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Quality of Life Measurement across European Union
Countries — An Exploratory Approach

lustina Alina BOITAN — lonela COSTIEA

Abstract

The paper relies on the newest set of qualityf@idimensions defined by the
European Commission, in order to achieve a two-faldpose: to obtain a de-
tailed image of European Union countries’ syncheaion in terms of each
quality of life dimension and to create a new, coghpnsive metric of a coun-
try’'s overall quality of life by aggregating thefammation provided by each
specific dimension. Thus, our complementary reseapproach relies on: i) an
in-depth exploratory analysis to assess EuropeaiotJoountries’ resemblance
in terms of quality of life dimensions; ii) the é&pment of a novel rating sys-
tem, which serves as a barometer for the qualitjf@fstatus and allows coun-
tries’ ranking. The findings revealed that incredsesemblance between coun-
tries appeared for governance and basic rights aatbrs, productive activity
and education indicators, while the highest diskirity was present for the
living environment indicators and material livingraditions indicators.

Keywords : quality of life, well-being index, rating systertyster analysis
JEL Classification : C38, O10

Introduction

Quality of life is a complex phenomenon coverirgrisus dimensions of
people well-being, which cannot be accurately asskdy means of a single
indicator. Although GDP per capita has been extehsiused as a traditional
indicator for measuring the degree of economic soudal development, increas-
ingly more international organizations, public pglinstitutes, research institu-
tions or academia have developed their own quaimtaneasures of a country’s
guality of life, most often by aggregating seveashjective or subjective dimen-
sions into an index.

* lustina Alina BOITAN — lonela COSTICA, Bucharesnilersity of Economic Studies, Fac-
ulty of Finance and Banking, Department of Money &mhking, 6 Piata Romana, 1st district,
Bucharest, 010374 Romania; e-mail: iustinaboitant@gacom; ionela.costica@fin.ase.ro
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Against this background of heterogeneity and latkconsensus stemming
from the various criteria considered, the indexerage, the mixed advantages
and drawbacks which haven't been systematicallyiueted, the European
Commission has initiated in 2009 the action “GDR dreyond — Measuring
progress in a changing world” with the stated paepof identifying or develop-
ing new environmental and social indicators, meanaccurately complement
standard economic indicators, such as GDP. As secprence, in May 2013 the
European Commission has launched its own concefiaraework for defining
and measuring the quality of life. It is still a tkan progress as the European
Commission envisages a multidimensional approadbrder to cover as com-
prehensively as possible all aspects of qualityfef

Another influential report devoted to the studyGIDP limits as an indicator
of economic performance and social progress arigetinvestigation of alterna-
tive measurement tools of the social progress k& kelaborated by Stiglitz,
Sen and Fitoussi (2008), as an outcome of the Cesiom on the Measurement
of Economic Performance and Social Progress. Tpertrés addressed to poli-
tical leaders, to policy-makers, to civil societyg, academics and statisticians.
It emphasizes that people well-being is relatedh lloteconomic resources and
non-economic life issues, quality of life being eodder concept that encom-
passes all these aspects.

At present, there is an imperative need for new amproved statistical
measures of people well-being, “aimed at filling dap between standard mac-
roeconomic statistics that sometimes are usedasegrof people’s welfare and
indicators that have a more direct bearing on mEsfife” (OECD, 2016). This
view is fully acknowledged by Eurostat (2015, p.v@)ich explains that “the
statistical gaps need to be filled in order to ctempent GDP with indicators that
monitor social and environmental progress”.

The objective of this paper subscribes to the siatvove mentioned and aims
to investigate the cross-country specific pattatapicted by each of the eight
dimensions identified by the European Commissianierms of strengths and
weaknesses and to further aggregate them into paswita rating system. To our
knowledge it is the first empirical research thatnprehensively employs all the
guality of life dimensions recently developed bg tBuropean Commission and
monitored at European Union level. Most existingdgs focus on investigating
a single quality of life dimension (for instancealib dimension by Romero,
Vivas-Consuelo and Alvis-Guzman, 2013; Meiselmaii.& Pinto et al., 2017;
work life by Vinopal, 2009; Clark, 2015; Steffgenh a., 2015; quality of em-
ployment by United Nations Economic Commission Emrope 2015; environ-
ment by Feneri, Vagiona and Karanikolas, 2013). édwer, to perform our
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analysis we rely on official frameworks and classifions, without any arbi-
trary, subjective judgments regarding the selecabguality of life indicators
and dimensions, as previous studies do.

Given that measuring people well-being is a tafigreat importance on the
agenda of policymakers and that the results taob&rmed might be used as start-
ing point for designing appropriate public policies for further research, we
decided to follow a two-fold approach.

The first research approach aims at performimggaaular, in-depth analysis
in order to identify European countries depictimgikar patterns of the various
guality of life dimensions. More specifically, wely on an exploratory data
analysis method called Cluster Analysis, which mies reliable classifications
by merging countries into homogenous groups shasinglar features. The
main goal of this method is to identify those coi@st showing increased simi-
larity, by helping explain which factors/indicatoescounted for this resem-
blance. The analysis will be performed distinctéy, each quality of life dimen-
sion, to uncover whether the resemblance pattersiste across countries irre-
spective the dimension considered or there is poesef heterogeneity. The
findings retrieved by the cluster analysis methoa wseful for country decision
makers as they allow the screening through a largaber of indicators and
provide a snapshot of countries’ resemblance atemgnoment of time.

The second research direction complements theaqu®ewne, as it attempts
to reconcile the informational content provided thg manifold quality of life
dimensions into a single metric or score. The methat best suits our purpose
is represented by the configuration of a ratingesys similar to the one em-
ployed by banking supervisory authorities for monitg the soundness and
stability of banks.

Our research approach was motivated by the inedefacus shown by deci-
sion makers on the importance of monitoring achiexats in raising people’'s
quality of life. Moreover, given the increasingnmioer and complexity of the
underlying factors contributing to a sound stateuslity of life, further research
should be done in order to create a tool meangtpegate in a single compre-
hensive metric the various dimensions of the qualitlife concept. Therefore,
our specific aim is to develop a systematic togl réying on the well-known
and large scale used rating system methodologyhnkiable to signal the over-
all status of quality of life a country exhibits atgiven moment of time. The
ratings assigned to each country will serve for feoimg purposes and will help
decision makers in understanding which quality itd Himensions/indicators
have to be improved by designing and implementjpgy@priate public policies
and strategies. The advantages of relying on irdon provided by a composite
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indicator or rating have been discussed in a guiel@ublished by Eurostat (2014,
p. 3), claiming that “indicators constitute an egse resource for policy-makers,
business leaders and the general public. Theyt assis making evidence-based
decisions, allow comparisons to be made over time lzetween policies and
programs, countries and regions, social groupsimahastries, and contribute to
increased transparency and accountability. Indissdtso provide a very power-
ful way of communicating information”. As this emigal study is devoted to
a broad range of audience, from academia to poh&gns, the rationale at the
root of the statistical models employed throughtiet paper has to be reliable,
accessible, easy to understand and replicate.

The paper is divided into five main sections, @lfo¥s: section 1 provides
a comprehensive overview of previous attempts t@ngjfying people’s quality
of life, by relying on various indices and metri&gction 2 outlines the two-fold
purpose of our research and its novelty featurescgribes the methodologies to
be employed in order to extract meaningful inforioratfrom each dimension
proposed by the European Commission and summatieesndicators to be
further used in the study. Section 3 depicts theiecal results of the first re-
search direction, represented by performing a etumbalysis for each quality of
life dimension, over a couple of years, while satt4 develops a monitoring
tool, based on the well-known methodology of ratsygtems, to assess and
monitor the developments recorded by each Europeson (EU) member state
in terms of inhabitants’ quality of life. The las#ction concludes.

1. Overview of Existing Attempts for Quantifying Q uality of Life

In the following we performed a brief review okthistorical approaches for
the quality of life definition and measurement, eleped in the last decades by
various institutions, such as research centers;gowarnmental organizations,
and international organizations to shed light ost pahievements and create the
background for the introduction of a new barometemwell-being across EU
countries.

A first attempt belongs to OECD (1973, p. 1) whathborated a report meant
to contribute to the development of a set of funeiatal social objectives to be
further brought into the public discussion and goweental decision-makingt
has been identified twenty four main social consegommon to most OECD
Member countries, “according to the following basiiteria: a) concerns which
are of present or potential interest to Member guwents; b) fundamental human
aspirations or concerns as opposed to means orimestital aspects of well-being;
¢) major, essential aspects of well-being”.
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In the next years several researchers have ingilhidcreated various types
of social indicators or indices. The Internatiolmadex of Social Progress (ISP)
has been developed in 1974 by researcher Richded Esm the University of
Pennsylvania. It measures economic developmentalsand political condi-
tions, and the ability of nations to produce wadfaervices for their citizens.

In 1977 it has been developed the German SysteBooial Indicators, as
a result of a research project carried out by theeb Policy Research Group at
Frankfurt and Mannheim universitieAccording to Noll (2014a), the German
System of Social Indicators had been the first-flaiged national system of
social indicators in Europe.

At present this indicator system still exists asaniaintained by the Social Indi-
cators Research Centre at GESIS-ZUMA. In additiba,centre has developed
in 2000 a second system, called the European Sydt&wocial Indicators, in order
to “continuously monitor and analyze the individiaald societal well-being of
European citizens in terms of quality of life, sdgohesion and sustainability as
well as changes in the social structure of Euromeareties” (Noll, 2014b, p. 1).

In 1990 the United Nations Development Programawdhed the Human
Development Index, which focuses on three key dsiwers of human develop-
ment: a long and healthy life, awareness and destantlard of living. Another
researcher (Cummins, 1997), created the Compreale@iality of Life Scale
(ComQol), which describes quality of life as a soitboth objective and subjec-
tive domains: material well-being, health, produtyi, intimacy, safety, place in
community and emotional well-being.

Redefining Progress, a non-governmental organizdticated in US launched
in 1995 the Genuine Progress Indicator. As welG&84, it comprises personal
consumption adjusted with income distribution, pthe value of household,
volunteer work and leisure time, and subtractsctbets of crime and pollution.
Starting from the premise that existing indicesehavnarrow coverage of the
well-being dimensions, Diener (1995) defined a bagsiality of life index, to be
used by developing countries, and an advancedtgélife index, designed for
highly industrialized countries.

Another attempt, called Index of Economic Welldgehas been launched in
1998 by the Centre for the Study of Living Standail CanadOsberg and
Sharpe, 1998), having its roots in a research papten by Lars Osberg (1985).
It is composed by four areas of economic well-begffiective per capita con-
sumption flows, net societal accumulation of sto@ksterms of productive re-
sources, housing stocks, natural resources stekspnmental costs, level of for-
eign indebtedness, accumulation of human capitalstock of R&D investment),
income distribution, including the intensity of mwty and economic security
from job loss and unemployment, iliness, familyakap, and poverty in old age.
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One of the most recent initiatives belongs to @ganization for Economic
Cooperation and Development (OECD) which has lasdan May 2011 the
Better Life Index. It relies on 11 topics relatediving conditions and quality of
life, its main peculiarity consisting in the intetiwe and subjective nature, as
each individual might assign his own weight to eatthe 11 dimensions of the
index. Some research papers (Boarini and D'Er@943) have analyzed from
a qualitative standpoint the multidimensional framek underlying the OECD
Better Life initiative, by emphasizing how this nemellbeing measure helps
overcoming several GDP limitations, as main meastipeople’s welfare.

On this historical background the European Comamisadded in 2013 its
own official set of eight quality of life dimensisnlacking however the quantita-
tive methodology for aggregating them into a singlemprehensive metric.
According to Eurostat (2015, p. 9), this multidimEmal framework “includes
the full range of factors that influence what peopélue in living, beyond the
purely material aspects” and acts complementarthéoGDP, which has been
largely perceived as a traditional measure of econ@nd social development.

By analyzing the historical approaches for theliguaf life measurement
one can notice that several dimensions have bessidsred too by the Europe-
an Commission in designing its own framework. Thshboard developed as
a result of academic and expert group research igaspa series of indicators,
grouped into several main dimensions which areetyoelated with the quality
of life status and are seen as of utmost importamgmaining a comprehensive
view of quality of life.

A dashboard approach has its own pros and conStigliz, Sen and Fitoussi
(2008) argue the co-existence of various dashbaardssign of heterogeneity
and lack of harmonization in defining quality ofelicoverage. The main criti-
cism is that they gather too many indicators toacefficient communication
tools, a suggestion being related to maintainingsipeny when deciding to
build it. The multidimensional view of quality afé has the advantage of stimu-
lating the accuracy and statistical productiomaligators, the refinement of data
collection methods and reporting. This will be hat translated into increased
soundness and reliability of analyses on qualityiifef trends over time and
across countries.

2. Research Goal, Methodologies and Data Issues

The paper investigates two complementary researebtions:
(i) an in-depth, exploratory one, consisting offpening a Cluster Analysis
to get an insight on the resemblance patternringef quality of life indicators,
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across the EU countries. The analysis is repeate@dch year in the sample
(2008 and 2009 as crisis years, and respectively 20d 2015 representing the
most recent available data) and each quality efdifnension, so as to observe
whether clusters’ composition changes significariflyese findings allow ascer-
taining those countries persistently depicting Eimdevelopments in terms of
quality of life issues, as well as best or worstqeners.

(if) the development of a rating system which agates the different quality
of life dimensions defined by the European Commissnto a single metric,
called composite well-being rating. The rating systallows the comprehensive
comparison of European countries’ relative standingchieving the European
Commission’s quality of life goals over time. Thiedl result will consist in cre-
ating a barometer for signaling where a countryiality of life positions itself at
a given moment in time and how this hierarchy lotke for EU countries.
Trends over time and discrepancies or resembldret@geen EU countries have
been discussed by considering a time window ofyears, from 2010 to 2014.

In the following we provide a theoretical desaoptof the two methodolo-
gies that have been employed. The first resear¢hadelogy is represented by
Cluster Analysis, a statistical procedure that wnece patterns of similarity be-
tween countries, based on the intrinsic features gif/en set of variables. Clus-
ter Analysis allows the classification of heterogeuns entities by relying upon
one or more variables, and the identification afnbgenous groups of countries
that depict similar levels of the quality of lifadicators. More specifically, the
countries gathered in the same group depict ineceasnilarities than those in
other groups.

According to Jensen (1971, p. 36), the clustepracedure is built on the
implicit “criterion of cluster homogeneity (or comgtness), which forms the
basis for merging entities into clusters”. The autBuggests the use of this
“quantitative analysis of affinity or similarity’p( 37) in cases when the re-
searcher holds a large amount of data which has first classified, in order to
increase its understanding and meaningfulness.

Applying this technique requires the use of a repnéative sample of coun-
tries, as the pattern of resemblance (similariti@ntified by means of Cluster
Analysis cannot be extrapolated to the entire patpn, it is valid only for the
original sample.

Neri et al. (2017, p. 81) explain that, due tordaes’ evolution over time, it
might be useful to repeat the cluster analysis suecessive periods of time in
order to assess and compare the development pattegf country as well as the
dynamics of this process.
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Our approach employs an agglomerative hierarclukedtering which first
treats each country as a distinct cluster and thgrsuccessive iterations, the
most resembling countries will be merged togethdaiiger clusters. The cluster-
ing technique comprises a succession of algoritttmgomputing distances or
similarity between countries, with the final aim dfssifying them into more
meaningful, homogenous groups.

Therefore, in cluster analysis there have to eopeed two major computa-
tional steps, namely: (i) measuring the proximitydistance (in terms of similar-
ity) between individual countries, and (ii) measgrithe proximity between
groups of countries, for larger cluster formatiamrgose. First, the distance be-
tween individual countries is computed by meanghefsquared Euclidean dis-
tance algorithm. Some authors (Wolfson, ZagrosJamles, 2004; Gutierrez and
Sorensen, 2006; Irac and Lopez, 2015) are propsmdrhis linkage rule as it is
able to identify outliers, by putting greater wdigim countries whose intrinsic
features, in terms of quality of life indicatorseanighly varying. The larger its
value, the more dissimilar the two countries comsd. The general formula for
computing the proximity between two individual ctrigs is: Squared Euclidean

distance =Z.nl( pi —qi)z, wherep; andq; (i =1, ...n) are two points in the Eu-

clideann-space.

Secondly, the distance between clusters is cordpoyerelying on another
metric, called linkage rule. We relied on a welblkwm and used metric, namely
Ward’'s method for the subsequent merging of alrez@ated groups. At the
root of this method lies the calculation of varianas dissimilarity metric, with
the aim of minimizing within-cluster contributioro tthe overall variance of
a given variable, or the equivalent of maximizingtvieeen-cluster contribution
(Irac and Lopez, 2015, p. 6). The general Ward fdanfor combining clusters
AandB ZM(CA— cB)’

nA+ nB
where

nAandnB - the number of countries in clustérandB, respectively,
cAandcB - the centers of the two clusters.

The results of cluster analysis take the form wée-like diagram (dendrogram)
which displays the whole hierarchical process ofgaes between countries and
groups of countries and the progressive cut-otadises at which clusters merge.
The peculiarity of agglomerative clustering is fhegressive relaxing of the link-
age metric, which implies that clusters are meligéal larger and larger clusters
until the final stage, represented by a singlechigter. For the purpose of this study
we have chosen a cut-off distance equal to 5, so @®serve the greatest similari-
ty between the countries included in a clustersmuahdly interpret the results.
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The second research direction proposes a novebagpin the field of quality
of life metrics, namely the design of a rating eystfor the monitoring of peo-
ple’s well-being in a successive timeframe. Dugata availability constraints,
the ratings were computed for the years 2010 tel2Uhe starting point in the
configuration of this rating system is representgdhe already existing rating
system developed by central banks and banking gispey authorities, namely
CAMELS which is applied for banks. This methodolagyworldwide used and
accepted by monetary decision makers, at the sangeldeing easy to apply,
understand and explain to the public. It will betier adapted in order to serve
the specific purpose of our analysis. It worth rbentioned that it is the first
time this rating methodology is used for assestiegoverall quality of life sta-
tus. Existing academic research applies the CAMEItiBg methodology exclu-
sively for evaluating the soundness and financaalth of a banking system.

CAMELS is a monitoring system developed by thedfaldFinancial Institu-
tions Examination Council in late 1979 to provide@verall assessment, based
on both qualitative and quantitative indicators,bamks’ regular activity. It acts
as a supervisory tool, the major goal being to moorthe soundness and stability
of the whole banking system. Each letter in th@m@gm stands for a given com-
ponent, namely: Capital adequacy, Asset qualitynag@ment capability, Earn-
ings, Liquidity and Sensitivity to market risks. dgaof the six components is
assigned an individual score or rating ranging ketwl and 5, according to the
notation scale developed for each component. Tiiregrd exhibits best perfor-
mance while a rating of 5 indicates the weakestopmances or practices. The
individual ratings are then combined into a comigpsieneral rating to give an
overall view on a bank’s sound activity. In praeticentral banks assign a com-
posite rating of 1 or 2 to a bank only if all thelividual ratings obtained by the
bank are maintained at a good level (of 1 or 2Yn@osite ratings of 3 or below
suggest the need for increased supervision frorarsigory authorities and re-
configuration of managing board’s strategies.

The reason for employing this monitoring tool witlour paper resides in its
flexibility, as the rating system can incorporatgtame new dimensions or indi-
cators, as they will be further defined by Europ€ammission and historical
time series become available. Some authors (CdXé4) claim that a drawback
of existing rating systems resides in central bafrfeedom to establish which
indicators should be used for evaluating each lmgné&ctivity dimension (capi-
talization, liquidity, profitability etc.). Also e notation scale underlying a given
rating score is mostly based on the practical expee of monetary decision
makers. Our approach removes this relatively atyitrsubjective character due
to the fact that we employ the dimensions and atdis defined, computed and
published by European Commission.
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The specific features of a rating system have laeiapted to the peculiarities
of our research topic. The novelty of our approaahsists in:

« broad geographical coverage of EU countries, adllibe generated a com-
posite rating score for each of them;

- reliance on indicators’ time series, with no prefiary statistical processing
so as not to distort their informational conterd &mplicitly the individual rating
to be attributed;

« computation of correlation coefficients between thdicators of each di-
mension and removal of those indicators highlyalated. Keeping in the analysis
of all correlated indicators would have meant aditaahal weighting of a given
characteristic, although we apply the no weightéttirmetic average;

« building notation scales for each indicator, byireg on historical minimum,
maximum and average levels of indicators, as welba benchmarks proposed
by the European Commission or OECD.

The specific steps followed in order to designdhality of life rating system
and the individual and composite ratings attribute@ach country are detailed
in section 4.

The input data to rely on during both researchdiions comprises the eight
dimensions defined by the European Commission oowerall assessment of
quality of life in European Union and are represdrity: material living conditions,
productive or main activity, health, educationsiee and social interactions,
economic and physical safety, governance and bagits, natural and living
environment. For leisure and social interactiomsetision data is available only
for 2006 year-end; consequently, it has been rechbbeen our statistical analysis.

Each of the seven remaining dimensions have beantifjed through several
proxy indicators (proposed too by the EC), sumneatiin the Table 1 (see the
Appendix). We proceeded to testing the presence of coiwabetween indi-
cators describing a given dimension and removati@ingly correlated indica-
tors so as to not distort the final results of batbearch directions or to not put
excessive weighting on a dimension’s feature. "pproach is in line with
Lorentz et al. (2016, p. 182) which argue that ioallinearity between variables
triggers “an uneven influence on cluster solutio@nsequently, based on the
values recorded by the Pearson correlation coefficive removed from the
further analyses the indicators exceeding a cdioel®f 0.75, namely: monetary

! Appendix is available on:
<https://www.brainmap.ro/index.php?&sm=module.ong2bauthMenuPage&ddpN=4210098090&
we=e368dfaed7f82d10d78f6¢c37d2840bfd&wf=dGFCall&wt8&d9b319229bb3e36de81416cef2
5c9947ff933&wtkps=HcxbDsIgEEDRvIDfhraWx7gGE7cwU3NBEDHu3crf/ TISCAN8Aowgcp
yXIM4Bhh4EWRxv2nYnICSlIrQanbaDdFINNKrqQISHg2VBGBNN9sz8¥ZbPuJli4cfdOIITO
FpmjFhv78+GdfQ4NYd5cW3+4vbmntWO0zxfvFbuilf5PsD&wchie315eb0bdc49285c9ec5f6db
144b0d608e708af>.
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poverty of employed people (from material livingnditions’ dimension), un-
employment rate (from productive or main activityndnsion), and ICT specia-
lists in the labor force (from education dimensiofihe matrix of correlations
computed for indicators included in a given quatifyife dimension is presented
in Tables 2 — 7 (see the Appendix).

3. EU Countries’ Clustering for Each Quality of Li ~ fe Dimension

The empirical analysis has been run for the ye@B2ihd then repeated for
2009, 2014 and 201%. has been chosen the years marking the begirafitige
financial crisis and the most recent time framesa®o compare the composition
of groups during both distressed and sound pedndddentify stable relationships
between EU countries in terms aufiality of life dynamicsThe results of cluster
analysis, represented by the classification tredemdrogram obtained for each
quality of life dimension have been summarized disdussed in the following.
The visual representation of the dendrograms caol@& in the appendix (Fig-
ures 1 to 26). The clustering solution obtainedalygregating material living
conditions indicators shows the presence of somsigbent common patterns
across several EU countries, as they have alwags pesitioned in the same
cluster, in each year considered. Figure 27 inappgendix illustrates the map of
those countries witnessing stable resembling jpatehuring a four-year timeframe.

The clusters composed by: (i) Portugal, RomankilgiBm, Italy, Cyprus,
Slovenia, Lithuania and (ii) Bulgaria, Estonia, Viat Croatia reveal the pres-
ence of acute problems as regards the distribugfoimcome between people
with the highest income and those with the lowesbine, as well as for the
disposable income for elderly which lies below #teisk-of-poverty threshold.
However, they position slightly better in termsnoéterial living indicators than
the remaining countries. For instance, inhabitéamt&ermany are suffering the
most from noise (25.8% of population in 2015), elggollowed by those living
in Malta and Netherlands. The lowest noise exposuwatnessed by inhabitants
from Croatia with only 8.4% of the entire populatidollowed closely by Bul-
garia and Estonia. In terms of housing deprivatete indicator (dark dwelling
lacking indoor shower/bath/toilet), Slovakia andl&hd exhibit the highest per-
centage of deprived population (over 91% for 20&&ryend data), Czech Re-
public being ranked the third. At the opposite @nia, with the smallest dep-
rivation rate among all EU countries, of only 61.286om the standpoint of the
number of items lacked by materially-deprived pagioh, the situation is more
balanced across EU countries as the indicator safrgen 3.3 to 4.5 lacking
items per household. Bulgaria and Romania are theanuntries whose material
deprivation depth exceeds 4 items.
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In terms of productive or main activity indicatpresembling patterns are
present during all the four years considered foo@6of 28 EU countries (see
Figure 28 in the appendix).

By analyzing the initial data for those countnieerged into the same group,
we can notice the following main group-feature¥:Greece shows the highest
level of long term unemployment rate (of 18.2%, Iwadove the average of
4.75% computed for all the 28 EU countries) andhighest number of hours
worked per week of full-time employment (44.5 hQu(g) Lithuania, Romania,
Malta, UK, Bulgaria, Latvia and Estonia do not famvere problems with the
long-term insertion on the labor market, the prigv@imanner for hiring people
being based on a work contract with unlimited dorst (iii) labor market in
Germany, Sweden, Italy, Netherlands, France, Groabtland, Slovenia, Portugal,
and Spain is mostly characterized by temporary, jpeasonal employment, greater
fluctuation of employees as they are not hired thasefull-time work contracts.
In fact, Spain, Poland and Portugal are witnessiadnighest percentage of employ-
ees with a contract on limited duration (around H446 the opposite is Romania
with only 3% of employees hired by means of a keditluration contract.

As regards health indicators, it can be noticed the clustering solution has
identified persistent resemblance between sevarahtdes, both in times of
financial crisis and in periods of recovery (seguFe 29).

The analysis of intrinsic features specific toteatuster reveals that Malta,
Sweden, Cyprus, Netherlands, and Ireland depidtitiieest levels for the healthy
life years at birth (80 — 91.6 years), one of tighbst levels of life expectancy
(81 — 82 years), slightly above average valuepéaple having a long-standing
illness or health problem, the highest levels dffserceived health (very good
and good) and below average levels for self-repoutemet needs for medical
examination. Hence, the inhabitants of these cmmulepict the highest pro-
spects for a long, healthy life, and have a goadguion regarding their health
status although they have some chronically dise#@gesther large cluster com-
prises Belgium, Bulgaria, Denmark, Greece, Spaaty,| Luxembourg, and Ro-
mania. These countries are experiencing too highldeof life expectancy and
healthy life years at birth (around 80 years), lihwest percentage of people
claiming long-standing illnesses (20 — 22% of pafioh) and a good, above-
average self-perceived health. To sum up, aparesseculiarities in terms of
chronically, long-standing illness or health problevitnessed by their inhabit-
ants, 13 out of 28 EU countries exhibit longevitggpects.

The cluster composed by Estonia, Latvia and Patteghibits the poorest
performance in terms of all health indicators cdesd. More specifically, the
prospects for life expectancy and healthy life geme the worst in the sample;
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only 50% of population self-assesses its healttustas being very good or
good, while the percentage of people claiming lstapding illnesses or unmet
needs for medical examination is the highest.

In terms of education indicators (Figure 30), thié four years considered
revealed persistent common patterns across sewbraountries (26 out of 28
countries).

The cluster composed by three northern countrésland, Sweden, and
Denmark) exhibits high levels for the share of pedmwlding tertiary education
degrees in total population (30 — 35%), the higpesticipation rate of employed
persons in education and training (27 — 32%) adovbaverage levels of early
leavers from education and training. It seems ithfabitants in these countries
are the most concerned on their educational baakgrand lifelong learning.

The highest level of tertiary educational attaintn@2 to 37%) is recorded in
Belgium, Cyprus, Ireland, Lithuania and Spain, @lifjh these countries are
recording a below-average participation rate incation and training in the last
4 weeks. Other countries recording an above-avdeagé for the tertiary educa-
tional attainment, a large above-average partigpah education and training
programs and a moderate percent of early leavens éducation are represented
by: Austria, Estonia, France, Luxembourg, NethattrSlovenia and UK. The
remaining 13 EU countries hold a below-averageatgrieducational attainment
for their population, Romania and Italy exhibititige worst performance, with
only 15% of their inhabitants having graduatedraziey education program.

According to economic and physical safety indicatthe resembling coun-
tries in 2008, 2009, 2014 and 2015 are depictddgare 31.

The clustering solution reveals the following grdeatures: the cluster com-
prising Denmark, Finland, Malta, Luxembourg, Netheds, Belgium, Austria,
and Sweden exhibit the smallest values of peope’sars (mortgage or rent,
utility bills or hire purchase), the smallest pagplexposure to the inability to
face unexpected financial expenses (a range betléen28%) and around aver-
age frequency of crime, violence or vandalism & &hhea. The cluster compris-
ing Bulgaria, Greece, Latvia, Hungary, Ireland, Rom, Croatia, and Cyprus
gathers countries depicting the highest valuesntuabitants’ arrears and inabil-
ity to face unexpected financial expenses, and dnisedues for the frequency of
crime, violence or vandalism in the area (Bulgdridds the highest share, of
26.3%). By looking at 2015 country-level data, thefest country from the
standpoint of low incidence of crime, violence andalism in the area is Croatia
with 2.9%, followed by Lithuania with 4.6%. In tesrof economic safety, Sweden
is best placed regarding the percentage of totalilation unable to face unex-
pected financial expenses (only 16%) while the psatecorded by Hungary
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with over 72% of population being at risk. The ¢dusg obtained for the gov-
ernance and basic rights indicators outlined thesgmce of common patterns
among countries indicated in Figure 32.

The first cluster gathering Malta, Belgium, Luxemabg, Romania, Poland,
Italy and Slovenia records the lowest values ofgdeder pay-gap, with a mini-
mum of 2.9% in Slovenia. These countries exhiblieaeficial case from the
viewpoint of lower discrimination between wagesdoto men and women. At
the opposite are Finland, UK, Germany, SlovakieedbzRepublic, Estonia and
Austria which show the highest differences (18 %2®etween the wages paid
to men and those paid to women, and consequently merged into the same
cluster. All remaining countries record moderateele of the gender pay-gap, of
around 15 percent.

The countries depicting similar features of thetural and living environ-
ment indicators during all the four years consideaee illustrated in Figure 33.

The clustering solution reveals the following imsic features: Cyprus, Aus-
tria, Spain, Denmark, UK, Ireland, Croatia, PolaBthvakia, Finland, Sweden,
and Estonia depict the smallest levels of pollytgnme or other environmental
problems, small levels for the noise from neighlbmrfrom the street and above
average values for the average number of roompgyepn. Thus, inhabitants in
these countries are experiencing comfortable lie@ngironments, with low ex-
posure to pollution or noise. At the opposite aeriany and Malta with the
highest levels of pollution (23 — 32%) and noisé.§2—- 25.8%) from the entire
sample of EU countries. Other countries affectedayw pollution and other envi-
ronmental problems (14.8 — 17.9% of population)Butgaria, Czech Republic,
Latvia, Lithuania, Hungary, and Slovenia.

To sum up the results of all cluster analyses sanmed above, the greatest
heterogeneity between EU countries’ features hasm ldentified in terms of
natural and living environment indicators (only d&untries depict similar fea-
tures consistently during the entire time periodsidered) and material living
conditions’ indicators (only 16 countries out of)28he remaining ones change
their features one year from another and positmmtselves in various group
compositions, without a stable pattern. The gredtesiogeneity and synchroni-
zation of national features has been noticed fergibvernance and basic rights
indicators (25 out of 28 countries), for productoremain activity indicators (25
out of 28) and for education indicators (26 ou8fcountries).

The comparison of results obtained within thistisecwith the findings of
other similar papers show a common denominator,ehathe frequent use of
statistical clustering for the purpose of qualifylife analyses. Nevertheless,
there are differences in terms of the sample obpesn countries considered
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and, more important, in the list of indicators usadoroxy for the quality of life
status. To the best of our knowledge our studiiesfirst one relying exclusively
on the quality of life indicators developed by tBeropean Commission. Thus,
our research premises are different from previesearch and this is the main
reason direct comparison of results is not possible

For instance, Zmuk (2015) employed seven qualitife indicators, repre-
sented by purchasing power index, consumer pribexirhealth care index, safety
index, property price to income ratio, traffic conme time index and pollution
index to uncover the presence of any differencdsuropean countries’ quality
of life levels. By using the hierarchical clusteadysis he found that, on average,
old EU countries (Austria, Belgium, Denmark, Firdafrance, Germany, Ireland,
Italy, Netherlands, Norway, Sweden, SwitzerlanditéthKingdom) record higher
guality of live level than the new European Unioamiber states. Old EU mem-
bers achieved the best performance in terms of doality of life indicators,
namely: purchasing power index, health care inge®perty price to income
ratio, and pollution index. The new EU membersesgented by Bulgaria, Croatia,
Czech Republic, Estonia, Greece, Hungary, Latvihulania, Poland, Portugal,
Slovakia, Slovenia, and Spain depicted the besiddor safety index and traffic
commute time index. Overall, they exhibit a medigmality of life level.

Krupka et al. (2013) have investigated the quadityife for a sample of 17
European Monetary Union member states. By relyingcluster analysis they
have classified countries into 3 clusters, exhgithigh, average and low stand-
ards of living. Other papers are focusing on a teeoaange of indicators, apart
guality of life ones. It is the case of Grein, $ethd Tatum (2010) which apply
the clustering method for 39 developing and dewedopountries. The analysis is
repeated for the years 1995, 2000 and 2005 toifigehisters’ change over time.
The list of variables comprises economic, techrioldgcultural, demographic and
quality of life variables (human development indestruption perceptions index).

The overall conclusion is that, in recent yeahs, ¢lassification of countries
into meaningful, homogenous groups from the stamdpef quality of life de-
velopments has attracted the interest of acadétaaever, there is not conver-
gence in terms of the most appropriate range dt#@tadrs to act as proxy for
assessing a country’s quality of life.

4. Configuration of a Quality of Life Rating Syste m

The purpose of this second research direction idevelop a rating system
in order to serve as a barometer for the qualityf@idynamics and provide reli-
able rankings of EU countries. The rating systemsaio act as a uniform and
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comprehensive metric for the assessment of thetyadllife status in each EU

country, based on the 7 dimensions developed amdhtgied by EC. Each

dimension is evaluated by means of several noreladed indicators (illustrated
in Table 1), the final result being the computatifra composite rating for each
EU country.

The steps followed for the configuration of theanrating system-type moni-
toring tool are:

« establishing notation scales for each indicatot tledines a given dimen-
sion. We applied the best practice, by relying atale with 5 levels or ratings,
of which rating 1 is the best, while 5 is the lowv@he scales’ boundaries have
been mainly determined by relying on historical maxm and minimum values
recorded by a given indicator across all the EU bmnstates in the last 10
years. A similar approach has been used by EC (301%) for setting the scale
of a social progress index. The methodological moemtions the reliance on
“maximum and minimum values across a time seriédlien official guidance
was available, we relied also on benchmarks prapbgeeuropean Commission
or OECD. The boundaries for inner intervals areatedn equal distance one
from another. Table 8 (see the Appendix) presdrgsbbundaries set for each
indicator and explain the reasoning underlying edwutice.

- framing the values recorded by an indicator in &i@aar year within
a range of variation (defined at the previous ste@) assigning the correspond-
ing individual rating;

« computing the un-weighted arithmetic mean of thdividual ratings ob-
tained for each indicator included in a qualitylitd dimension, in order to find
out the rating assigned to a specific dimension;

- repeating the steps above for each of the remagualy of life dimensions;

« computing the composite rating, that provides aerall assessment of the
guality of life status in a given country. It islealated distinctly, for each of the
five years considered, as an un-weighted arithnmeéan of the ratings belong-
ing to each of the seven quality of life dimensi¢sse Tables 9 to 13 in the Ap-
pendix). The choice for the arithmetic mean in catmg both individual and
composite rating has its roots both in the origiaging methodology employed
by banking supervisory authorities and in the ecginditerature. Rijpma et al.
(2017) argues that the use of arithmetic mean eseattransparent index and is
advisable in cases when the researcher doesn’'ttov@mphasize extreme values
of initial variables as being more important. Agarls the weighting scheme
used, we opted for the un-weighted indicators duhe lack of consensus exist-
ing in economic literature related to the most appate weighting scheme.
As Decancq, van Ootegem and Verhofstadt (2011)eai@fter comparing various
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weighting methods their findings broadly fluctuatepending on the scheme
that was chosen. Moreover, there is no need fonidgfa weighting system and
assigning different weights for the various quatifylife dimensions and indica-
tors, each of them are equally important.

By applying the above mentioned steps we haveirdatafirst, the ratings
belonging to each of the seven dimensions whiahwaltl the further computa-
tion of the aggregate quality of life rating. Thgsocedure has been employed
distinctly for the years 2010 until 2014. As somditcators weren't available for
the year 2015 and onwards, we couldn’t includepbisod in the analysis.

The highest individual rating of 1 has been mosthyained by the second
dimension, represented by productive or main dgtindicators. Specifically, in
2010 there were 15 countries out of 26 which olehian individual rating of
1 for a certain dimension, in 2011 were 14 coustrile 2012 it has been reached
a peak of 17 countries while in 2013 and 2014 dr8ycountries obtained the
highest rating. At the opposite, the lowest ratioigh has been obtained by Bul-
garia in 2010, 2011, 2012 and 2013 for the econ@motrrity and physical safe-
ty indicators (the fifth dimension) while Estonibtained it only in 2012, for the
gender pay gap indicator (the sixth dimension20d4 no country exhibited an
individual rating of 5.

Table 14 below synthesizes the final outcome aof analysis, namely the
composite ratings computed for each of the fiveryemnsidered, in order to
rank European countries according to the overallityuof life status.

Most countries depict stable composite ratingghapast 5 years (20 out of
26 countries). The countries recording yearly flations in their composite
ratings are Czech Republic, France, Lithuania, &)dbland, and Slovakia. The
prevailing composite rating in 2014 and 2011 waBn253.85% of cases), in
2013 the spread of ratings was equal, while in 2&id 2012 the predominant
rating was 3 (in 53.85% of cases). Consequentged@n the five-year analysis,
the European countries can be ranked in three @adsg a) countries with per-
sistent medium-high rating, such as Austria, BefgiDenmark, Finland, Lux-
embourg, Netherlands, Slovenia, Sweden, UK; b) c@mswith persistent me-
dium rating, represented by Bulgaria, Croatia, @gpEstonia, Italy, Germany,
Hungary, Latvia, Portugal, Romania, Spain; and a)ntries depicting mixed
evolutions, from medium to medium-high ratings.

It can be noticed that northern and some centuabjie countries witness, on
average, better quality of life conditions thanithpeers, while the medium rat-
ing is widely spread across western, eastern amitheian Europe.

When discriminating between old and new EU menstaties, an interesting
finding appears which is also compatible with the of Zmuk (2015). Although
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the author emphasized a different methodology, feovered that, on average,
old EU countries show higher quality of live leveél&an the new EU member
states. By looking at the composite ratings overfthe-year period (Table 14)
one can notice that countries recording a staltiegraf 2 belong to the old EU
members (Austria, Belgium, Denmark, Finland, Ndtdras, Sweden, United
Kingdom), while those recording a stable rating3adr mixed ratings one year
from another belong mostly to the category of néwrembers.

Table 14
Comparison of Composite Ratings over Time

Quiality of life composite rating
2010 2011 2012 2013 2014

Country

N

Belgium
Bulgaria
Czech Republic
Denmark
Germany
Estonia
Spain
France
Croatia

Italy

Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
United Kingdom

NNNWNWWNNNNWONWWWWWWWWWNDNWN
NNNWNWWNNNNWNNWWWWNWWWNNW

NNNONWWWNNNWNNOWWWWWWWWNNWN
NNNONWWNNNWWNNWWWWNWWWNNWDN
NNNNNWWNNNNWONNOWWWWNWWWNWWN

Source Authors.

Conclusion

The fundamental goal at the origin of the develeptrand public launch of
each quality of life index found in economic litenee and practice resides in
policymakers’ growing interest and concern in teohglentifying new, reliable
criteria for performing a more complete assessroéatcountry’s development,
in addition to existing macro-economic indicatssdgh as GDP).
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The novelty of our research resides in relyingtlom new quality of life di-
mensions proposed by the European Commission,dier o0 adequately assess
the status and trends of well-being in Europearobmiountries. Starting from
these dimensions, we performed first an in-depgiceatory analysis to account
for countries’ natural clustering with resemblingeps and trends recorded over
the last decade. By running the cluster analysi®ézh of the seven quality of
life dimensions, we found that most countries pneese their similarity and syn-
chronization of national features (being permareinttiuded in the same group,
irrespective of the year considered) in case ofginernance and basic rights
indicators (sixth dimension), of the productivenamain activity indicators (second
dimension) and of education indicators (fourth disien). On the contrary, the
highest dissimilarity between countries is presenthe natural and living envi-
ronment indicators (seventh dimension) and matdixizlg conditions’ indica-
tors (first dimension).

The heterogeneity between countries appears tmdse pronounced when
assessing the clustering solutions across allétiensquality of life dimensions.
More specifically, a group of countries identifiad resembling within one par-
ticular dimension doesn’'t maintain the resemblafezures for all of the re-
maining six dimensions. We uncovered that CzechuRl&pand Slovakia exhib-
it common features for five out of seven qualitylitd dimensions, namely for
material living conditions, productive activity employment issues, education,
economic and physical safety, and governance asid lights. These two coun-
tries seem to be the highest synchronized amongelEU countries considered
and over a four year timeframe.

Belgium and Luxembourg have been always includethé same group for
4 out of seven dimensions, such as health, econandcphysical safety, gov-
ernance and basic rights, and natural and livingrenment. Lithuania and
Hungary exhibit too increased similarity from thewpoint of three out of seven
dimensions: health, governance and basic rights hatural and living environ-
ment. Finland and Sweden are resembling in ternmsadérial living conditions,
education and natural and living environment, wiBkermany and France show
increased resemblance in terms of productive &gtikiealth and economic and
physical safety.

Secondly, we elaborated on the motivation and awstlogical approach of
a novel tool meant to comprehensively assess desnhtuality of life. We de-
veloped a rating system in order to aggregateedésh country in the sample, all
the quality of life dimensions into a single metgalled composite rating, which
allowed the ranking of countries. The result israader, comprehensive frame-
work of the aggregate status of well-being featurgdh country. The findings
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show a relative balanced position between counbiidding a composite rating

of 2 and those with a composite rating of 3, ad a&lthe persistence of a con-
stant, stable level of the rating during the fiveass considered for most EU
countries (almost 77%). Another interesting conclusarouse when disentan-
gling between old and new EU member states: old lmeerstates recorded better
composite ratings (a rating of 2) than newer mesber

Being the first empirical analysis of this kinddahaving practical implica-
tions, we are convinced that it will serve as stgrpoint for further researchers
and public institutions and authorities, in ordgimonitor and extract aggregate,
meaningful information regarding an EU country’'svelepment in terms of
quality of life and perform comparative researchhbacross time periods and
countries. For instance, decision makers could taoehanges in cluster mem-
bership over time to uncover whether their couiag followed a similar path
with the ones exhibiting the same economic devetoyirfeatures.

The main research limitations in conducting thedgtwere related to the
availability of updated information on the quality life indicators. The time
series’ most recent reporting year was 2015, wioilehe leisure and social in-
teractions dimension reporting data is availablin Wirge time breaks making it
impossible to include this eight dimension into sturdy.

Further research directions should attempt to ventbese limitations. When
the data for the last recent years will be avadlatite analytical framework de-
veloped within this paper could be performed agaiarder to observe the new
developments and patterns of the quality of lifeoas EU countries. Moreover,
the quality of life barometer represented by théngasystem proposed in the
paper can be used by academics or national auésotdt regularly compute and
monitor the composite rating, in order to assessicyg-specific quality of life
achievements. The rating system framework is flexibeing easily to adapt it
by including new dimensions and indicators.
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