-
lation. GDP is the sum of gross value added
by all resident producers in the economy plus
any product taxes and minus any subsidies
not included in the value of the products. It
is calculated without making deductions for
depreciation of fabricated assets or for deple-
tion and degradation of natural resources.

The World Happiness Index published in
World Happiness Report is used as a proxy of
citizens” happiness. World Happiness Report"
is compiled by a group of independent experts
on the basis of the Gallup World Poll survey.
The report provides World Happiness Index
representing six key variables — income, healthy
life expectancy, social support, freedom, trust
and generosity. These variables explain major
national-level differences in life evaluations.
The respondents in the surveys the index is
based on are asked to assess their life situation
on a0 to 10 scale, 0 being the worst possible life
and 10 being the best they can imagine'. The
important feature of the index is its time-series
dimension enabling to explore not just cross-
sectional differences among the countries but
also changes within a single country.

Human development index (HDI) is yet
another representative variable that meas-
ures the economic performance and citizens’

12 We use GDP per capita in constant 2010 USD.

13 For the up-to-date information see http://worldhap-
piness.report/ed/2018/

4 The method of measurement used in the surveys
is sometimes called Cantril Self-Anchoring Scale,
or Cantril ladder. That is why the world happiness
index is sometimes called life ladder.

happiness in a balanced fashion. It com-
bines three important dimensions: long and
healthy life (life expectancy index), knowl-
edge (education index), a decent standard
of living (GNI index). Even though there is
some overlap with GDP per capita, the HDI
is often used for assessment of countries’ de-
velopment and not only for economic growth.

Measure of association between the creativity
and happiness, economic performance and
human development

To study associations between creativity and
economic performance and happiness we use
Pearson'’s correlation coefficient.”” It measures
the degree of linear association between the
two variables. The Pearson’s correlation coef-
ficient is the most commonly used measure
of bivariate correlation. There are two forms
of the centring of variables, which are usu-
ally used in the modelling, namely the grand
mean centring and the group mean centring.
Grand mean centring uses one and the same
mean value for the whole sample. Group
mean centring considers the different groups
within the sample and thus calculates with
one mean value for one group of the sam-
ple. Since we deal with panel data the group
mean centring seems to be the preferred op-
tion. We compute correlations both by years
thus capturing “between” dimension (meas-
uring differences between countries) and
by individual countries capturing “within”
dimension (measuring differences in time).

Empirical results

Creativity of European countries

Construction of European 3TCI enables us
to compare creativity of 28 European coun-

> Based on LoNG’s review of research methodologies
in creativity studies, not limited only to creativity in
entrepreneurship or in economics (LONG, H. 2014),
correlational techniques were utilized most widely
to analyse quantitative data.
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tries among themselves and since the index
is computed in period of ten years we can
explore the time dimension, too. Table 4 pre-
sents average values of European 3T creativ-
ity index along with its three sub-indices for
28 European countries for three sub-periods
within the time-period 2005-2014 along with
the country rankings.

The top 4 creative countries based on
European 3CTI are Sweden, Finland,
Denmark and Iceland in all three sub-peri-
ods; on the other end of the spectrum the
bottom four countries are always Croatia,
Slovakia, Bulgaria, Romania. In general, the
ranking of countries is fairly stable across
the sub-periods. The greatest fall was experi-
enced by Greece when in the first sub-period
2005-2008 its rank was 20 while in 2012-2014
the rank was 24. Interestingly, the average
values of its creativity index were very simi-
lar in all three sub-periods.

Based on countries ranking we can observe
the interesting clustering. The top 5 coun-
tries are those from Scandinavia plus Iceland.
The following 8 are from Western Europe.
11 of these 13 countries are the old member
states of EU and 2 of them are members of
European Economic Area (EEA). Slovenia
ranks 14 and marks the half of the sample.
The following 3 countries are from Southern
Europe. 10 post-socialist countries are at
the end of the table, along with the sinking
Greece. With certain level of simplification,
we can say the ranking of creative capacity
represented by European 3T creativity in-
dex is North, West, South and East. Figure 1
presents European 3T creativity index map
(average values for three sub-periods) and
partially illustrate the above-mentioned clus-
tering.

Next we analyse changes of creativity in
time within each country, using period of
ten years. Figure 2 shows the evolution of
the European 3T creativity index in time.
In this figure, we created 4 groups (with 7
countries each) based on average value of the
creativity index within the ten-year period
(2005-2014). This way the groups are rela-
tively homogenous in terms of level of the

0-19
2-39

No data

2012-2014

2009-2011

2005-2008

Fig. 1. Average values of European 3T creativity index for 28 European countries. The maps are coloured based on the average values of European 3T creativity
index for a given country and sub-period
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creativity. The charts reveal that for major-
ity of countries the creativity index increas-
es in time. However, in each group where
the level of creative capacity measured by
our index is stagnating (e.g. Iceland in the
group 1, Greece in the group 3, Slovakia and
Romania in the group 4). Even though we
have shown in the previous paragraphs that
countries’ ranking is relatively stable within
the analysed periods, growing trends sug-
gest that ranking may change in the longer
term which is important observation for stag-
nating countries.

Association between European 3T creativity
index, World happiness index, GDP per capita
and Human developments index

In order to explore the relationship between
European 3T creativity index and three indi-
ces representing happiness (World happiness
index), economic situation (GDP per capita)
and human development (Human develop-
ment index) we use Pearson correlation coef-
ficient. The structure of the data (time-series
and cross-section dimension) enables us to
look at this problem from two perspectives.
The first one is to explore the correlation
between countries. This approach is suit-
able for data without time-series dimension
(e.g. FLorIDA, R. et al. 2015). The calculated
Pearson’s correlation coefficients for each year
in the sample are shown in Table 5, Panel A.
The correlation coefficient of European 3T
creativity index and World happiness index
takes on values from 0.77 to 0.90 and it is
statistically significant at the usual 5 per cent
significance level for each year. The corre-
lation coefficient between the European 3T
creativity index and GDP per capita is also
statistically significant for each year with
somewhat smaller values ranging from 0.71
to 0.75. This suggests that countries with
higher values of the European 3T creativity
index have on average higher values of hap-
piness and higher values of GDP per capita.
The relationship is stable and seems to hold
for each year within the sample. This find-

ing is not new and has been documented
in earlier literature (Hassan, I. and Tuccr,
C.L. 2010; FLoriDA, R. ef al. 2015). As far as
the relationship between the European 3T
creativity index and Human development
index is concerned, the cross-sectional cor-
relation coefficients are relatively high and
stable with values ranging from 0.87 to 0.90.
Again, this demonstrates strong relationship
between the two variables.

The second approach is focused on the
relationship between the variables of inter-
est within the same country. The values of
the within country correlation coefficients
are displayed in Table 5, Panel B. The results
are rather unstable in terms of direction of
relationship, its strength and its statistical
significance, especially for the first two in-
dices. There are several potential reasons
for this observation. Firstly, when com-
pared to the cross-sectional correlations the
number of time-series points is at most ten
and often less because of the missing data
for World happiness index. Secondly, the
changes within countries are much smaller
than those between countries. Thirdly, there
may be time lags involved in that the chang-
es of one variable may be associated with
the changes in the other one with some lag.
Even though the examination of causality is
a potentially very interesting research topic,
given the small number of time periods in
the sample we refrain from inferences about
the causality among the variables involved.
On the other hand, the relationship between
the European 3T creativity index and HDI
is relatively strong for majority of countries.
This may be caused by partial overlap be-
tween the two indices along the dimension
of talent/education indices.

Clusters of countries based on European 3TCI,
World happiness index, GDP per capita and
Human developments index

One of the questions we try to answer in the
paper is related to the geographic distribution
of the creativity index. We have already dem-
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Table 5. Correlation coefficients between European 3T creativity index and World happiness index (WHI), GDP per
capita and Human development index (HDI)

Panel A: Cross-sectional correlations

Panel B: Time-series correlations

Y, Correlation coefficient Count Correlation coefficient
ear ountr
WHI GDP pc HDI y WHI GDP pc HDI
2005 0.83* 0.73* 0.89* Austria 0.01 0.49 0.66*
2006 0.90* 0.74* 0.88* Belgium -0.74* 0.31 0.90*
2007 0.77* 0.71* 0.88* Bulgaria 0.74 0.77* 0.91*
2008 0.78* 0.72* 0.87* Croatia -0.07 -0.13 0.89*
2009 0.84* 0.72* 0.87* Czech Republic 0.20 0.59 0.97*
2010 0.86* 0.73* 0.87* Denmark -0.72* -0.64* 0.81*
2011 0.86* 0.73* 0.89* Estonia 0.12 -0.04 0.80*
2012 0.87* 0.74* 0.89* Finland -0.46 -0.59 0.42
2013 0.85* 0.75* 0.89* France -0.26 0.24 0.90*
2014 0.83* 0.75* 0.90* Germany 0.78* 0.77* 0.90*
Average 0.84 0.73 0.88 Greece 0.26 0.40 0.21
Hungary -0.42 -0.32 0.82*
Iceland -0.65 0.03 -0.18
Ireland -0.53 -0.53 0.18
Italy 0.78* 0.64* -0.68*
Latvia 0.49 0.50 0.83*
Lithuania -0.30 0.65* 0.71*
Luxembourg -0.22 -0.26 0.69*
Netherlands -0.42 -0.15 0.83*
Norway 0.17 -0.50 0.82*
Poland 0.12 0,94* 0,91*
Portugal -0.60 -0.66* 0.98*
Romania 0.14 0.87* 0.96*
Slovakia 0.40 0.21 0.18
Slovenia 0.39 -0.23 0.84*
Spain -0.78* -0.52 0.71*
Sweden 0.24 0.35 0.76*
United Kingdom -0.54 0.07 0.57
Average -0.07 0.12 0.65

Notes: The tables show the Pearson correlation coefficients between the European 3T creativity index and
World happiness index (WHI), GDP per capita and Human development index (HDI). Panel A shows cor-
relation between countries in each year and their average. Panel B shows correlation between the creativity
index and World happiness index (resp. GDP per capita, or HDI) within each country and their averages.

*Statistically significant coefficients with p-value lower than 5 per cent.

onstrated that the levels of creativity are clus-
tered within certain regions. The highest levels
are in the countries of Northern and Western
Europe. The countries in another group belong
to one of the two categories: they are either
post-socialist countries that joined EU later
(Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, Slovakia, Croatia, Bulgaria,
Romania) or they are southern countries and
older members of EU (Greece, Italy, Portugal
and Spain). Slovenia is an interesting case in
that it is between the two groups.

The charts in Figure 3 show the association
between the European 3T creativity index and
happiness for three sub-periods. The cluster-
ing of the countries partially confirms the
earlier assignment into the four groups. The
earlier member countries of EU and EEA are
located in the upper right corner of all charts
with both the higher levels of happiness and
value of creativity index. The Southern older
EU members show an interesting pattern in
time in that they moved closer to those from
Eastern and Central Europe.
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Fig. 3. Association between European 3T creativity
index and World happiness index. The scatterplots
show the association between average values of
European 3T creativity index and average values of
World happiness index for given period. The colour-
ing is based on the EU/EEA membership before 2004
(green: earlier members, orange: entrants after 2004).

The charts in the Figures 4 and 5 show the
relationship between creativity index and the
GDP per capita, resp. HDI. Here the sepa-
ration between the older EU/EEA members
from North-West and the rest of Europe is

also visible. The countries from Northern and
Western Europe are again in the upper right
corner with high levels of GDP per capita,
resp. HDI and the European 3TCI, too. The
countries from the Southern Europe are locat-
ed above those from the Central and Eastern
Europe with exception of Slovenia, i.e. the
southern countries have higher level of GDP
per capita and HDI but in terms of creativ-
ity they are within the range of creativity of
Central and Eastern European countries.

Discussion

The comparison of creativity index with
other indices is not new and has been used
before. The previous studies (e.g. FLorIDA, R.
et al. 2011) also related the level of creativity
to GDP, life satisfaction and HDI and shown
significant associations. This may have sug-
gested that the increase in creativity or crea-
tive capacity causes the increase in the over-
all economic performance, life satisfaction
and HDI.'* However, the above results were
obtained using the cross-sectional data and
we have replicated this result in our study.
Moreover, we have extended this analysis
using time-series dimension and demon-
strated, that this is not the case for changes
within a single country — the GDP per capita
and creativity index are not correlated. The
same holds for World happiness index. In-
terestingly, as far as the Human develop-
ment index is concerned, we have shown
that there are some links between the crea-
tivity and human development within the
most of the countries, even though this result
needs to be confirmed or refuted using the
longer time period and more elaborate meth-
ods such as regression or causal analysis.
The analysis of creative capacity using the
European 3T creativity index revealed that

16 Results of comparison of Global Creativity Index -
GClI (see FLorIDA, R. et al. 2011) using cross-section
correlations: GCI and GDP per capita 0.84, GCI and
Global Competitiveness Index 0.79, GCI and Global
Entrepreneurship Index 0.81, GCI and Human De-
velopment Index 0.82, GCI and Life satisfaction 0.74.



Alexy, M. et al. Hungarian Geographical Bulletin 67 (2018) (3) 201-222. 219

Period 2005-2008

12
®Luxembourg
 Norway
Denmark
» Irelang Nenre’rlami/ oSweden

o A.usma °
eltaly Belg\umi.m"y

Fm\and
Franee™™" nited Kingdom Kend

®Greece

s,
roatia® go atyia

GDP per capita, const. USD (log)
=

Polande thuania
9 @ Romania
@ Bulgaria
8
1 2 3 4 5 6 7 8 9
European 3T creativity index
Period 2009-2011
1
@ Luxembourg
eNorway
1 reland Denmark
reland
ONelheHand o ®Sweden
Belgm e AL ermany Finland
oltaly Frane"| United Kingdom \(e\and

oSpain
Greece Pormga\/

®Slovenia
S\ovakia o (zech Repubh(

®Estonia
/(’%t\laan.d ° ..Hungary
Lamﬂhthuama

GDP per capita, const. USD (log)
=5

9 ®Romania
@ Bulgaria
8
1 2 3 4 5 6 7 8 9
European 3T creativity index
Period 20122014
2
Luxembourge
®Norway
mmavk
n Ireland  Austria Netherlaid
.

Belg. o Gemany elceland ® Siftden

Finland
rance”| United Kingdom

e |taly i
Greece pW
10 (zg(h Repuhﬁ( *Portugal © Slovenia
kia®

GDP per capita, const. USD (log)

()
Slov i {-Esmma
Croatiae @ge

—" "Poland .La(d:"gw

9 ®Romania
®Bulgaria
8
1 2 3 4 5 6 7 8 9

European 3T creativity index

Period 2005-2008
12.95
® Norway
Ireland ®Gey rmany Eenmavk
090 ®  Belgium 1 d ®e ®Sweden
3 © OUmtmmgdom and - Band
z . OLuxembﬁug Iceland
= 5|°V€“E France.8”
g Greece *"Y Austria
2 085 Gaoch Republice ® o5
g oEstonia
= thuama/
£ Puland.‘. Hungary
= 080 S‘OVak""Latwa ® Portugal
. ®(roatia
®Romania
eBulgaria
0.75
1 2 3 4 5 6 7 8 9
European 3T creativity index
Period 2009-2011
12.95
® Norway
 Germany
Ireland ‘Nelherland ®Denmark
® eSyeden
M 0.90 Bilg%ma.. !}dK\ngdom P
2 S @ Lurertibour Iceland
£ ovenia® -
= oltaly i fance
g Czech Republice
085 ®Greece
e Poland ®Estonia
§ Slovakia® g‘hﬂﬂma
§ Tatviae Hu"ga?meluga\
=l @ (roatia
0.80 @Romania
®Bulgaria
0.75
1 2 3 4 5 6 7 8 9
European 3T creativity index
Period 2012-2014
1295 ® Norway _
EE"“B"Y e D.enmark
.Nei.e‘rtz‘nand Sweden
"Ehf‘d' ° ‘Umted'ngdom o o
0.90 Austriagp 1 oicm Finland
Fran(ec
o} Luxembourg
= Czech Republice @ ltaly 'Wi\ovema
é eGreece SEstoiia
‘—‘%0'85 Slovakiae Pola Lithuania
=] 2
< Tatviae® @ Portugal
S o Hungary
=
= Croatia
2 080 ®Romania
eBulgaria
0.75
1 2 3 4 5 6 7 8 9
European 3T creativity index

Fig. 4. Association between European 3T creativity

index and GDP per capita. The scatterplots show the

association between average values of European 3T

creativity index and average values of GDP per capita

for given period. The colouring is based on the EU/

EEA membership before 2004 (green: earlier mem-
bers, orange: entrants after 2004).

the country rankings are relatively stable
in time. On the other hand, the creativity
index grows gradually for most of the coun-
tries, albeit with a different rate of growth.
Perhaps the ten-year period is relatively

Fig. 5. Association between European 3T creativity
index and Human development index. The scatter-
plots show the association between average values of
European 3T creativity index and average values of
Human development index for given period. The col-
ouring is based on the EU/EEA membership before 2004

(green: earlier members, orange: entrants after 2004).

short for the changes in rate of growth to
manifest in the rankings. Countries wishing
to stay in the forefront or to advance com-
pared to their peers need to take this into
account.
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Relatively stable rankings and general
slow rate of growth suggest that the change
occurs rather slowly. We suppose it is because
of cultural background, political and economic
history of a country. If the policy makers wish
to influence the overall creative capacity of a
country, perhaps the quickest way would be to
work on smaller units, such as regions or cities.

Our analyses suggest that creativity is not
distributed randomly over European countries.
Possible explanations of this finding may be
the common history and exchange of ideas and
concepts, mutual trade, sharing economic and
political practises resulting in spill-over effects.
We assume that historically such spill-over ef-
fects occurred regionally and the question is
to what degree will the cooperation within the
EU help some countries to grow faster, learning
and inheriting from the most advanced ones.

Conclusions

We study the creative capacity of 28 Euro-
pean countries in the period 2005-2014 in this
paper. We constructed European 3T creativity
index based on FLoripA’s 3Ts concept and cal-
culated the index in the format of panel data.
Unlike other studies comparing the creativity
of countries we add time dimension."” Talent,
technology and tolerance indices were also
calculated individually. The paper provides
open source creativity index, describing vari-
ables with their source and the weights of in-
dividual variables and sub-indices.

We have demonstrated relatively sta-
ble rankings of the countries in time, even
though the creative capacity measured by the
European 3T creativity index was gradually
growing in time with varying rate of growth
for individual countries. We have also shown
evidence that the creative capacity is clus-
tered geographically, even after more than
ten years of cooperation within EU. Whether
this changes in the future is an open question.

17 Studies measuring the creativity of countries con-
structed their indices only as cross-sectional. See
Froripa, R. and TinacLy, 1. (2004), FLoripA, R. et al.
(2011), Correra, C.M. and Cosrta, J.S. (2014).

The creativity index was compared to
World happiness index, GDP per capita
and Human development index. We have
replicated earlier cross-sectional analyses
and shown the relatively strong correlation.
However, one of the important contributions
of our study is the addition of time-series
perspective where we show that the picture
is different for changes within individual
countries. Here we demonstrated lack of
correlation between creativity and GDP per
capita or World happiness index.

Even though the above findings are rela-
tively new, our study is not without any limi-
tations and our approach is not without any
issues. The first limitation is the assumption
that it is possible to represent creative capac-
ity using a single number. This is the implicit
assumption in each study that deals with con-
struction of any composite index. However,
without this assumption the country compari-
son would be much more complicated. The
second limitation lies in the choice of the 3T
concept as a reference design of a comprehen-
sive creativity index. Possibly one can make
arbitrary choices in selection of individual
variables or composite index construction
design. We tried to be transparent, allow-
ing future amendments and modifications.
Another limitation is a relatively short period
of 10 years in the construction of the index.
Consistent collection of data will help in form-
ing longer time series thus future research
could examine causality among creativity
and other variables of economic performance,
wealth or indicators of quality of life. Lastly,
we have used relatively simple methods of
analyses (correlations and graphical analysis).
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