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Abstract

In this article, we present the construction of a cultural index by means of using datasets from the 2007
and 2011 editions of Eurostat’s Cultural statistics pocketbook, as well as Eurostat’s COFOG data. The
datasets allow for a broad perspective that encompasses a set of more than 200 variables for the EU-27
member states. By applying a high-dimensionally adjusted factor analysis to the datasets, we were able
to construct a cultural index as well as identify a set of several cultural dimensions (as looked at from a
cultural statistics viewpoint). By performing a clustering analysis, we could then determine general
similarities and differences among countries and lay out several different groupings that roughly (albeit
not exclusively) fall in line with observed results from previous studies. The analysis therefore provides
a novel — as well as the first statistically developed — tool with which to empirically track changes, in
terms of cultural statistics, in the social and economic situation in culture, while the clustering of
models, moreover, has important consequences for empirical cultural policy and calls for further
verification in future studies.
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1. Introduction

Composite indicators are a field receiving an ever-wider attention. According to the OECD
glossary, “a composite indicator is formed when individual indicators are compiled into a
single index on the basis of an underlying model of the multi-dimensional concept that is
being measured” (OECD 2016). In the presence of an ever wider need for measurement of
composite and multidimensional concepts, such as active ageing (UNECE Active Ageing
Index, see Zaidi et al. 2012), social exclusion (SHARE index of social exclusion, see Myck et
al., 2015), corruption and economic freedom (see e.g. Keseljevi¢ and Spruk 2013), creativity
(see e.g. Correia and Costa 2014) and many others, the need for a developed methodology of
constructing composite indicators is dire.

In culture, the haze of making cultural indices is on the rise. Endeavours such as National Arts
Index (presented by the American organisation Americans for the Arts), Arts Index
Netherlands, European Cultural Vitality Index, draft indicator framework on culture and
democracy, several efforts to construct a European Cultural Index, British NCA Arts Index,
ARC Creative City Index, Creative Community Index, Florida’s Creative Cities Index, Euro-
Creativity Index, Cultural Life Index, Creative Vitality Index, Intercultural Cities Index,
Slovenian Asociacija’s Cultural Index, and several other efforts show the intense efforts into
construction of an appropriate composite indicator to measure the condition of culture. Yet,
even the most basic methodological principles of constructing composite indicators, such as
appropriate considerations of weighting, multivariate analysis and sensitivity analysis, are
largely absent from most of those indices. It is thus the purpose of this article to present a
new, statistically better grounded index that closely follows the rules of constructing
composite indicators of the OECD (see Nardo et al. 2008), while also solving an important
problem, to our knowledge rarely addressed in any of the existing indices in general to date:
the insufficient units of observation as compared to the number of variables, i.e. high-
dimensionality of the dataset. The only exception is the working paper, on which this work is
based (Srakar, Verbi¢ and Copic 2015).

In the article, we present the construction of an index of economic and social condition of
culture using datasets of Eurostat’s Cultural Statistics Pocketbooks (ECSP) from 2007 and
2011 and Eurostat’s COFOG data. The datasets allow us a broad perspective over a set of
more than 200 variables in 12 domains: general development, cultural heritage, education in
culture, cultural employment, share of artists in the general population, ratios of certain
employment groups (ratios of women among artists, ratios of part-time jobs, etc.), cultural
industries/enterprises in cultural sectors, foreign trade, participation in culture, internet habits,
private expenditure, and public funding. Of those we select a slightly smaller group of
indicators based on the theoretical construction of a composite indicator, measuring economic
and social condition of culture, and use multiple imputation and exploratory factor analysis
(following e.g. Cai 2010) to construct the index showing the “condition” of culture as viewed
from the point of cultural statistics for the observed EU-27 member states for the years 2005
(the base for results of ECSP for year 2007) and 2009 (the base for results of ECSP for year
2011). Based on high-dimensionally adjusted exploratory factor analysis (using Metropolis-
Hastings Robbins-Monro algorithm), we are able to determine a set of several dimensions, as
viewed from the point of cultural statistics (bringing an interesting result that some commonly
used dimensions, such as cultural participation, do not present a separate dimension in the
analysis). Using clustering analysis, we are also able to determine the broader similarities and
differences among European countries. We are able to confirm the existence of four broadly



different groups of countries: Western European, Mediterranean, Eastern European, and
“outlier” countries.

The analysis in our article and construction of an own cultural index will allow us to test
several main hypotheses:

H1: Using the dataset in our study, including participation in culture significantly changes the
set of main dimensions of our latent construct.

H2: Using the dataset in our study, the start of the financial crisis did significantly affect the
positions of individual countries in the cultural index.

H3: The constructed index is strongly positively correlated to the economic and social welfare
of the included countries.

H4: Using the dataset in our study, classification of individual countries follows the Esping-
Andersen’s welfare regimes typology.

The structure of the article is as follows. In Section 2, we give an overview of the literature. In
Section 3, we present our dataset and some basic descriptive statistics. In Section 4, we
describe the methods used. In Section 5, we present the results of the exploratory factor
analysis and construction of our indices. In Section 6, we present the calculation of the final
index. In Section 7, we present the clustering of countries into main groupings and the
resulting typology of models. In the final section, we conclude with the main findings and
some recommendations for future research.

2. Literature review

The literature in composite indicators formation is growing, but let’s briefly mention just few
influential studies. Brancato and Simeoni (2008) investigate the capacity of standard quality
indicators to reflect quality components and overall quality, using structural equation models.
The paper applies confirmatory factor analysis first-order and second-order models. Structural
equation models provide measures of the impact of each manifest variable (e.g. quality
indicators) on the relative latent factor (e.g. quality or quality components) as well as
measures of reliability, such as the Squared Multiple Correlation. Cecconi, Polidoro and Ricci
(2004) detail a methodological approach to synthesising basic indicators in order to compare
territorial data collection quality, for the Italian consumer price survey. Munda and Nardo
(2006) evaluate the consistency between the mathematical aggregation rule, used to construct
composite indicators and the meaning of weights. They formally prove that equal importance
is incompatible with linear aggregation; since in a linear aggregation weights have the
meaning of a trade-off ratio. Nardo et al. (2008) provide a handbook i.e. a guide on
constructing and using composite indicators, with a focus on composite indicators which
compare and rank countries’ performances. This handbook, published by the OECD will be
discussed in more detail below. Polidoro, Ricci and Sgamba (2006) provide a novel
methodology that expands on the methods detailed in Cecconi et al. (2004). The paper details
the methodology used to synthesise the indicators for sample coverage, data collection
infrastructure and micro data accuracy as well as creating an overall synthetic indicator. The
paper of Smith and Weir (2000) describes how to obtain some overall measure of quality by
considering quality as a multivariate measure for any dataset, where each quality indicator
represents one dimension of quality. This is an alternative approach to evaluating the total
survey error, since total survey error evaluates quality in terms of overall accuracy but is very
costly. The papers of Cherchye and colleagues (2008; 2009) propose developments of
composite indicators with imprecise data and using DEA analysis. Also, Saisana (2011)
proposes different methods for usage of weighting in the construction of composite indicators.



There exist also very comprehensive overviews of the existing indices to date: in two studies,
Bandura (2008; 2011) provides an inventory of over four hundred country-level indices,
spanning over topics from economic progress to educational quality. Furthermore, Rotberg et
al. (2013) identify over a hundred country-level indices that aim at measuring (broadly
defined) governance or some of its inherent components. Finally, as related to the field of
cultural indices, Stano, Weziak-Bialowolska and Saisana (2015) present a theoretical
overview on the problems and challenges for the cultural indices to date.

Cultural indices are defined by Kushner and Cohen as “tools to stimulate public dialogue
about the value of the arts, as well as to improve policy and decision-making” (Americans for
the Arts 2012). They usually include a wide range of indicators that reflect a full picture of
arts and culture (public, non-profit, business organisations, individual artists etc.). The
cultural and socio-economic contexts in Europe differ a lot from country to country, as well as
their approaches to collecting data and measuring their cultural sectors. As stated by Inkei
(2013a), “the attempts for synergising and harmonizing statistics at the EU level progressed,
but little is done for an integrated indicators’ tool that could shed light on the vitality of arts
and culture in Europe over a reasonable time span”. Inkei precedes his article by answering
what tool, or index, could address the European cultural sector and provide explicit, but also
realistic information on at least these four dimensions, borrowed by the National Arts Index
(NAI) of the USA: financing, capacities, participation, and competitiveness with other sectors.

The National Arts Index was developed by the Americans for the Arts organization. The
index, composed of 83 indicators, embraces all sectors: non-profit organization, for-profit
businesses, individual artists, as well as amateur levels of activity. Different aspects of culture
are involved as various dimensions of culture and related domains of society. On a broad
level, the 83 indicators are grouped into four dimensions: (1) financing, (2) capacities, (3)
participation, and (4) the competitiveness with other sectors. Each dimension adds up to a
respective index. The evolution of the four indices along the years portrays the trends that
collectively determine the “health and vitality” of US culture.

As stated by Inkei (2013b) there are several attempts to also construct a European Arts Index,
Inkei mentions the Arts Index Netherlands and attempts to construct a similar endeavour in
France. In addition, in the UK in 2013 a NCA Arts Index has been published consisting of 20
indicators/indices combined together in a joint index. Finally, in Slovenia, in 2014 a paper
called “Cultural Index: Case of Slovenia” has been presented (Drustvo Asociacija 2014). The
Asociacija’s Cultural Index is composed of number of indicators in 10 main domains and then
composed in to a single national index, calculated for the years 2002-2012.

Despite several endeavours, very few efforts have been devoted to statistically better ground
the formation of the index. OECD’s Handbook on Constructing Composite Indicators
recommends ten main steps in the construction of composite indicators (see Nardo et al.
2008). First, a theoretical framework should be developed to provide the basis for the
selection and combination of single indicators into a meaningful composite indicator under a
fitness-for-purpose principle. Second, indicators should be selected based on their analytical
soundness, measurability, country coverage, relevance to the phenomenon being measured
and relationship to each other. Third, consideration should be given to different approaches
for imputing missing values. Extreme values should be examined, as they can become
unintended benchmarks. Fourth, an exploratory analysis should investigate the overall
structure of the indicators, assess the suitability of the data set and explain the methodological
choices, e.g. weighting, aggregation. Fifth, indicators should be normalised to render them



comparable. Attention needs to be paid to extreme values as they may influence subsequent
steps in the process of building a composite indicator. Sixth, indicators should be aggregated
and weighted according to the underlying theoretical framework. Correlation and
compensability issues among indicators need to be considered. Seventh, analysis should be
undertaken to assess the robustness of the composite indicator in terms of, e.g., the
mechanism for including or excluding single indicators, the normalisation scheme, imputation
of missing data, the choice of weights and the aggregation method. Eighth, composite
indicators should be transparent and fit to be decomposed into their underlying indicators or
values. Ninth, attempts should be made to correlate the composite indicator with other
published indicators, as well as to identify linkages through regressions. And, finally, tenth,
composite indicators can be visualised or presented in a number of different ways, which can
influence their interpretation.

In our analysis we will build on existing typology of indicators to measure economic and
social “condition” of culture. Mainly we will refer to the reports of OECD (2006) and
UNESCO (2009). In the former, the set of dimensions for the economic and social
contribution of culture is defined and structured as follows:

Economic dimension:

- Output and Value Added: as stated in the report, “Clearly the main instrument of
economic measurement for production is GDP. The contribution of culture to this
global measure, i.e., the value added of culture industries, is therefore our main
economic indicator.” (OECD, 2006: 19) In our analysis we will use contribution of
public funding of culture to GDP (for general, central and local funding) as the best
measure we were able to obtain to measure this dimension. We also use several
indicators measuring the economic contribution of cultural industries as the sector,
best related to the economic dimension of culture (see KEA, 2006; Srakar, 2015).

- Employment: measuring culture-related employment requires modifications to the
traditional approach used in most other areas of the economy, and the authors of the
report recommend “an approach which uses combinations of industry and occupation
to define the overall size and structure of the sector”. To this end we use multiple
indicators of employment in culture related both to the general as well as sectorial
ones.

- Export and Imports: the authors of the report recommend careful consideration of this
dimension, as it “would clearly vary from country to country and arriving at
meaningful comparisons will require careful considerations”. In our analysis, the
indicators measuring this dimension were not well integrated into the results and
didn’t provide meaningful interpretations. To this end, we avoid using this dimension
although we allow possibility that in future analyses this would provide some
additional dimension and possibility for further insights.

- Government Expenditures: at least for the European countries, the contribution of
governments remains fundamental to a large part of the sector. To this end, we use
indicators measuring the extent of general, central and local government spending for
culture per capita.

- Private Sector Funding: although the report of OECD recommends taking into account
the support from individuals, which also plays an important role in the funding of
culture, due to lack of comparable data on this category (see e.g. Copi¢ et al., 2011),
we do not include a special indicator (or indicators) measuring this dimension.

- Household Spending: spending by households or individuals on cultural goods and
services provides an economic measure that can related to overall spending by



households. In our analysis we are able to include multiple measures (in particular for
year 2009) to take into account this category, which also strongly related to the
previous category (Private Sector Funding).

Social dimension:

- Participation/Consumption: this category borders between economic and social
dimension. Many authors (see e.g. Inkei, 2013b) use it as an important and separate
dimension in the construction of the cultural index. We, therefore, try to include
multiple measures related to it in our construction of the index.

- Social Indicators: as stated in the OECD report, “although there is a considerable body
of research on this area, definitive choices about what measures should be included are
far from evident”. In our index, we follow the advice from the same report of “using
some exposure to arts in the general education process” and include several indicators
related to education in the arts related disciplines.

3. Data and basic descriptive statistics

The data we will use to construct a cultural index, valid for the EU-27 member states
(Belgium, Bulgaria, Czech Republic, Denmark, Germany, Estonia, Ireland, Greece, Spain,
France, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Malta, Netherlands, Austria,
Poland, Portugal, Romania, Slovenia, Slovakia, Finland, Sweden, and United Kingdom), are
based on Eurostat’s Cultural Statistics Pocketbook 2007 (Eurostat 2007) and Eurostat’s
Cultural Statistics Pocketbook 2011 (Eurostat 2011), whereas the data for the public funding
of culture are taken from the COFOG Eurostat’s database (for years 2005 and 2009). We
therefore have at our disposal a broad dataset of more than 200 variables in 12 domains:
general development, cultural heritage, education in culture, cultural employment, share of
artists in the general population, ratios of certain employment groups (ratios of women among
artists, ratios of part-time jobs, etc.), industries/enterprises in cultural sectors, foreign trade,
participation in culture, internet habits, private expenditure, and public funding.

From these variables, we selected a smaller group of variables that are mostly common to
both datasets (for 2005 and 2009) and are assumed to contain most of the variability of a
specific cultural domain contributing to condition of culture. We thus selected 33 variables
from the dataset of 2005 and 63 variables from the dataset of 2009, which are listed and
described in the Appendix (see Table A). The main difference between both sets of variables
lies in the variables of participation in culture, which are not well represented in the Cultural
Statistics Pocketbook of 2007, but are much more abundant in the pocketbook of 2011;
similarly it holds for the variables of internet habits and private spending for culture.

It has to be noted that our choice of variables is constructed in the basis of available variables
which are expected to be related to the underlying construct of “condition of culture”.
Although we do not provide a theoretical background for this concept, it should be noted that
it mainly derives from (existing and comparable) statistical measures to estimate such
condition. It, therefore, includes mainly economically-related indicators, such as level of
financing (public and private), employment, statistics on the performance of cultural
industries and general development indicators. Furthermore, due its background in statistical
indicators, it measures exclusively quantity of culture and not its quality. For future analysis it
would be interesting to include in the analysis qualitative/dummy variables, measuring e.g.



existing legislation in culture in individual countries, its implementation and quality, results
from surveys on culture from other sectors (not just economically related data), etc.
Furthermore, cultural statistics suffers from many drawbacks, some of them surely being the
absence of data in cultural fields and problems of reliability of existing data (see Bina et al.
2012), as well as definition of cultural and creative skills and occupations (see e.g. Bakhshi,
Freeman and Higgs, 2013).

Finally, it has to be noted that we do not separate between inputs and outputs (see e.g.
Kregzdaite et al. 2016), not to mention throughputs (see e.g. Hoelscher 2014) or outcomes
(see e.g. Stano, Weziak-Bialowolska and Saisana 2015). Our choice of indicators is based on
existing cultural statistics, used to estimate the “condition/state of culture” in a certain
country, as measured by the Eurostat indicators. To this reason, we include as indicators all
the variables that should a) contribute to the condition of culture in chosen 27 EU countries;
and b) should have a clear sign of the effect on this conditions (either positive, such as public
funding, or negative, such as level of unemployment). It could be wise to observe more
disaggregated data, but the purpose of the analysis is to construct composite measures which
would best encapsulate the variance and correlations between existing variables and to
explore the relationships in such a set of measures.

Below we present some descriptive statistics of the included variables, while not going into
much depth due to limited space and other existing studies on this topic.

From Table 1 we can see that for the percentage of arts students, the forerunners in 2005 were
Ireland, Luxembourg (the value is imputed) and Malta, while in 2009 they were Ireland,
United Kingdom and Finland. The worst countries in this aspect in 2005 and 2009 were
South-Eastern and Eastern European countries: Greece, Slovenia, Slovakia and Poland.

As for the private expenditure for culture, unsurprisingly the top countries (in 2005 and 2009)
come from Western European countries: Ireland, United Kingdom, Luxembourg and Austria.
The worst scoring are the South-Eastern and Eastern European countries, particularly notable
are the Baltic states. In the value added in cultural industries’ (among countries with no
imputed values), the highest scoring are unsurprisingly United Kingdom, Ireland and
Scandinavian countries. Quite notable are also Slovenia and Cyprus, the latter particularly in
publishing. The worst scoring are most of the Eastern European countries.

Table 1: Descriptive statistics —education, private expenditure for culture and cultural
industries’ value added

Expenditure for the Value Added in Value Added in
Arts tertiary students consumption of alue ¢ Sound Recording
t (in %) culture per household Publishing Sector per Sector per 1000
countr o ita (i
Y (in EUR) 1000 capita (in EUR) ., i in EUR)
2005 2009 2005 2009 2005 2009 2005 2009
Belgium 45 5.1 1236.00 1316.00 0.0777 0.0901 0.0005 0.0008
Bulgaria 2.6 2.4 467.80* 144.00 0.0201* 0.0087 0.0004* 0.0000
Czech Rep 2.6 1.9 578.00 607.00 0.0241 0.0323 0.0003* 0.0002

* Economic indicators on cultural sectors can be found using harmonised SBS (Structural Business Statistics) data collected by Eurostat (see
Eurostat, 2007; Eurostat, 2011). Among the included sectors for the cultural industries are: Publishing (for both 2005 and 2009); Motion
picture, video and television programme production, sound recording and music publishing activities (for both 2005 and 2009);
Programming and broadcasting activities (for 2009).



Denmark 34 3.6 1358.00 1338.00 0.1809 0.1952 0.0022 0.0035

Germany 3.7 3.6 1284.00 1334.00 0.1125 0.1204 0.0016 0.0024
Estonia 44 5.1 336.00 376.00 0.0327 0.0455 0.0001 0.0011*
Ireland 10.2 6.6 1197.00  1690.00 0.1055 0.1146 0.0012* 0.0004
Greece 1.7 2.1 623.00 740.00 0.0660* 0.0711 0.0003* 0.0017
Spain 4.6 4.7 666.00 794.00 0.0641 0.0764 0.0005 0.0008
France 5.0% 42 1 025.00 945.00 0.0919 0.0892 0.0093 0.0046
Italy 5.6 4.0 659.00 833.00 0.0670 0.0644 0.0010 0.0011
Cyprus 3.8 5.5 689.00 932.00 0.0620* 0.0427 0.0000 0.0000
Latvia 2.3 33 427.00 399.00 0.0240 0.0301 0.0008* 0.0005
Lithuania 2.7 32 271.00 256.00 0.0168 0.0185 0.0003 0.0001
Luxembourg 7.6*% 3.5% 1530.00 1406.00 0.2806* 0.3178* 0.0029* 0.0010
Hungary 1.3 1.7 507.00 493.00 0.0221 0.0312 0.0006 0.0008
Malta 10.9 2.8 495.00* 1088.00  0.0762* 0.0376* 0.0040* 0.0007*
Netherlands 4.4 44 1324.00 1378.00 0.1557 0.1773 0.0014 0.0024
Austria 4.1 52 1175.00 1415.00 0.0777 0.0861 0.0005 0.0018
Poland 1.0 1.1 461.00 415.00 0.0200 0.0292 0.0001 0.0004

Portugal 42 52 554.00 646.00 0.0395 0.0378 0.0004 0.0012*

Romania 1.4 1.2 670.80* 155.00 0.0041 0.0065 0.0000 0.0002
Slovenia 1.5 1.9 884.00 884.00 0.1081* 0.0546 0.0016 0.0028
Slovakia 1.8 1.7 431.60* 390.00 0.0124 0.0190 0.0000 0.0001
Finland 53 5.6 934.00 1234.00 0.1979 0.1930 0.0049 0.0058
Sweden 3.4 44 1207.00 1275.00 0.1358 0.1479 0.0080 0.0064

United Kingdom 6.5 6.8 1366.00 1501.00 0.1975 0.1960 0.0036 0.0041

Note: * — imputed value.
Source: Eurostat, own calculations and imputations.

Table 3 shows the level of employment in culture® and the levels of participation in culture.
The highest scoring in the rate of cultural employment in total population are the Anglo-
Saxon countries (UK, Ireland) and the Scandinavian countries, among others. Notable for
high scores are also the Netherlands, Germany and Baltic countries. The worst scoring are the
Eastern European countries and, perhaps surprisingly, also Luxembourg. The highest
percentage of highly educated people employed in culture is recorded for Belgium, Lithuania
and Estonia, whereas the lowest for Portugal, Malta, and the Czech Republic. The highest
number of people employed in individual cultural sectors per capita is again recorded for
Scandinavian, Anglo-Saxon and Baltic countries, while the lowest for Romania and Greece —
countries of South-Eastern Europe.

As for the levels of cultural participation, we experienced problems with our dataset, as the
year 2005 has almost no usable data for this purposes. We have therefore included only the
variables for year 2009, where unsurprisingly, the highest level of cultural participation is to
be found in Scandinavian (Denmark, Finland, Sweden) and Western European countries
(Germany, Netherlands, France, United Kingdom). The worst scoring in this area were
Bulgaria, Malta, Cyprus, Hungary, and Poland.

Table 2: Descriptive statistics — employment and participation in culture

% have % visited a % taken part in a
Employment in attend. live  cultural site  "° P % taken part in
. public R

culture in total perform. at at least 1, erformance. last arts activities, last

country economy (in %) least 1, last last 12 P > 12 months
12 months
12 months months

2005 2009 2009 2009 2009 2009

Belgium 2.1 1.4 48 45 8 14

4 Data on cultural employment based on the EU-LFS were calculated using a matrix crossing cultural economic activities (‘sectors’) with
cultural occupations. This method counts all jobs in cultural activities (classified by NACE) and all cultural occupations (classified by ISCO)
found in other (non-cultural) sectors. This matrix is based on the NACE Rev.1.1 and ISCO-88 classifications (Eurostat, 2011).
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Bulgaria 1.8 1.5 15 12 4 3

Czech Rep 2.0 1.7 37 46 7* 8*
Denmark 3.0 2.3 61 61 13* 20*
Germany 2.8 2.2 52 58 11 14

Estonia 32 1.8 57 35 40 11
ITreland 2.5 1.5 50 40 11* 18%*
Greece 2.1 1.2 34 15 13 8
Spain 2.1 1.3 38 47 8 13
France 2.0 1.7 50 49 15% 13*
Italy 2.1 1.1 30 27 24 10
Cyprus 2.2 1.2 42 27 4 9
Latvia 2.7 2.3 45 39 9 8
Lithuania 2.5 2.0 47 30 8 14
Luxembourg 1.8 1.3 54 55 9* 19*
Hungary 2.1 1.8 34 42 2 2
Malta 2.3 1.7 19 16 6* 4*
Netherlands 3.8 2.0 55 51 6* 19*
Austria 24 1.6 57 44 8 23
Poland 1.7 1.4 22 31 3 8
Portugal 14 0.9 47 32 6 7
Romania 1.1 0.8 46* 36* 9* 9*
Slovenia 2.3 2.0 42 43 12 10
Slovakia 1.8 1.1 52 45 12 15
Finland 33 2.3 64 66 11 22
Sweden 3.5 2.3 62 63 7* 19*
United Kingdom 3.1 2.1 54 57 9* 21*

Notes: * — imputed value.
Source: Eurostat, own calculations and imputations.

Table 4 shows the data on public financing of culture’. The best scoring countries on average
in the level of public funding for culture (general, central and local level) are Denmark,
France, Luxembourg, the Netherlands, and United Kingdom. The worst scoring are mainly
countries of Eastern Europe (Bulgaria, Czech Republic, Lithuania, Latvia), while also
including Greece. Notable exceptions among the Eastern European countries that score well
are Estonia and Slovenia, which is also confirmed by the literature (see e.g. ERICarts and
Council of Europe 2014).

Table 3: Descriptive statistics — public funding of culture

General government  Central government Local government
expenditure for expenditure for expenditure for
country culture per capita (in  culture per capita (in culture per capita (in
EUR) EUR) EUR)
2005 2009 2005 2009 2005 2009
Belgium 139.50* 181.59* 60.60* 97.61* 94.50% 90.63*
Bulgaria 19.30 26.50 23.16* 42.85% 12.76* 36.94*
Czech Rep 63.10 96.01 18.00 35.84 46.80 61.16
Denmark 253.80 286.60 67.30* 107.84* 156.00* 177.15*
Germany 111.00 124.63 39.64* 46.48* 95.94* 83.25%
Estonia 129.20 158.24 86.40 95.42 48.80 67.96
Ireland 142.10 251.32 68.20 165.71 76.60 87.93

> For public financing in culture we use level of public budget per capita. This usage is justified by some
previous analyses on international level (e.g. Copi¢ et al. 2013). The data for the public funding of culture are
taken from the COFOG Eurostat's database which has also two additional measures of government funding for
cultural services: Percentage of GDP and Percentage of Total Government Expenditur. As there is much less
variation in these two variables among countries (cross-section dimension) we use only level of public budget
per capita as a variable in our index. Most of the results have been tested also with the usage of two other
measures and have been corroborated.



Greece 14.30 57.28 14.30 57.28 0.00 0.00

Spain 186.50 227.87 46.60 53.68 69.60 86.67
France 214.10 256.49 81.80 105.31 148.00 170.08
Italy 113.40 124.32 48.00 55.44 73.10 78.14
Cyprus 96.90 154.86 76.00 130.64 20.80 24.22
Latvia 63.36* 106.40 42.68* 61.68* 44.08* 34.02%
Lithuania 36.60 73.17 19.60 44.60 17.00 28.57
Luxembourg 683.50 538.80 595.90 395.75 129.80 190.88
Hungary 98.20 99.13 63.30 70.19 41.00 42.20
Malta 58.20 81.24 55.00 76.88 18.08* 0.00*
Netherlands 240.30 260.10 99.10 106.88 165.50 178.21
Austria 180.90 218.67 87.54* 116.16* 110.08* 124.15*
Poland 45.40 62.91 71.54* 50.09* 13.52% 42.24*
Portugal 90.40 98.98 54.70 61.83 35.70 37.07
Romania 53.42% 83.83* 42.04* 74.08* 42.00* 52.89%
Slovenia 122.40 22432 75.40 154.84 61.00 86.06
Slovakia 81.70* 110.04* 78.64* 68.57* 23.28* 40.44*
Finland 150.10 183.99 74.60 100.07 113.00* 135.03*
Sweden 201.30 209.04 86.90 88.80 135.50 13491

United Kingdom 22090 175.63  110.74*  88.92%  131.46%  9333*
Notes: * — imputed value.
Source: Eurostat, own calculations and imputations.

4. Methodology

Our methodology consists of five main steps. Firstly, we impute the values for the missing
data as they might distort the results of multivariate analysis (see e.g. Koch 2013). We use
multiple imputation, based on Fully Conditional Specification method (see e.g. van Buuren et
al. 2006; van Buuren 2012), which allows simultaneous imputation of different related
variables with missing values. We use five different generated values for the estimation of
imputation values. For the variables with missing values in the domain of “general
development” we use multiple imputations based on complete variables in this area. For
variables in other domains, we use multiple imputations based on selected variables in the
domain of general development including the multiple imputed ones, as well as the most
significant variables in other domains that have already been imputed. Several imputation
possibilities (with different variables used for imputation, different number of generated
values, etc.) have been performed as well with no significant differences in results.

Secondly, we use factor analysis on our set of variables. We use transformation of each
variable into its quartiles to standardise the variables and prevent the impact of different units
of measurement. The results of factor analysis allow us to separate key decisive
factors/dimensions and give them a stronger interpretation based on rotated (oblimin) factor
loadings. This also provides information for other construction of cultural indices with respect
to which dimensions to include as separate dimensions in the estimation of an index (provided
that, so far, no attempt of constructing a cultural index uses multivariate analysis
methodology).

A logical consideration is the high-dimensionality of the dataset (see e.g. Bai and Li 2012; Bai
and Wang 2014), which includes more variables as there are units. Factor analysis commonly
requires at least 10 times more units than variables (see e.g. Froman 2001). This condition is
not satisfied in our analysis, which is the reason to use high-dimensional corrections. We
chose to use Metropolis-Hastings adjustment of the original Robbins-Monro (1951)
algorithm, which is a root-finding algorithm for noise-corrupted regression functions (see e.g.
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Woods and Thissen 2001). The following mathematical explanation of the algorithm derives
from Cai (2010a; 2010b).

Let g(-) be a real-valued function of the real variable 6. The Robbins—Monro method
iteratively updates the approximation to the root according to the following recursive scheme
(Cai 2010a):

Ok+1 = Ok + ViRi+1

where Ryy1 = g(6x) + {41 is an estimate of g(6;) and {y,; k = 1} is a sequence of gain
constants such that:

v € (0,1], ZVk = oo, and z Yi2 <
k=1 k=1

The Metropolis-Hastings Robbins-Monro (MHRM) algorithm is an extension of this basic
algorithm to multi-parameter problems that involve stochastic augmentation of missing data.
Let:

921(0|Z)

HOIZ) = —— =5

be the d X d complete data information matrix, and let X' (:, A|Y,8) be a Markov transition
kernel such that for any 8 € © and any measurable set A € £ it generates a uniformly ergodic
chain having I1(X]Y, 8) as its invariant measure so that:

] M(dX|Y,8) = j M(dX|Y, 0)K (X, AlY, 6)
A E

Let initial values be (8®,T,), where T, is a d X d symmetric positive definite matrix. Let
6™ be the parameter estimate at the end of the iteration k. The (k + 1)th iteration of the
MHRM algorithm consists of (Cai 2010a):

— Stochastic Imputation: Draw m, sets of missing data {X]-(k+1);j =1,..,my) from
K (-, A]Y,09)) to form m sets of complete data {Z;**V = (v,X;**V); j = 1,...,my}.

— Stochastic Approximation: compute an approximation of the gradient of the observed data
log-likelihood Vgl(H(k) |Y) by the sample average of complete data gradients:

1o
S =5 ) SO0
j=1

and a recursive approximation of the conditional expectation of the complete data
information matrix:
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— Robbins-Monro update: set the new parameter estimate to:
O*+D = 0 4y (Tess ™ Sgsn)-

The iterations are terminated when the estimates converge. As stated by Cai (2010a), in
practice, y; may be taken as 1/k, in which case the choice of Iy becomes arbitrary. One can
show that under certain regularity conditions the MHRM algorithm converges to a local
maximum of [(8]|Y) with probability one. Though the simulation size m,; is allowed to
depend on the iteration number k, it is by no means required. The convergence result shows
that the algorithm converges with a fixed and relatively small simulation size, i.e. m;, = m for
all k. Therefore, we use results from the oblimin-rotated version of high-dimensionally
adjusted factor analysis using MHRM algorithm (see e.g. Cai 2010a; 2010b; Asparouhov and
Muthén 2012).

Thirdly, we construct indices based on results from the factor analysis. The indices have been
constructed by exploiting the nature of factors as standardised normal variables. We, therefore
firstly transform the factors by adding 3 to each value (making them positive in approximately
99.86% cases), and then dividing their values by 6 (which is the range of the factor in 99.73%
cases) and multiplying by 100 to get the conventional scales of the index values.

Fourthly, we construct a joint, single index for each of the considered years. To this end we
use principal components analysis on the basis of constructed factors. We also test the
resulting index to some of the macroeconomic indicators: GDP per capita, unemployment
level and level of happiness.

Finally, and perhaps most important in terms of scientific contribution of the article, the
resulting factors and indices allow us to perform a clustering analysis, being able to show the
similarities and differences in analysed cultural characteristics of different countries. We use
conventional hierarchical clustering with Wards linkage, strengthened by non-hierarchical K-
means method (see e.g. Murtagh et al. 2008).

5. Exploratory factor analysis and construction of the indices

We firstly construct our indices for years 2005 and 2009. Based on results of regular factor
analysis (eigenvalues and scree plot tests), we decided for an optimal number of factors of
five. From the results of regular factor analysis (see Appendix, Table B) we can elaborate our
set of five factors for year 2005 as: Factor 1 — general development and financing (public and
private) of culture; Factor 2 — education in culture; Factor 3 — central-level public financing of
culture; Factor 4 — cultural industries; Factor 5 — cultural heritage.

When using MHRM algorithm, our set of factors changes to: Factor 1 — employment and
private financing of culture; Factor 2 — education and participation in culture (reversely
signed®); Factor 3 — public funding of culture (reversely signed); Factor 4 — cultural

® The notation »reversely signed« means that the best countries in this dimension score worst on the index and vice versa. The index was
therefore transformed by subtracting all the estimated values from 100.

12



industries; and Factor 5 — cultural heritage (reversely signed). For the results see Appendix,
Table B.

Following the methodology in Section 4, we construct five indices out of our MHRM factorial
model and present them in Tables 5 and 6. Firstly, the results of the first index are hardly
surprising; on the top are countries of liberal, social democratic and continental regimes:
Denmark, Netherlands, Germany, Belgium, Finland, Sweden, Ireland, France and United
Kingdom. Interestingly, Luxembourg scores rather poor on this criteria (following the results
of Table 3), while the worst scoring are Romania, Cyprus, Portugal, Slovakia and Malta —
mainly countries of the Mediterranean and Eastern European geographical origin.

In education and participation, the picture is slightly different, although still similar.
Luxembourg, Belgium, Denmark, Germany, Ireland, Spain and France score the best, while
Slovakia, Poland, Lithuania, Romania and Latvia score the worst, quite closely following the
descriptive statistics of Tables 1 and 2.

In public funding, not surprisingly, Netherlands, Luxembourg, Austria, Estonia and Denmark
lead the rankings. Perhaps it might come strange that Estonia scores so high, but also
according to the data of ERICarts and Council of Europe (2016), Estonia is among countries
with highest per capita public spending for culture, at least leading the Eastern and
Mediterranean block (closely followed by Slovenia). Among the worst scoring countries are
Bulgaria, Malta, Poland and Greece, being accompanied also by Germany with very low
levels of central-level public spending on culture, particularly in 2005.

Table 4: Indices and ranks, MHRM algorithm, year 2005

Public funding for culture Education and participation in culture Private funding and employment in culture

Country Index Rank Country Index  Rank Country Index Rank
United Kingdom 108.09 1 Luxembourg 94.45 1 Denmark 118.48 1
Luxembourg 99.72 2 United Kingdom 93.54 2 Germany 112.73 2
Estonia 93.30 3 France 85.76 3 Netherlands 90.80 3
Sweden 83.62 4 Ireland 79.71 4 United Kingdom 79.23 4
Netherlands 76.72 5 Sweden 67.43 5 Luxembourg 71.77 5
Latvia 75.33 6 Spain 66.93 6 Latvia 76.60 6
Finland 71.96 7 Austria 66.35 7 Slovenia 69.12 7
Denmark 64.93 8 Italy 65.75 8 Cyprus 69.11 8
Austria 61.60 9 Malta 64.89 9 Ireland 63.09 9
Cyprus 58.92 10 Denmark 64.47 10 Spain 57.08 10
Slovenia 58.91 11 Belgium 59.41 11 France 56.56 11
Ireland 51.56 12 Germany 56.55 12 Poland 56.13 12
France 48.33 13 Finland 55.29 13 Belgium 53.17 13
Malta 45.47 14 Netherlands 49.67 14 Portugal 52.47 14
Italy 42.87 15 Hungary 42.61 15 Austria 50.78 15
Spain 42.08 16 Slovenia 36.72 16 Finland 50.37 16
Hungary 40.02 17 Cyprus 36.72 17 Czech Rep 47.83 17
Lithuania 33.31 18 Estonia 36.20 18 Hungary 46.02 18
Belgium 32.12 19 Greece 36.12 19 Bulgaria 45.82 19
Romania 30.68 20 Bulgaria 31.24 20 Estonia 40.25 20
Portugal 29.84 21 Portugal 31.07 21 Greece 38.23 21
Slovakia 29.28 22 Czech Rep 26.29 22 Sweden 36.20 22
Bulgaria 21.82 23 Poland 24.18 23 Romania 34.51 23
Germany 21.26 24 Latvia 18.01 24 Lithuania 33.20 24
Greece 19.72 25 Lithuania 16.71 25 Italy 32.20 25
Czech Rep 13.92 26 Slovakia 1.60 26 Slovakia 31.08 26
Poland -6.50 27 Romania -2.27 27 Malta 22.40 27

Source: Own calculations.
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In cultural industries, it is Malta who leads the way, being followed by Germany, United
Kingdom and Ireland. The countries of the liberal regime (see Esping-Andersen, 1990) score
very well on this criteria which can be attributed to their policies of supporting cultural
industries on the basis of economic effects of culture (see the debate following the study of
Myerscough, 1988). The worst scoring countries are Romania, Poland, Hungary, Sweden,
France and Italy.

In cultural heritage (the factor also includes several loadings from cultural industries), United
Kingdom, Denmark, Luxembourg, France, Cyprus and Malta are the leaders, while countries
of the Eastern Europe, Hungary, Czech Republic, Slovakia, Poland and Romania score the
worst.

We now repeat the analysis for the dataset of 2009. Based on the eigenvalue and scree plot
tests and rotated factor loadings, we decided to keep five factors. The interpretation of the
factors from the regular factor analysis (see Appendix, Table C) is the following: Factor 1 —
general development, public financing of culture and cultural participation; Factor 2 — private
financing of culture; Factor 3 — employment in culture; Factor 4 — education in culture; Factor
5 — cultural industries.

When using MHRM algorithm, the set of factors changes to: Factor 1 — public funding for
culture and cultural participation (reversely signed); Factor 2 — employment and education in
culture; Factor 3 — private financing for culture and cultural participation (reversely signed);
Factor 4 — cultural industries; Factor 5 — cultural heritage (for the results see Appendix, Table
O).

In Tables 6 and 7, we show the results of index calculation for MHRM-algorithm-based
factors for year 2009. In public financing and participation the Nordic countries, Luxembourg,
Netherlands, Germany and France unsurprisingly score the best. The Nordic cultural model
(see Duelund 2003) is known for its high level of participation in culture, while some other
countries (particularly Luxembourg) enjoy high levels of public budget for culture. The worst
scorers are again countries of the Eastern and Mediterranean part of Europe: Greece, Romania
and Bulgaria, including also Lithuania and Latvia (Estonia also scores rather poor which
could be a consequence of severe cuts in its public budget for culture in 2009, see e.g. Srakar
2015). The low position of Baltic countries can be also explained by their low levels of
participation in culture, particularly in year 2009.

In employment and education in culture, again, unsurprisingly the Nordic and Baltic countries
score the best, with United Kingdom, Germany, Netherlands and Austria being close
followers. Interestingly, the Mediterranean countries are at the bottom positions which reflects
the findings of the factor “Employment in culture” for the year 2005.

In private financing of culture and cultural participation (the latter, interestingly, spreads
among two different factors), countries of the Nordic, Benelux and Liberal orientation score
the best, including also Italy, Spain, and interestingly, Czech Republic (being relatively high
in several participation criteria as well as private financing of culture, as compared to e.g.
Eastern countries). The worst scoring are Eastern European countries: Romania, Bulgaria and
Poland.

Table 5: Indices and ranks, factors 1-3, MHRM algorithm, year 2009

Public financing and participation in culture Education in culture Private financing of culture
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Country Index Rank Country Index Rank Country Index  Rank

Denmark 117.35 1 Estonia 101.47 1 Ireland 88.36 1
Sweden 95.06 2 Austria 88.99 2 Denmark 85.86 2
Finland 93.49 3 Belgium 82.28 3 Belgium 85.77 3
Luxembourg 88.05 4 Portugal 80.87 4 Italy 80.72 4
Netherlands 83.50 5 Cyprus 80.10 5 Austria 78.95 5
Germany 76.32 6 Ireland 78.14 6 Czech Rep 73.40 6
France 73.88 7 United Kingdom 74.44 7 Hungary 71.59 7
United Kingdom 73.03 8 France 73.97 8 Slovenia 71.56 8
Austria 60.53 9 Finland 71.83 9 Finland 70.83 9
Belgium 54.33 10 Netherlands 70.48 10 United Kingdom 68.91 10
Slovakia 53.83 11 Sweden 69.10 11 Sweden 64.98 11
Spain 53.53 12 Spain 64.21 12 Netherlands 62.85 12
Ireland 49.61 13 Luxembourg 60.88 13 Germany 60.97 13
Estonia 36.50 14 Italy 54.79 14 France 57.03 14
Malta 36.19 15 Latvia 47.85 15 Portugal 42.30 15
Czech Rep 33.14 16 Denmark 47.84 16 Latvia 41.94 16
Slovenia 32.99 17 Malta 39.94 17 Poland 38.80 17
Hungary 32.98 18 Germany 38.95 18 Lithuania 38.53 18
Lithuania 27.17 19 Greece 34.48 19 Slovakia 35.68 19
Italy 20.11 20 Bulgaria 33.26 20 Spain 30.47 20
Romania 19.23 21 Lithuania 29.29 21 Romania 2591 21
Portugal 18.52 22 Slovakia 25.83 22 Greece 25.79 22
Cyprus 17.90 23 Czech Rep 19.59 23 Bulgaria 23.63 23
Poland 10.07 24 Hungary 18.89 24 Luxembourg 20.67 24
Latvia 9.43 25 Slovenia 18.88 25 Cyprus 18.86 25
Greece 0.77 26 Romania 11.59 26 Estonia 18.40 26
Bulgaria -10.50 27 Poland -0.40 27 Malta 297 27

Source: Own calculations.

In cultural industries, unsurprisingly, United Kingdom, leads the way, followed by Denmark,
Malta and Netherlands, which is in accordance with results for the year 2005. Interestingly,
Greece scores very high, which is a consequence of additional included variables, such as
turnover, employment and number of enterprises, in both publishing as well as sound
recording industry. Clearly, the Eastern countries, such as Hungary, Romania, Bulgaria and
Slovakia are the worst scorers, with Ireland significantly dropping its position of 2005,
probably a consequence of the economic crisis severely affecting this country, and being
reflected also in the results of Table 2, particularly for the sound recording sector.

Finally, in cultural heritage the best scoring countries are Cyprus, Greece, Malta, Spain and
France, which is not surprising. Due to the construction of the variable (measuring number of
objects per capita), it is not surprising that some smaller countries such as Luxembourg and
Estonia score very well (reflected also in results of Tables 2 and 5). Slovenia, Germany and
Hungary score worst, which is reflected in Table 2.

Table 6: Indices and ranks, factors 4-5, MHRM algorithm, year 2009

Cultural industries Employment in culture
Country Index  Rank Country Index  Rank
United Kingdom 84.95 1 Finland 96.26 1
Denmark 83.62 2 Latvia 95.47 2
Greece 77.23 3 Sweden 86.16 3
Netherlands 74.92 4 Denmark 82.52 4
Malta 63.26 5 United Kingdom 76.90 5
France 63.18 6 Estonia 76.19 6
Latvia 61.25 7 Netherlands 74.10 7
Finland 60.56 8 Lithuania 66.87 8
Spain 58.99 9 Germany 60.85 9
Cyprus 53.67 10 Austria 58.68 10
Germany 53.49 11 Belgium 57.98 11
Italy 53.45 12 Czech Rep 57.31 12
Belgium 52.80 13 Hungary 56.66 13
Luxembourg 52.16 14 Slovenia 56.66 14
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Sweden 50.09 15 Malta 52.53 15

Austria 48.43 16 Ireland 42.96 16
Estonia 47.33 17 Bulgaria 42.58 17
Poland 46.62 18 Poland 39.95 18
Hungary 45.70 19 Slovakia 36.68 19
Slovenia 45.69 20 Spain 35.00 20
Portugal 45.62 21 Cyprus 34.20 21
Czech Rep 44.77 22 France 33.17 22
Lithuania 43.88 23 Luxembourg 31.22 23
Ireland 37.51 24 Portugal 14.43 24
Bulgaria 24.99 25 Greece 6.71 25
Romania 15.84 26 Romania 4.77 26
Slovakia -0.34 27 Italy 0.62 27

Source: Own calculations.
6. Construction of the final index

Our calculation of a single index is based on principal components analysis (PCA), following
and modifying the method of Fernando, Samita and Abeynayake (2012). Similar as the
authors there we use only the values of the first principal component of the PCA of five
factors as the value of our final index.

In Table 8 are the results of the analysis for the regular factor analysis. In both 2005 and 2009,
the leading country is Denmark, which could be related to its high level of financing of
culture (see Tables 5 and 7 and ERICarts and Council of Europe 2016). As for 2005, the
leading countries are also Netherlands, United Kingdom, Luxembourg and Finland, while for
2009 they are Finland (rising in position), Netherlands, Sweden and United Kingdom.
Germany, Austria, Ireland, Estonia, Slovenia and France also score in the top part of the table
in both years. Interestingly, there is no drop apparent for Ireland in 2009 (which we would
expect due to severe effects of the financial crisis in this country). On the other hand,
significant drops for Luxembourg and Cyprus can be noted. Also, Germany and Austria have
improved their positions. In the bottom part, Greece, which is already not ranked well,
significantly dropped in 2009, as would be expected, while no such drops can be noted for
other countries of the so-called PIIGS cluster with severe sovereign debt problems (Portugal,
Spain, Italy). Also, Czech Republic and Belgium have significantly improved their positions
in 2009. Finally, the bottom countries are clearly Poland, Bulgaria and Romania.

In Table 10 we also show the results of MHRM-based analysis. As for the top countries, there
are not much changes: Denmark is the clear leader for both 2005 and 2009, while United
Kingdom, Netherlands, Sweden, Finland and Luxembourg are among the top five.
Interestingly, Luxembourg does not drop in 2009 (the drop is not supported by descriptive
data neither), as would be predicted by the results of the regular factor analysis. As for the
other results there are even less changes visible in 2009 as compared to 2005 and the bottom
countries clearly remain Poland and Romania (while Bulgaria scores slightly better than in
Table 9).

Table 7: Final index, MHRM-based factor analysis, 2005 and 2009

2005 2009

country index rank country index rank
United Kingdom 96.76 1 Denmark 99.11 1 1
Luxembourg 93.59 2 Finland 89.35 2 i
Denmark 83.00 3 United Kingdom 87.60 3 1
Netherlands 71.83 4 Netherlands 83.25 4 =
Ireland 65.20 5 Sweden 80.60 5 1
France 64.20 6 Austria 70.94 6 i
Sweden 62.64 7 Belgium 70.93 7 i
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Germany 62.03 8 France 63.48 8 1
Austria 59.25 9 Germany 61.17 9 l
Finland 58.44 10 Ireland 59.09 10 1
Estonia 55.05 11 Estonia 55.82 11 =

Spain 54.58 12 Latvia 52.85 12 i
Latvia 53.77 13 Luxembourg 49.77 13 l

Slovenia 52.73 14 Spain 47.40 14 1
Cyprus 52.73 15 Czech Rep 43.60 15 1
Belgium 46.62 16 Hungary 43.08 16 i

Italy 45.83 17 Slovenia 43.07 17 l
Malta 43.06 18 Lithuania 37.41 18 i

Hungary 40.30 19 Italy 37.23 19 l
Portugal 34.21 20 Malta 36.27 20 1
Bulgaria 29.09 21 Cyprus 36.00 21 1
Greece 27.67 22 Portugal 33.75 22 l

Czech Rep 24.93 23 Greece 23.38 23 |

Lithuania 23.09 24 Poland 18.96 24 i
Poland 19.55 25 Slovakia 17.37 25 1

Romania 15.00 26 Bulgaria 9.69 26 !
Slovakia 14.86 27 Romania -1.18 27 1

Source: Own calculations.

We verify our index also in relationship to some main macroeconomic aggregates: GDP per
capita, level of unemployment in the economy and level of happiness (for the latter we use
Veenhoven’s dataset, kindly provided by the author, see e.g. Veenhoven 2006).

The graphs in Figures 1-3 clearly confirm the validity of the index. Firstly, cultural index
(based on MHRM algorithm) is clearly positively related to the level of GDP per capita with
one clear outlier, Luxembourg, which has both an extremely high level of GDP per capita as
well as public cultural spending (as demonstrated in Tables 1, 4, 5 and 7) but does not score
so well on other culture-related criteria. Also, the relationship between the level of GDP per
capita and cultural index is quite strong, as demonstrated by significant and high values of R-
square statistic.

Figure 1: Relationship of MHRM-based cultural index to GDP per capita, 2005 (left) and
2009 (right)
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Source: Own calculations.
Also, Figure 2 shows a negative relationship of unemployment and cultural index as would be

expected. Interestingly, here the relationship is stronger for year 2005. It has to be noted that
of course GDP per capita and level of unemployment are correlated to the value of our index
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by definition, as they were included among the indicators, but this relationship could be
different due to the influence of other (numerous) indicators.

For this reason, we also observe the relationship to the level of happiness. From the findings
of the literature (see e.g. Tepper, 2014; Wheatley and Bickerton, 2016; Wang and Wong,
2011; 2014) the positive relationship between subjective well-being and culture is confirmed.
As stated by Tepper: “we find strong support that artistic practice is associated with higher
levels of life satisfaction, a more positive self-image, less anxiety about change, a more
tolerant and open approach to diverse others, and, in some cases, less focus on materialistic
values and the acquisition of goods.” (Tepper, 2014: 6). From the results, the validity of our
index is confirmed again: clearly, the countries with higher level of happiness have also a
higher level of cultural index, as would be expected, and the relationship is slightly stronger
for 2009 than for 2005 (which could be also a consequence of a much larger and better
defined set of indicators).

Figure 2: Relationship of MHRM-based cultural index to the unemployment level, 2005 (left)
and 2009 (right)
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Source: Own calculations.

Figure 3: Relationship of MHRM-based cultural index to the level of inflation, 2005 (left)
and 2009 (right)
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Figure 4: Relationship of MHRM-based cultural index to the level of happiness, 2005 (left)
and 2009 (right)
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7. Clustering analysis and construction of “cultural model” typologies

In this section, we perform a clustering analysis to get the final groupings of countries based
on the results of Section 5. Table 9 is the basis for decisions on our clustering for the year
2005. The table shows that optimal number of clusters for the clustering based on regular
factor analysis is 4, as pseudo-T square is among the lowest, whereas Je(2)/Je(1) statistic is
among the highest, and Calinski-Harabasz statistic is also very high for this number of
clusters. For similar reasons, the optimal number of clusters for the clustering based on
MHRM is four as well.

Table 8: Duda-Hart and Calinski-Harabasz statistics, clustering of factors, years 2005 and
2009

MHRM 2005 MHRM 2009
Number of Duda/Hart Calinski/Harabasz Duda/Hart Calinski/Harabasz
clusters Je(2)/Te(1) pz;zg;;f' pseudo-F Je(2)/Te(1) p::ﬁg;g' pseudo-F

1 0.6049 16.33 0.6395 14.09

2 0.6987 6.90 16.33 0.7382 4.61 14.09

3 0.4566 7.14 14.94 0.6059 6.50 10.73

4 0.5115 7.64 16.81 0.7472 2.71 9.60

5 0.4639 4.62 16.38 0.4133 7.10 8.47

6 0.4703 7.88 17.65 0.5750 3.70 8.23

7 0.3678 6.87 18.57 0.4893 3.13 8.81

8 0.2506 2.99 18.56 0.4955 2.04 9.88

9 0.4039 5.90 21.27 0.1725 4.80 9.77
10 0.3459 3.78 22.67 0.0000 . 9.87

11 0.1860 8.75 25.07 0.4462 3.72 10.14
12 0.0000 3180000.00 26.38 0.3367 1.97 10.26
13 0.0000 . 27.58 0.4735 2.22 10.76
14 0.4076 436 32.44 0.1906 8.49 11.54
15 0.2439 3.10 37.44 0.0000 . 11.86

Source: Own calculations.

After performing the K-means strengthening of clusters for factors and ranks (with the
predetermined number of clusters), the final groupings are listed in Table 10. They show that
two broad groupings appear to show in the clusters: a) Nordic, Liberal/Anglo-Saxon and
Continental countries; b) Eastern European and Mediterranean countries. These observations
are confirmed in the analysis of year 2009, where we observe that the second group is
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composed of three distinct groups of countries. We can also observe that some countries (e.g.
Malta, Luxembourg, Cyprus, Estonia, Slovenia) change their position and it is hard to
determine their fixed position in one cluster exactly.

Table 9: Final groupings, clustering of factors, years 2005 and 2009

Final groupings — factors, MHRM, 2005: Final groupings — factors, MHRM, 2009:
. Denmark, Finland, Germany,
Cluster 1 Belgium, Hungar_y, ltaly, Malta, Cluster 1 Netherlands, Sweden, United
Spain 5
Kingdom
Cyprus, Estonia, Finland, Latvia, Cyprus, Estonia, Luxembourg, Malta,
Cluster 2 Netherlands, Slovenia Cluster 2 Portugal, Slovenia, Spain
Austria, France, Ireland, . .
Cluster 3 Luxembourg, Sweden, United Cluster 3 Austria, Belgium, France, Ireland,
> Italy
Kingdom
Bulgaria, Czech Rep, Greece, Bulgaria, Czech Rep, Greece,
Cluster 4 Lithuania, Poland, Portugal, Romania, Cluster 4 Hungary, Latvia, Lithuania, Poland,
Slovakia Romania, Slovakia
Cluster 5 Denmark, Germany

Source: Own calculations.

Table 11 serves as the basis for decision on the number of clusters for year 2009 to include in
our final, K-means clustering. It is clear that four clusters for both types of factor analysis
should be used.

Results of the K-means strengthening are shown in Table 12. They again broadly confirm the
two main groups of countries we observed previously: Nordic, Liberal/Anglo-Saxon and
Continental countries; and Eastern European and Mediterranean countries. It is apparent that
there are some outliers: firstly, Luxembourg is sometimes located in the Western and
sometimes in other clusters (similarly as for 2005). Secondly, the position of Malta is slightly
unclear: although it appears closest to the Mediterranean cluster, it is sometimes also located
in other clusters; the same holds for Cyprus. Estonia is located in the Western cluster for the
regular factor analysis while falling in another cluster for the MHRM analysis. Interestingly,
despite its high levels of single index, Slovenia is located clearly in the Eastern countries
cluster. Also, France is sometimes located clearly in the Western cluster while sometimes also
closer to the Mediterranean countries. Finally, particularly from the results of the MHRM
analysis, we can observe the diversification of the second group into Mediterranean group
(Greece, Italy, Spain, Portugal, probably also Malta and Cyprus) and Eastern European
countries.

Our final proposed clustering of countries based on cultural statistics would therefore be: (1)
Eastern European group: Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia,
Latvia, Lithuania; (2) Mediterranean group: Greece, Spain, Italy, Cyprus, Portugal; (3)
Western European (Liberal/Social-Democratic/Continental) group: Belgium, Netherlands,
Germany, Austria, Ireland, United Kingdom, Denmark, Finland, Sweden; (4) Outliers: Malta,
Cyprus, Luxembourg, Estonia, Slovenia, France.

There are some additional observations to make.

Firstly, among the outliers there are some several small countries with specific position of
culture. In Malta, a high pronunciation on cultural industries and cultural heritage can be
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found. In Luxembourg, a great disparity between indicators in financing and general
development on one hand and employment on the other hand can be found. For Cyprus, it is
unclear to which level it belongs to the Mediterranean and/or to other clusters (perhaps it
could be located closest to Malta). For Estonia and Slovenia, culture has a special place in the
nation history, which is reflected in high levels for public funding of culture for both countries
(see e.g. ERICarts and Council of Europe 2016). Although reports for Slovenia suggest that
the position in cultural sector has deteriorated in the past years (see e.g. Slovenian Cultural
Index, see Drustvo Asociacija 2014) its position appears to lie close to the “bottom” countries
of the Western European group. Also, although not being a small country, culture has a
special position for France, being sometimes labelled as cultural monarchy (see e.g. Burley,
1981), which partly explains its special positioning among the countries.

Finally, it is very interesting that most of the Western European countries cluster in a common
group. Although e.g. Nordic countries appear strongly similar in most of the indicators and
indices, one cannot clearly separate their cultural model from other Western European
countries on the line of statistical parameters (at least the ones we included in our analysis)
only. The same holds for other Western European countries as well. This shows that Esping-
Andersen’s original model (see Esping-Andersen 1990) which separates liberal,
socialdemocratic and continental countries is not fully applicable to the cultural sphere.

8. Concluding remarks

In the article, we presented construction and analysis of a cultural index for EU-27 member
states in years 2005 and 2009, based on existing European cultural statistics. There are four
apparent contributions of our analysis to the literature in the fields of cultural economics and
cultural policy analysis. First, construction of a statistically developed cultural index that
includes most of the considerations of widely referenced OECD Handbook on Construction of
Composite Indicators from 2008, which are not even closely followed in any existing cultural
index to date to our knowledge. Second, statistical elaboration of a set of separate dimensions
of any cultural system in the EU that brings in our opinion a solid base for choice of
dimensions of similar cultural indices in future. Third, a solution to the problem of high-
dimensionality that can be present whenever one tries to estimate such an index based on
country-level (and, therefore, not micro-level) data, using the Metropolis-Hastings Robbins-
Monro algorithm as suggested by the literature. Although results in some dimensions are still
not optimal and further solutions to this issue should be searched for, this nevertheless
presents a viable methodology for future constructions of indices with similar problems in all
areas of the economy and society. And fourth, a significant step made in the analysis of
cultural groupings in European Union, where to our knowledge very few empirical literature
exists so far (the studies that have to be noted, but are only related, are Hillman Chartrand and
McCaughey, 1989; Ulldemolins and Arostegui, 2013; Zimmer and Toepler, 1996; Zimmer
and Toepler, 1998). . This should bring sufficient support for the development of empirical
and statistical cultural policy, which is to our opinion unfortunately still at its very beginnings.

Let’s summarise the relevance of the findings for the verification of our initial four
hypotheses. Firstly, the high-dimensional methodology did enable a more diversified view on
the factors with dimensions being more clearly divided and not grouped mainly in the first
factor (as for the regular factor analysis). Also, the positions of some countries have changed
and become more logical, as shown in section 6.
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Including participation in culture for year 2009 did not significantly change the set of main
dimensions of our latent construct. This finding was verified in numerous robustness tests
(including correlations with a much larger number of variables, see Srakar and Vecco, 2016).
Although it could be a consequence of a limited set of indicators it significantly opposes the
methodology of existing cultural indices (e.g. US National Arts Index, Arts Index
Netherlands) which take participation in culture as one of their main dimensions. To our
opinion this indicates that participation of culture is strongly correlated to all/most of the
included variables in the analysis and does not, therefore, form a separate, clearly
distinguishable dimension. For future analysis, it would be, therefore, wise to exclude it as a
separate dimension and correlate it more strongly with other cultural dimensions. On the other
hand, it is also possible that the specific position of cultural participation in our analysis
derives from the weak definition of the latent construct of “condition of culture” and choice of
the indicators. To this end it would be necessary to test and validate the findings of the
analysis in future research.

Furthermore, it is interesting that in the final, MHRM analysis the general development
factors did also not have a special dimensions but nicely clustered into other
factors/dimensions.

Thirdly, the financial crisis, which should show its effects in 2009, did not significantly affect
the positions of individual countries in the cultural index, at least in most cases. Although
there were some small changes, observed mainly in Section 6, no drastic change was visible.
This could be a consequence of 2009 being only the starting year of the crisis when the latter
implemented austerity measures did not yet show their temper. We could thus expect some
changes, particularly for countries being most affected by the crisis (e.g. PIIGS countries,
Cyprus, Slovenia), in the positions on our index.

As for the classification of individual countries, the Esping-Andersen’s welfare regimes
typology was not followed completely. The main change was a unique cluster for Western
countries which contradicts some of the Esping-Andersen’s claims. Clearly we cannot
separate Western countries of the liberal, socialdemocratic and/or continental regime by the
level of development of their cultural sphere, this was firmly showed in our analysis.

There are several issues open for further research. Firstly, some dimensions of culture that
could be included are at present not included in the model, such as existing legislation in
culture. Secondly, the index scores could be included in a regression analysis and by this
additionally verified in their validity and sensitivity. Also, composite indicators may not be
the best way to represent the “condition” of culture or its dimensions, to this end a more case-
study and qualitative analysis’ based approach might be preferred. It was our task in the
analysis to try to explore the novel approach to the subject and its results and consequences.
Finally, the analysis should be broader in terms of time dimension and accuracy of data, but
we are unfortunately limited in this aspect with existing cultural statistical data. With
improved cultural statistics, also a more developed and theoretically better founded analysis
would be possible. We therefore see our article primarily as a much-needed step towards
developing statistical tools in empirical cultural policy on a consistent basis, hoping to
stimulate research, including the verification of our findings.
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