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The major purpose of the article is the comparative analysis of levels of living of populations in EU member states, determi-
nation of features that differ studied populations and indication of groups of countries of similar levels of living of their inhabi-

tants in the light of diagnostic features assumed for the study.
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Introduction. Level of living is a complex category, ap-
plied both in economic as well as in social sciences, that is
defined in the literature of the subject in various ways. In
order to understand the scope of this notion, we ought to
pay attention to the definition formulated by UN Committee
of Experts in 1954, according to which the level of living
includes "totality of actual living conditions of people, and
degree of material and cultural satisfaction of their needs
through the stream of goods and services against payment
and also those coming from social funds" [5, p.73]. This
concept of level of living became the foundation for a lot of
other definitions of this notion.

A. Luszniewicz defined the level of living as the "degree
of satisfaction of material and cultural needs of population by
a stream of goods and services against payment and by the
fund of collective consumption in a particular unit of time and
space” (2 p.12). According to the author, numerical ratings of
the degree of satisfaction of seven fundamental types of
needs, including food, housing, health, educational needs,
recreation, social insurance and material management, are
the measures of the level of living of populations.

The major purpose of the article is the comparative
analysis of the level of living of populations of European
Union member states, determination of features that differ
studied populations most and indication of groups of coun-
tries of similar levels of living of their inhabitants in the light
of diagnostic features assumed for the study. Thus, an
where:
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2. Similarity of objects to the "abstract" best object was
analysed through calculation of the distance (most often

Euclidean) of every object to the model of development:
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attempt was made to answer the question of what the dis-
tance between Poland and new Community member states
that entered the EU (in 2004, Cyprus, Czech Republic,
Estonia, Lithuania, Latvia, Malta, Slovakia, Slovenia; in
2007 — Bulgaria and Romania) and the countries of old EU-
15 is, and if a significant relationship between the level of
life of inhabitants and economic development of the state
finds confirmation in the results of the studies.

The analysed phenomenon of the level of living is not a
phenomenon that is directly observed. Conclusions about its
level can be made on the grounds of the analysis of the set
of diagnostic variables that present its various aspects. And
that is why the study was performed with the use of the
method of multidimensional comparative analysis (Z Hell-
wig's taxonomic gauge of development and Ward's method),
and the studied period of time was the year of 2010.

Research method. For the purpose of formation of the
ranking of EU countries and ordering them from "the best"
to "the worst" with respect to the level of living of their
populations, a synthetic variable was constructed while
basing it on the method suggested by Z. Hellwig [1, p. 307-
327; 6, p. 129-130]. The stages of proceedings included:

1. On the basis of matrix of standardised m initial vari-
ables, a model object ("development model") of the "best"
values for each variable was determined:

Z :[201!2021--'120/‘""’20"7] (1)

stimulant

i=12..,n j=12,..m (2)

de stimulant

where dip represents Euclidean distance i-of this object
from the model of development, and w; is the weight for
this j-variable determined on the basis of statistical

method, thatis w, = V] /ZVJ , where V; is variability factor
J

of this j variable.
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The more the object is similar to the model, the higher
the level of the phenomenon placed for this object.

3. Synthetic measure called the measure of develop-
ment was determined for every object.

5 =1-% )
where:
d, =d+2S8(d,) (5)
= n ; n 2
d:F Ay S(dy) = FZ(dio'd ) (6)
=

i=1

The measure of development assumes the values from
the range [0, 1] while the value of measure calculated for
development model equals 1 and for the anti-model it is
zero. The higher the development of a complex phenome-
non, the higher the measure of development (a particular
object is less distant from the model).

The methods of grouping (classification) allow for divi-
sion of the collection of n objects into disjoint and non-
empty sub-sets called classes in such a way that the ob-
jects included in the composition of the same categories
would be more similar, and the objects belonging to differ-
ent categories, would be the least similar with respect to
the studied complex phenomenon. While grouping the ob-
jects organised in a linear way, we can perform a division
of these objects with respect to the level of studied phe-
nomenon into four typology groups. The limits of ranges of
synthetic variable are determined on the basis of calculated

values of arithmetic mean (s ) and standard deviation S (s)
of synthetic measure. Such an approach is supported
mainly by the fact that this way of division is very often ap-
plied in research practice. Compare: [3, p. 93], [9, p. 96].
Thus the collection of studied objects organised in a linear
way according to the criterion of descending value of de-
velopment measure, can be divided into four homogeneous
groups (i.e. of similar level of living of populations) that
include objects of the values of synthetic variable that be-

long to the following ranges [7]: Group | :s, 2§+S(s);

Group I §+S(s)>s,2§; Group Il §>s,2§-8(s);

Group IV: s, < E-S(s).
Ward's method, in turn, is one of the agglomeration
ways for grouping, which is distinguished from others by

application of the approach of variance analysis to assess
the distance between agglomerations. While forming a

tree diagram (the so-called dendrogram) two agglomera-
tions are combined in one agglomeration to minimise the
sum of squares of deviations of all objects from those two
agglomerations from the centre of gravity of the new ag-
glomeration that will occur as a result of connection of
these two agglomerations. In this method, on every stage,
a pair is selected out of all pairs of agglomerations that
are possible to match, that as a result of matching gives
an agglomeration of the minimum diversity with respect to
variables that describe them.

Numerical data and results of research. There is no
standard concept about what partial measures should
cover the area of observation while defining the level of
living of population. It is important that the set of measures
should describe the analysed phenomenon in the most
accurate way. A barrier of the access to source data often
constitutes the criterion for selection.

In the study of the level of living of population, appro-
priate selection of diagnostic features that characterise the
described phenomenon often has a significant impact on
final results. Diagnostic variables that make foundations for
construction of synthetic measure should have: a high sub-
stantive value, high capability of differentiating the ana-
lysed territorial units (threshold value of variability coeffi-
cient is most often established on the level of 10 %), un-
equivocal character of preferences (stimulant, de-stimulant
and nominant) and ought to present the lack of mutual cor-
relation for the purpose of eliminating the phenomenon of
information repetition.

Research into the level of living of populations in Euro-
pean Union countries was characterised by the measures
that describe various areas of social and economic life of
member states. All statistical data come from 2010 and
were taken from Internet database of Statistical Office of
the European Union, EUROSTAT [10].

Table 1 shows a collection of 17 potential variables that
describe the level of living of population that were divided
into 8 groups. In order to obtain clarity of presented data,
particular variables were given the Xj, symbol, in which:

i — is the number of group in which the variable is lo-
cated (i=1...8) and j- the number of variable in a particular
group (j=1,2,3). Additionally, the collection of adopted di-
agnostic variables was divided into two subsets: stimulants
(S) and de-stimulants (D).

Table 1. Diagnostic variables describing the level of living of populations in European Union member states*

. . Coefficient
Symbol of variable Group name Variable name Mean of variability in %

X1 Unemployment rate reported in % (D) 10.10 43
X12 1. Labour market Number of unemployed people registered per 1000 people (D) 48.60 44
Xi3 Employment rate in % (S) 68.48 8

X1 . Life expectancy (in years) (S 78.24 4

X2z 2. Health protection e mortalityyr;te);er 12)5)0)Iive births (D) 4.20 43
Xa1 3. Population incomes | Average monthly salary (Euro) (S) 1957.67 57
Xa2 and poverty Rate of people at risk of poverty (D) 23.92 32
Xa1 . . Average number of rooms per 1 person (S) 1.53 26
Xaz 4. Housing conditions House overcrowding rate in % (D) 21.84 85
X Rate of population at 30 to 34 years of age with university edu-| 34.57 29

51 5. Education cation (S)

Xsp Number of students per 1000 people (S) 42.44 25
Xe1 6. Transport Number of cars in use per 1000 people (S) 458.63 24
Xe2 ) Number of passengers transported by air per 1000 people (S) 2537.01 79
X71 7. Public safety Road accident fatalities per 1000 people (D) 1277.48 113
X7o ) Number of crimes reported by the police per 1000 people (D) 49.5 62
Xa1 8. Natural environ- | Gas pollution emission in t/km2 (D) 13370.3 116
Xa2 ment Waste produced per year in t/km2 (D) 867.53 124

*Source: own case study on the basis of Eurostat database.
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Finally, on the basis of substantive and formal criteria,
the following variables were considered in the study: Xi1,
X2z, Xa1, Xs1, Xs2, Xe1, Xe2, X71, Xg2. An attempt was made
to select the variables that would represent various areas
of the level of living i.e. that would be representatives of
particular groups of variables. Due to high values of cor-
relation coefficient none of variables from the third group
was qualified to final set of explanatory variables: Popula-
tion income and poverty.

On the grounds of calculated descriptive characteristics
of diagnostic variables (tab. 1) we can observe that there is
significant spatial differentiation with respect to analysed
features that in the further part will be the foundation for
construction of synthetic measure.

Among all European Union member states the highest
registered unemployment rate (X11) was reported in Spain
(21 %). Equally high level of the rate characterised Lithua-
nia and Estonia. The lowest level of unemployment charac-
terised Austria (4.4 %); Holland and Luxembourg reported
similar results. The range of variability of this characteristic
was in the studied year 15.7 %.

The states that reached the values above the EU mean,
which was 10.1 %, were mostly the countries of the "new"
Union. Bulgaria, Latvia, Slovakia and Hungary are for exam-
ple among them. Also several countries of the "old" Euro-
pean Union were characterised by the level of unemploy-
ment that was higher than Union mean. They were Greece,
Spain, Ireland and Portugal. Mostly, the countries of the for-
mer UE-15, including Belgium, Denmark, Holland and Lux-
embourg can pride themselves on unemployment rate below
the mean value. However, also among the countries that
joined the Union in 2004, the values below 10.1 % were re-
ported. This was observed in Cyprus, Czech Republic, Slo-
venia and Romania, among others.

Infant mortality rate (X22) is a measure that provides in-
formation about the level of social and economic develop-
ment of the state and about the quality of mother and child
health care. In social sciences, it is treated as a general
measure of civilizational development. It results from the
analysis of data that the highest value of infant mortality
rate per 1000 live births was reported in the countries that
are in the European Union for the shortest period of time,
i.e. in Romania and Bulgaria (9.8 and 9.4 respectively).
These are the results that are significantly higher than
European Union mean. The lowest coefficient of infant
mortality rate was reported in Finland (2.3). A similar level
of this rate was also observed in Czech Republic, Portugal,
Slovenia and Sweden. The difference between the maxi-
mum and the minimum value of the variable is 7.5 per mill.

The mean value of infant mortality coefficient for the whole
Union was 4.2 per mill. The values above the mean were re-
ported in nine countries, while eight of them are the countries
that joined the Union in 2004. Apart from Bulgaria and Roma-
nia, they are Latvia, Malta and Slovakia. Beside Great Britain,
each of the countries of the "old" Union was characterised by
the rate below the Union mean. In Poland in 2010, 5 deaths at
birth were reported per 1000 live births and it is the result that
is worse than Union mean by 0.8 per mill.

The average number of rooms per 1 person (X41) in the
whole Community was 1.53. Only the states of the "old"
Union were characterised by the values above the Union
mean. The highest value of the rate was reported in Bel-
gium and Ireland (2.1) and also in Holland and Malta (2.0),
whereas the lowest rate was reported in Romania (0.9).
The values in Latvia, Poland and in Hungary were on a
similarly low level, where 1 room fell for 1 person.

The highest rate of population at the age from 30 to
34 years of age with university education (Xs1) was re-

ported in Ireland (almost 50 % in this age group). Among
all the countries, Romania compared the least favourably,
with the population rate that was slightly over 18 %. The
results above the mean value for the EU-27, which is
34.57 %, were reported mostly in the countries of the
"old" EU, in Belgium, Finland and in Sweden, among oth-
ers. Majority of new Union member states had, in turn,
the result below the mean. Here we can mention coun-
tries such as Czech Republic, Malta or Slovakia. Poland,
as one of few states of the "new" Union can pride itself on
the rate value that was higher than Union mean. In 2010,
over 35 % of Polish people at the age between 30 to 34
years of age had university education. During the period
of joining the Union structures by Poland, this rate was at
the level of only 14.4 %.

With respect to the number of university students per
1000 people (Xs2) Poland was located among the states
with the highest value of this rate. In 2010 there were 56.3
people studying at university per 1000 people which lo-
cated this country on the 4th position among all Union
states. Majority of European Union states are placed close
to the mean that was slightly over 42 people. In 12 coun-
tries, the results slightly over the mean value were re-
ported, and among them as many as seven were the coun-
tries of the "new" Union, including Lithuania, Estonia, Ro-
mania and Slovenia. In the group of countries of the "old"
Union, Finland and Greece proved to be the best, where
the number of people studying for BA or MA degree or at
uniform Master's studies (dependently on the educational
system of the state) per 1000 people was higher than 56.

The mean number of passenger cars in use per 1000
people (Xg1) in the whole Union was 459. In majority of
countries the results close to Union mean were reported.
Only in six of the countries the value of this rate was
slightly lower than the mean for the union and except for
Greece, they were the countries of the former eastern
bloc, including Latvia, Slovakia and Hungary among
others. It ought to be reported that in Romania the ana-
lysed variable Xg1 assumed the value that was three
times lower than the respective rate for Luxembourg
(Romania — 201; Luxembourg — 660).

The number of passengers transported by air per
1000 people (Xe2) is the next variable that shows signifi-
cant differentiation. There are two countries that are re-
markably distinguished against the others. They are Cy-
prus and Malta. The value of the rate for these two coun-
tries was respectively 8481 and 7948 people. These are
the values that significantly exceed the Union mean that
is 25637 people. The results above the average can also
be observed in 10 states of the "old" Union. They are
Denmark, Spain and Ireland. On the other hand, the low-
est values were reported in Slovakia (347) and also in
Romania, Poland, Lithuania, Bulgaria, Slovenia and in
Hungary. For these countries, the number of passengers
was not higher than 1000 people, which proves that air
transport is poorly developed there.

X71 variable that defines the number of road accident
fatalities per 1000 people is the representative of group 8 —
public safety. In Poland in 2010, 4572 road accident fatali-
ties were reported and it was the worst result in the Euro-
pean Union. For the last eight years, the situation has im-
proved, because as it results from EUROSTAT data, in
2002, the value of the rate was 5827, which means that it
was over 1200 more fatalities than in 2010. Apart from Po-
land the highest values of this rate (almost four times
higher than the Union mean) were reported in France,
Germany and in ltaly. On the other hand, in countries like
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Malta, Luxembourg, Cyprus and Estonia, the number of
fatalities was not higher than 100 per 1000 people.

In the next step of the analysis, the variables were
brought to uniformity — all were transformed into stimulants
through application of differential transformation method.
Next, normalisation of features was performed, and thus all
variables were standardised for the purpose of deprivation

of variable name and standardisation of the order of their
magnitude. Having the standardised values of variables,
Hellwig's synthetic measure of development was calculated
(fig. 1). The smaller the difference between the values of
measure from one, the more a particular object (the coun-
try) is developed with respect to the level of multi-quality
phenomenon, and so the closer it is to the model object.

0,8 4

0,6 4

04+
0,2 4

0,0 1

N
s

Graph 1. Arrangement of EU-27 states according to Hellwig's taxonomic development measure in 2010*

* Source: own case study.

Cyprus proved to be the country of the highest value
of Hellwig's development measure, where the level of
living of the population showed the lowest deviation from
development model. High locations in the ranking were
also occupied by Denmark, Ireland, Finland and Sweden.
Romania was located at the end of the list with the lowest
values of the measure.

Distribution of the values of Hellwig measure is charac-
terised by very small left-sided asymmetry which proves
that in the studied period the values of s; measure that
were higher than the mean were predominant (i.e. prevail-
ing number of countries was characterised by the level of
living that is higher than the mean).

While applying fundamental descriptive characteristics
of synthetic measure, which is an arithmetic mean
(s=0,4666) and standard deviation (S(s)=0,2333), classifi-
cation of countries was performed and they were divided
into four typology groups that reflected the level of living of
the population in the light of adopted feature:

Class | — of the highest level of living of the population,
includes: Cyprus, Denmark, Ireland, Finland, and Sweden.

Class Il — the class of moderate level of living of popu-
lation includes eight states: Great Britain, Austria, Holland,
Belgium, Malta, Portugal, Greece and Spain.

Class Ill — includes as many as ten countries of low
level of analysed phenomenon. Four of them are the coun-
tries of "old" Union (France, Germany, ltaly, Luxembourg)
and the next six are "new" EU member states that joined
the Community in 2004 (Slovenia, Lithuania, Latvia, Hun-
gary, Estonia, Czech Republic).

The last class IV with the lowest level of living of popu-
lation includes the countries of the former Eastern bloc:
Poland, Slovakia, Bulgaria and Romania. The latter two
countries joined the Community in 2007.

It is generally known that condition of the state economy
is an important determinant of the level of living of the popu-

lation. In comparative studies GDP per capita is the rate that
is most frequently applied for the assessment of the level of
economic development. The level of development of
economies of particular Community countries (when consid-
ering GDP per capita as the basis) is clearly differentiated.
This differentiation concerns both the relationships between
the countries of the "old Union" (EU-15) and the new mem-
ber states. This differentiation itself is nothing surprising;
however its scale is important. It ought to be mentioned that
in the whole Europe, as much as 88 % of GDP is created by
economies that belong to EU while the area of the Commu-
nity is inhabited by 67 % of the continent population [8.
p. 166]. Diversity of the states with respect to GDP per cap-
ita calculated according to the purchasing-power parity (in
international dollars) in 2010 shows that in 13 of them, GDP
rate was lower than the mean level for the whole Union that
amounted to around $ 31496 per 1 inhabitant.

New Union member states are significantly different
from this mean and the largest distance can be reported
for: Romania (of 55 %), Bulgaria (of 56 %) or Hungary (of
68 %). If we consider other European countries, this strati-
fication of GDP per capita would be even larger. For exam-
ple in Ukraine, GDP per one inhabitant is 4.5 times smaller
than Union mean and almost 13 times smaller than in Lux-
embourg. In Turkey, Macedonia or Montenegro the ana-
lysed rate was in 2010 from 2 to 2.8 times lower than the
mean for the Community. The Union mean was definitely
influenced by accession of new members to EU which ag-
gravated inequalities and sharpened the problems associ-
ated with coherence in European Union.

As the research shows, there exists a clear relationship
between the level of economic development of the country
and the level of living of its inhabitants. Fig. 2 shows rela-
tionship between the value of synthetic measure of the
level of living and GDP per capita according to the pur-
chasing-power parity (in $).
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Graph. 2. The value of Hellwig's synthetic development measure in relation to GDP per capita
(according to the purchasing-power parity in $) in 2010*

*Source: own case study.

Analysing the aforementioned dispersion graph, we
can state that there is a clear positive relationship be-
tween these values. The countries that were distin-
guished by high value of Hellwig's measure, including
Denmark, Sweden, Ireland, Finland or Belgium and Hol-
land (group | and Il), are also characterised by high level
of GDP per capita. On the other hand, low value of GDP
per one inhabitant, in countries such as: Romania, Bul-
garia is reflected in low value of synthetic measure that
defines the level of living of inhabitants of the countries in
this group (group V). The occurrence of a clear relation-
ship between analysed values is confirmed by calculated
value of Pearson's linear correlation coefficient that is
0.7106. What is more, this coefficient proved to be statis-
tically important, with the level of significance 0.05.

In the final stage of the analysis a classification of coun-
tries into homogenous groups was performed with the use
of Ward's method of agglomeration. Euclidean distance
was adopted as the measure of distance. As a result of
hierarchical grouping a dendrogram was obtained. It is
shown in Graph. 3. Division into two agglomerations is
clearly outlined. However, it seems reasonable to also di-
vide the right agglomeration into two smaller sub-groups

which thus would give three agglomerations. Suggested
divisions are marked in graph 3 with dotted lines.

The first agglomeration that is most numerous includes
mostly the countries of former EU-15, that is Luxembourg,
Ireland, Sweden, Finland, Denmark, Holland, Great Britain
and Belgium, and among the group of new Union member
states, it includes Cyprus and Malta. Variables that repre-
sent four groups of features, that are housing conditions —
X41, education- Xs1, transport -Xe2 and natural environment
— Xgz2. are predominant in this group.

The second agglomeration includes mostly the coun-
tries of the former Eastern bloc (Hungary, Slovakia, Latvia,
Estonia, Romania, Bulgaria), but also Greece and Spain,
the countries that recently have been struggling with eco-
nomic crisis. High unemployment rate (X11) and high level
of infant mortality (X22) are features that are characteristic
of this group of states.

Poland and Czech Republic were found in the third ag-
glomeration together with such states as: Italy, Germany,
France, Slovenia, Portugal and Austria. X7¢ variable — the
number of road accident fatalities per 1000 people, with
relatively high values, proved to be the most important fea-
ture in this group.
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Graph 3. Dendrogram of classification of EU member states with the use of Ward's method*

*Source: own case study.
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For the purpose of comparison, classification of EU-27
states within 3 groups was also performed with the method
of k-means. Obtained composition of groups of states that
occurred, was almost identical with results of classification
with Ward's method. Hungary and Italy were the only ex-
ceptions here as they changed their positions. What is
more, the variance analysis conducted during classification
showed that all considered variables discriminate concen-
trations, because for each of the variables, F statistics was
significant on the level of relevance of 0.05.

Conclusions. On the grounds of performed analyses
we can make some fundamental observations:

¢ analysing the results of performed linear arrange-
ment, we ought to remember that they are based on nine
selected variables. And they, in turn, are resultants of
somehow subjective choice of the author (starting with the
choice of the type of measure, its model, through selection
of diagnostic variables, their standardisation) and the ac-
cess to data. Supposedly, while adding or removing some
variable, we might obtain slightly different results. However,
it certainly does not diminish the value of this study as the
assessment of the level of living of populations in European
Union member states;

¢ the leading group of countries that are the closest to
development model and thus the countries that are charac-
terised by the highest level of living of population in the
light of adopted qualities include: Cyprus, Denmark, Ire-
land,Finland and Sweden;

¢ on the opposite side, we can find the countries of the
former Eastern bloc, which are characterised by the lowest
level of living of their populations and at the same time, they
are distinguished by a low rate of GDP per capita. They in-
clude Hungary, Poland, Slovakia, Bulgaria and Romania.

¢ despite the fact that Poland has been the EU member
state since 2004, the level of living of its inhabitants is still
significantly different from the level of living of the popula-
tions of the so-called "old" Community member states.

E. Coiika, A-p €KOH. HaykK, npod.
ExkoHomiuHui yHiBepcuteT M. KaToBiue, Pecny6nika Monblua

¢ there occurs a clear, positive relationship between the
level of economic development of the state (measured in
GDP per capita) and the level of living of its inhabitants.
The countries that were distinguished by high value of
Hellwig's measure, including Denmark, Sweden, Ireland,
Finland or Belgium and Holland are also characterised by
high level of GDP per capita. On the other hand, low value
of GDP per one inhabitant in countries including: Romania,
Bulgaria is reflected in low value of synthetic value that
describes the level of living of inhabitants of these states.
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BAFATOBUMIPHUIA MNOPIBHANBLHUIA AHANI3 PIBHIB XXUTTA HACENEHHSA B KPATHAX-YNEHAX €C

B cmammi npoeedeHo nopieHsnbHUlU aHani3 pieHie xummsi HacesneHHs1 KpaiH-4neHie €C, eusHa4yeHo ix 8iOMiHHOCMi ma eusiesieHo 2pynu KpaiH

3i cxoxumu XapakmepucmukamMu yMOe)XXummsi HaCeJIeHHs.
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MHOIOMEPHbIXN CPABHUTENbHbIA AHANU3 YPOBHEW )KXU3HN HACENEHUA CTPAH-YJIEHOB EC
B cmambe ocywecmeneH cpagHUmenbHbIl aHanu3 ypoeHel XU3HU HacesleHusi cmpaH-4neHoe EC, onpedeneHbl ux omau4umesnibHble Yepmbl
U 8blisiesIeHbl 2Pyl CMpaH ¢ MOX0XUMU XapaKmepucmuKamu ycr0eull XU3HU HacesleHus
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STATE INCENTIVE OF COMMERCIALIZATION OF INTELLECTUAL PROPERTY

The article shows understanding of the essence of commercialization process and finds its characteristic features. It also de-
fines the main directions of the state stimulation of commercialization of intellectual property. The mechanisms of the state regu-
lation which can be expediently applied in the Ukrainian practice are presented in this article.

Keywords: commercialization, innovative activity, intellectual property, scientific and technical developments.

Problem statement. In a modern world innovative de-
velopment of economy as the main macroeconomic task is
possible only under the condition of successful realization
of a huge number of specific innovative projects. Scientific
and technical activity has become a day-to-day activity for

millions of experts involved in it; its results versatility influ-
ences the activity of billions of people on the planet, the
processes of its development are the subject to the state
regulation in the developed countries and those countries
which try to intensify their social and economic develop-
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