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Measuring the quality of life in
European Union

The case of Turkey as a candidate
country

Baris K. Yoruk and Osman Zaim
Department of Economics, Bilkent University, Ankara, Turkey
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Abstract This paper is aimed at measuring and comparing the quality of life in European Union
(EU) and Turkey as an important candidate country on the process of integrating with the EU.
Rather than using per capita income as a classical measure, this study uses social indicators of
development as a measure of well-being. Instead of using human development index (HDI) – an
index commonly referred as “deprivation index” – we adopt the indices that are developed in
Zaim, Fare and Grosskopf. The “achievement index” measures the success of a country in the
provision of standard of life. On the other hand “improvement index” is used to measure the
improvement of the country over time in terms of its life quality. The stated results suggest that
Turkey should improve its quality of life on the way of integrating with the EU.

Introduction
The history of the EU begins in 1950s. The union, which was originally
established by six countries, now with 15 members, is on the way to being the
economical and political center of the world. As a result of the integration
policy of the union with the other countries of Europe, many countries
including Turkey, Hungary, Bulgaria, Cyprus, Malta, Estonia, Poland,
Slovenia, Latvia, Bulgaria and Czech Republic formally applied to join the
European Community. Among the candidate countries, although Turkey has
applied earlier (1987), she is still considered as the weakest candidate. Despite
the fact that arguments mostly focus on the political and economical
qualifications of Turkey, it should also be noted that Turkey lags behind the
member countries in terms of its quality of life. Motivated by this fact, this
study measures the well-being in both EU countries and Turkey and aims to
provide a well-established methodology for the other candidate countries in
measuring their quality of life in their integration process to union.

Table I, provides a comparison of EU and Turkey in terms of their economic
and social indicators as an average of eight years from 1990 to 1997 included.
The table clearly shows that Turkey lags behind EU in terms of seven social
indicators (see “mean” row in Table I). It is known that there exists a positive
correlation between the performance in social indicators and the performance
in economic figures. This is particularly evident in Turkey’s case with low
performance in social indicators and correspondingly low labour productivity
as measured by GNP per worker. It is clear that Turkey cannot transform its
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labour force to economic performance and human well-being. When we
compare Turkey with the countries in the EU, which has comparable GNP
levels such as Greece, Denmark, Finland and Spain, we observe that these
countries shows a better performance in social indicators. Although Table I
gives us a general idea about the well-being of our sample countries, the formal
approach is to use indices as measurement tools.

United Nations Development Programme (UNDP) currently uses the Human
Development Index (HDI) – also referred to as the “deprivation index”
(Mazumdar, 1999) in measuring the quality of life in different countries. These
indices suggest that the European Union countries are high achievers in terms
of their social indicators. On the other hand Turkey is not able to transform its
capital stock and labour force into human well-being, which is clearly a
problem in its integration process with the Union.

Although UNDP uses HDI as a measure of well-being, it is known that these
indices lack some desirable axiomatic properties as laid out by the literature on
index numbers theory. Most important of all, HDI is designed to measure the
performance of a country at a point in time and fail to measure the performance
comparisons across time (Ivanova et al., 1999; Anand and Ravallion, 1993;
McGillivray, 1991).

Motivated by this fact, this study uses alternative indices to HDI with
desirable axiomatic properties that alleviate the problems associated with the
over time comparisons (Zaim et al., 2001). The methodology used to translate
social indicators of development (e.g. literature rate, infant survival rate, etc.) to
indices is known as microeconomic approach to index numbers theory and
relies on the assumptions of maximizing behaviour. Our so called “achievement
index” measures the performance of a particular country with respect to other
countries in terms of the provision of social goods while the “improvement
index” shows the improvement of our sample countries over time. All defined
measures depend on the computation of distance functions, which are shown to
be complete characterizations of production technology (Färe and Primont,
1995).

This paper is organized as follows. The following section constructs the
model and introduces the methodology used in this study. The next section is
reserved for the application and comparison of Turkey and EU countries and in
the final section we conclude.

Methodology
In measuring the achievement of a particular country with respect to other
countries in the provision of social goods and the improvement she shows over
time, we adopt the indices that are developed in Zaim et al. (2001). More
specifically while measuring the achievement of country i with respect to
another country j the index used is a quantity index of social goods
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Qsðx
0; y0; s i; s jÞ ¼

Dsðx
0; s i; y0Þ

Dsðx0; s j; y0Þ
;

defined over two sub-vector distance functions. Here, the distance function in
the numerator shows the success of country i (which uses the same amount of
inputs (x 0), and produces the same amount of private goods (y 0) as country j) in
expanding its social goods vector (s i) with respect to a technology common to
both. With the distance function in the denominator defined similarly for
country j, this index compares social goods s i and s j given a vector of inputs x 0

and a vector of private goods y 0 common to both countries. This quantity
index, which is essentially a Malmquist quantity index (see Färe and Primont,
1995) satisfies a number of desirable properties such as homogeneity,
time-reversal transitivity and dimensionality due to Fisher (1922).

Since our measures rely on computation of distance functions, this calls for a
more formal definition of a distance function. For country k, which is endowed
with resource vector xk and producing private goods yk and social goods sk, a
sub-vector distance function is defined by

Dk
sðx

k; yk; skÞ ¼ inf{uk : ðxk; yk; sk=ukÞ2PðxÞ}:

This function expands the social goods vector (i.e uk#1), so that the expanded
social goods vector, the input vector and the private goods vector falls on the
frontier (defined as output set P(x)), which is common for all the countries. In
other words this distance function measures the success of a country in
expanding its social goods with respect to a frontier common to all countries.
Since the common frontier technology P(x) is not observed it has to be
constructed over the observations on inputs and outputs of K countries, i.e.
{{xk; yk; skÞ : k ¼ 1; . . .K}. For this purpose we formulate an activity analysis
or DEA problem.

To describe the output set, suppose we observe a sample of K countries each
of which use inputs x ¼ ðx1; . . .; xN Þ [ Rþ

N, to produce a vector of private
goods y ¼ ðy1; . . .; yM Þ [ RM

þ and a vector of social goods
s ¼ ðs1; . . .; sJ Þ [ RJ

þ. For a particular country k, the technology can be
described as all feasible vectors (x,y,s) i.e. Tk ¼ ðxK ; yk; skÞ : xk can produce (yk,
sk)}. We further assume that knowledge is freely transferable between
countries i.e. Tk ¼ T for k ¼ 1; . . .;K. The technology T may be modeled by
output sets PðxÞ; x [ RN

þ each consisting of all vectors (y,s) that can be
produced by the input vector.
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The DEA or piecewise linear output set (see Färe et al., 1994), is:

PðxÞ ¼ ðy; sÞ :
XK

k¼1

zkykm $ ym;m ¼ 1; . . .;M ;

XK

k¼1

zkski $ si; i ¼ 1; . . .; I ;

XK

k¼1

zkxkn # xn; n ¼ 1; . . .;N ;

zk $ 0 k ¼ 1; . . .;K};

where zk are the intensity variables, which serve to form the technology from
convex combinations of the data.

While measuring the improvement, we will evaluate the success of a
particular country in expanding its social goods from year t to year t þ 1
measured with respect to a common (world) benchmark technology constructed
for the period t. Our improvement index:

IMP t;tþ1 ¼
Dk;t
s ðxk;t; yk;t; sk;tþ1Þ

Dk;t
s ðxk;t; yk;t; sk;tÞ

is the ratio of two distance functions where:

Dk;t
s ðxk;t; yk;t; sk;tþ1Þ ¼ inf{uk;tþ1 : ðxk;t; yk;t; sk;tþ1=uk;tþ1Þ2P tðxtÞ}

and

Dk;t
s ðxk;t; yk;t; sk

0;tÞ ¼ inf{uk;t : ðxk;t; yk;t; sk;t=uk;tÞ2P tðxtÞ}:

The first distance function shows the success of an observation, say k, in
expanding its social goods in year t þ 1 (with respect to a common frontier
which represent the technology at t) while using the same level of inputs and
producing the same level of private goods as in year t (i.e. xk,t and yk,t).
Similarly, the second distance function measures the success of the same
observation in expanding its social goods in period t with respect to a common
frontier representing the technology at t. Note that, since the distances are
measured with respect to the same benchmark (while holding resources and
private goods at their year t levels), the ratio provides the improvement in
social good provision for observation k.
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Application and comparison
There are various views regarding the selection of the indicators as the
measure of quality of life and human development. Human development report
(HDR) defines the criteria for this selection process by declaring that:

. . .the three essential measures are for people to lead a long and healthy life, to acquire
knowledge and to have access to resources needed.

In line with this argument this study used seven social indicators as well as
gross national product as a proxy for private goods. The seven social indicators
are infant survival rate, life expectancy at birth, health expenditures and
hospital beds per thousand people as a measure of healthy life, primary and
secondary school enrolment and literacy rate as a measure of access to
knowledge.

The resource constraint is represented by two aggregate inputs, capital
stock and labour force. The data used to compute the achievement and
improvement indices of European Union and Turkey is taken from world
development indicators (World Bank, 2000) and capital stock is estimated with
base year 1995 in line with the methodology used in a recent paper (Nehru and
Dhareshwar, 1993).

In constructing our achievement index, Denmark is assigned as our
reference country. Then we are assuming that l ¼ 0 which refers to the
associated quantities for Denmark. We let k ¼ 1; . . .;K index the countries in
our sample. Thus for a particular year, for each country k0 ¼ 1; . . .;K we
compute the following problem:

ðDyðx
o; sk

‘

; y0ÞÞ�1 ¼ maxu

st

XK

k¼1

zks
k
j $ usk

‘

j j ¼ 1; . . .:; J

XK

k¼1

zky
k
m $ y0mm ¼ 1; . . .:;M

XK

k¼1

zkx
k
n # x0nn ¼ 1; . . .:;N

zk $ 0k ¼ 1; . . .;K

which is the numerator for Qs(x
0,y 0,si,sj). The denominator is computed by

replacing s k
0

on the right hand side of the social goods constraint with the
observed social goods for Denmark, i.e. s 0. This problem constructs the best
practice frontier by using the data, and computes the scaling factor on social
goods required for each observation to attain the best practice. This scaling
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factor is an aggregate performance measure where weights (z0s) are determined
optimally using observations on inputs, social goods and private goods over
the countries for a particular year which is also the property that alleviates the
problems regarding the “aggregate deprivation index”.

In Table II we present the achievement index of our sample countries
between 1990 and 1997, which is constructed by using the methodology above.
It should be indicated that, figures greater than 1 (and less than 1) represent a
better achievement (and an inferior achievement) with respect to Denmark
(respectively). On the other hand, since our index is transitive it allows for
bilateral comparisons among all country pairs. By using this fact, for each year,
we normalized all the indices by the value of the best performer by assigning a
value of 100 for the best achiever so as to provide an easier exposition. These
are provided in Table III. Obviously the rankings of the countries in Tables II
and III are the same. Both tables show that, although ranking of countries differ
considerably from one year to another; Turkey and Luxembourg are the worst
performers and Belgium, The Netherlands and Sweden are the top three
achievers on average.

To provide a comparison with the alternative, in Table IV we also report the
scores obtained from the conventional “aggregate deprivation index”
(Mazumdar, 1999; Ivanova et al., 1999) that is used to construct HDI. This
index is defined as:

Aij ¼
Xij � Ximin

Ximax � Ximin

where Xij is the value of i
0th indicator for the J0th country, Ximin and Ximax are

the minimum and maximum values for the particular indicator respectively
and the aggregate achievement index for the j0th country at a particular time is
defined as:

Aj ¼ ð1=nÞ
Xn

i¼1
Aij:

For a particular year a comparison of quantity index, with aggregate
deprivation index, reveals that variation in the aggregate deprivation index is
larger. This is theoretically expected since the quantity index is homogenous of
degree one in social goods and the aggregate deprivation index has a larger
range. On the other hand, although by construction the aggregate deprivation
index and quantity index used are different from each other, for the given
years, they are approximately in agreement in ranking Belgium, The
Netherlands, the UK and Sweden among the top while Luxembourg, Turkey,
Greece and Portugal among the worst. The general picture states that Turkey
clearly lags behind EU countries in terms of general socio-economic figures
indicated.
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To expose a definite comparison, in Table V, we provide the Spearman rank
correlations between the aggregate deprivation index and our achievement
index. Owing to the difference in methodology used – our index accounts for
the resource use and the provision of private goods, the aggregate deprivation
index does not – the correlation between two indices is quite low in given
years. Highest correlation observed is in 1993 (0.587). Another difference worth
noting is that, while achievement index produce quite different rankings of
countries in subsequent time periods (as evidenced by low Spearman
correlations) aggregate deprivation index produces more or less the same
ranking.

In Figures 1 and 2, we report the cluster analysis for our sample countries. In
Figure 1, economic variables are used for analysis and social indicators are
excluded. It can be seen that France, Italy, the UK and Germany are grouped
together while remaining countries form another group. The analysis shows
that Turkey can be grouped with EU in terms of its economic indicators. On the
other hand, Figure 2 shows the cluster analysis for the sample countries in
terms of their achievement in seven different years for seven social indicators
and GNP figures. In this analysis we observe small groups. Luxembourg and
Turkey are grouped together as expected. Cluster analysis shows that Turkey
is grouped with the best achievers such as France, Germany, the UK, Belgium
and The Netherlands only at the final stage.

As a final analysis, to compute the improvement index used in this study, for
the numerator of IMP t;tþ1, for each k

0

, we solve the following linear
programming problem:

Country 1990 1991 1992 1993 1994 1995 1996 1997 Average Rank

Austria 0.6005 0.6847 0.6641 0.6593 0.6454 0.6394 0.6335 0.6406 0.6459 7
Belgium 0.6051 0.6527 0.6935 0.6917 0.6852 0.6832 0.6805 0.6772 0.6711 5
Denmark 0.5975 0.6050 0.5788 0.5898 0.5850 0.5868 0.5896 0.5929 0.5907 12
Finland 0.6038 0.7127 0.6735 0.6507 0.6358 0.6244 0.6238 0.6166 0.6427 8
France 0.7141 0.7873 0.7611 0.7683 0.7611 0.7608 0.7524 0.7490 0.7568 2
Germany 0.7272 0.7992 0.7930 0.7836 0.7793 0.7876 0.7950 0.7813 0.7808 1
Greece 0.4941 0.4990 0.4724 0.4688 0.4675 0.4616 0.4667 0.4669 0.4746 16
Ireland 0.5300 0.5341 0.5491 0.5393 0.5330 0.5310 0.5290 0.5288 0.5343 14
Italy 0.6168 0.6609 0.6453 0.6348 0.6172 0.6094 0.6108 0.6055 0.6251 10
Luxembourg 0.5016 0.6021 0.6193 0.6574 0.5992 0.5969 0.5955 0.5969 0.5961 11
The Netherlands 0.6582 0.7424 0.7192 0.7777 0.7662 0.7589 0.7487 0.7455 0.7396 3
Portugal 0.4670 0.4993 0.5068 0.5166 0.5226 0.5251 0.5216 0.5306 0.5112 15
Spain 0.5950 0.5947 0.5821 0.5790 0.5727 0.5769 0.5803 0.5759 0.5821 13
Sweden 0.6087 0.7109 0.6912 0.6859 0.6794 0.6830 0.6847 0.6784 0.6778 4
UK 0.5920 0.6152 0.6931 0.6855 0.6853 0.6833 0.6760 0.6760 0.6633 6
Mean 0.5941 0.6467 0.6428 0.6459 0.6357 0.6339 0.6325 0.6308 0.6328 9
Turkey 0.1644 0.0256 0.0310 0.0356 0.0412 0.0555 0.0623 0.0609 0.0596 17

Table IV.
Deprivation index
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quality of life
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Figure 1.
Cluster analysis
excluding social

indicators

Figure 2.
Cluster analysis,

achievement index
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In Table VI, we provide the improvement indices for the sub-periods as well
as for the entire period from 1990 to 1997, which we construct by using the
methodology above. Note that the improvement between 1990 and 1997 is
computed by the sequential multiplication of the improvements in each year
period. An analysis of the figures in Table VI shows that, although
improvement index varies both between the countries and also from one
sub-period to another one, the most significant improvement has been during
1991-1992 period. Evaluated with respect to the entire time span between 1990
and 1997, we observe that all countries improved in terms of the quality of life.
The significant fact is that Turkey is the best improver while Luxembourg is
the second for the entire time span. This is expected since these countries are
among the worst in achievement index and are trying to catch up with EU.

Conclusion
In this study we report the achievement indices of Turkey and the EU, which is
used to measure the well-beings of individuals in different countries and
geographic locations. We also use an improvement index, which alleviates the
problems associated with overtime comparisons of “aggregate deprivation
index”. Cluster analysis is applied to observe the similar country bundles.

The “achievement index” measures the success of a country in the provision
of standard of life. On the other hand “improvement index” is used to measure
the improvement of the country over time in terms of its life quality.

In our analysis we found that Turkey lags behind the EU in given
achievement index, that is used as a measure of well-being. On the other hand
the results of improvement index show that Turkey improves its quality of life
by considerable amount during a given time span. The general picture states
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07
35

3
U
K

1.
03
27

1.
43
68

1.
02
44

1.
02
45

0.
99
63

0.
96
92

0.
99
77

1.
50
02

1.
06
88

4
G
eo
m
et
ri
c
M
ea
n

1.
02
29

1.
08
99

1.
04
42

1.
02
19

1.
01
74

1.
01
25

1.
01
20

1.
24
01

1.
03
15

8
T
u
rk
ey

1.
14
29

1.
14
54

1.
06
54

1.
05
43

1.
03
80

1.
20
88

1.
14
24

2.
10
77

1.
11
39

1

Table VI.
Improvement index

Measuring the
quality of life
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that although Turkey has high economic potential, it is not able to transform
this to human well-being. This is one of the biggest problems that Turkey has
to overcome during the process of integration with the EU.
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