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Abstract. The aim of the study was to determine the level of sustainability of rural de-
velopment in the European Union Member States. The study included three dimensions
of rural development, namely economic, environmental and social. Each dimension was
determined using synthetic index elaborated on the basis of the primary variables, with the
use of factor analysis. The study was conducted in all EU countries in the years 2000-2012.
The obtained data shows that the highest degree of sustainability of rural development
has occurred in Hungary, Bulgaria and Cyprus, and the lowest in Latvia, Romania and the
United Kingdom.
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INTRODUCTION

Rural areas in the EU-28 make up 91% of its territory and 56% of the total population.
These areas generate more than 15% of the total gross value added and employ 13% of
the total working population. Their primary task is to provide food products for rural and
urban society, as well as raw materials for industry. Rural development is a vitally impor-
tant EU policy area, therefore, its strengthening is one of the EU top priorities.

In terms of indirect effects, any significant cut back in European farming activity
would in turn generate losses in GDP and jobs in linked economic sectors — notably
within the agri-food supply chain, which relies on the EU primary agricultural sector for
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high quality, competitive and reliable raw material inputs, as well as in non-food sectors.
Rural activities, from tourism, transport, to local and public services would also be af-
fected. Depopulation in rural areas would probably accelerate [Matthews 2012]. Being
an integral part of the European economy and society, rural areas and their sustainability
are particularly vulnerable, furthermore modern society faces specific challenges, even
in relatively prosperous EU, taking into account the fact that rural areas play a huge role
for the society, serving a number of socio-economic, environmental, cultural and spatial
functions, being significant on local, regional, national and global levels.

The paradigm of sustainability was accepted as a guiding principle few decades ago
by governments, businesses, NGOs and civil society. Recently sustainable development
became a serious challenge, goal, global “trend” and of course, a continuous process
aimed at reloading all the systems of our modern life. Sustainable rural development
is vital to the economic, social and environmental viability of nations. It is especially
essential for poverty eradication since global poverty is overwhelmingly rural. The other
key challenges for both sustainable rural development and agriculture is to increase food
production in a sustainable manner, ensuring and enhancing food security and improving
livelihoods in rural areas [United Nations 2009a, Shalaby et al. 2011].

We got used to address these challenge calls for changes mainly in developed coun-
tries, first due to their financial and technical capacity to implement more sustainable
policies and measures, yet the necessary level of political governance and especially an
interest of average citizens is still insufficient. On the other hand, there is the lack of
action in developing countries sometimes compounded by economic recession [Pearce et
al. 1990, Rogers et al. 1997, Shalaby et al. 2011]. While there are common goals that are
crucial to sustainable development, there is no single approach guaranteeing sustainable
success in every country.

The European Union by its policy declares rural sustainability as a vitally important
area, and its strengthening is one of its top priorities (European LEADER Association for
Rural Development). Besides, there are many different support programs for agriculture
and rural development, financed by the EU, but no final assessment of their efficiency in
the long run has been completed. To what extent investing financial resources is resulted
in improving sustainability of rural areas and life quality?

On the other hand, the theoretical aspect of the rural sustainability remains mutually
contradictory, although a great deal of scientific papers is available in this topic during
the last few decades, the authors still argue on the terms of “sustainability” and “su-
stainable development”, making those definitions even more complicated, especially in
non-native English literature sources' [Majewski 2008, Cherevko and Cherevko 2010,
Stanny 2011].

However, there are many (over 100) definitions, indicators and indices of sustainable
development, but still it is not completely clear where the optimal solution(s) are and how
to keep the sustainability the point of sustainability is and how to accomplish and balance
it (Table 1). What are the factors we should consider in order to estimate the overall level

!'In Ukrainian literature a term “sustainable development” can be translated and applied by some
authors as “sustainable growth” and “balanced development” with no or slight difference in mean-
ing; in Polish — “zrownowazony rozwdj” and “trwaty rozwd;j”.
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of development, its sustainability? Is there any integral indicator that must be applied in
this case?

All the definitions of the sustainable development require that we see the world as
a system — a system that connects space: and a system that connects time [International
Institute for Sustainable Development 2015].

During the United Nations Conference on the Human Environment, held at Stock-
holm in June 1972 the World Commission on Environment and Development (WCED)
was created. Reaffirming the Declaration of the United Nations and seeking to build upon
it, Rio Declaration on Environment and Development was adopted in 1992 [United Na-
tions Environment Programme 1992].

Although the concept of sustainable development has been defined many times, the
most often cited is the following: “Sustainable development is development that meets
the needs of the present without compromising the ability of future generations to meet
their own needs. It contains within it two key concepts: the concept of needs, in particular
the essential needs of the world’s poor, to which overriding priority should be given; and
the idea of limitations imposed by the state of technology and social organization on the
environment’s ability to meet present and future needs” [United Nations 2009b].

In macroeconomic analysis, the simplest measure of the “sustainability” can be de-
rived, taking into consideration the fact that in economic processes the natural resources
are being changed into the capital goods. At the same time, it is not possible that the re-
sources available to today’s generation are not depleted. Therefore, if the sum of capital
growth generated in a given period is less than zero, it means a lack of sustainability. The
weak sustainability calls for minimum requirements, where the sum of capital growth is
greater than zero. Strong sustainability requires protection of “crucial” (non-substitutab-
le) capital components [Majewski 2008].

THE RESEARCH PURPOSE, SCOPE AND METHODS

The purpose of the study is to determine the sustainability level of rural development
in the EU countries. The research included three pillars of sustainable rural development
— its economic, environmental and social dimension of three-dimension space. We assu-
me that sustainability degree of each dimension can be calculated as a distance between
its particular points from the straight line — equilibrium (sustainability). The set of variab-
les has been selected by the authors based on previous research [Siudek and Vashchyk
2014, Vashchyk and Siudek 2014, 2015]. While studying the economic development four
primary variables have been considered, namely GDP per capita, cereal yield, livestock
production index and agriculture value added per worker. The assessment of ecological
development was based on six primary variables: the share of forest area in total land area,
emissions of sulphur oxides (SOx) in agriculture, emissions of nitrogen oxides (NOX) in
agriculture, electric power consumption per capita, the share of alternative and nuclear
energy in total energy use and the share of area under organic farming in total agricultural
land area. In turn, to assess social development five primary variables were applied, such
as employment in agriculture, unemployment rate, at-risk-of-poverty rate, total social
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expenditures and rural population®. The research itself consists of the theoretical and
empirical parts. Theoretical part refers to the definitions of sustainability and functions
of rural areas, whereas empirical part addresses to their development and sustainability
level in all the EU Member States. Theoretical part of the study is based on the literature
review (Table 1) and the empirical part — on a data obtained from the World Bank, OECD
and European Commission statistics databases.

To determine the economic, environmental and social development of rural areas in
the EU Member States the synthetic index (SI) has been built on the basis of above-
mentioned secondary variables [Siudek and Vashchyk 2014, Vashchyk and Siudek 2014,
2015]. Factor analysis was applied to replace the original set of primary variables, descri-
bing the development of rural areas, by a new set of secondary variables, more convenient
for practical application. Factor analysis was based on the study of interrelationships
between variables in a multidimensional extend and to clarify the reasons for the general
variability [Harman 1967, Bolch and Huang 1974, Morrison 1990, Jajuga 1993, Tadeu-
siewicz 1993, Dobosz 2001, Siudek 2006 i 2008].

The analysis fulfilled a linear transformation of the original n-variables x; (i = 1, ...,
n) to the new secondary ¢-variables Uy, (k =1, ..., t), which were uncorrelated, and their
variance sum equals total variance of the original variables x;. Variables U, have been de-
fined as main factors. The variance of each new factor explains certain variation value of
the primary (original) variables and is represented by eigenvalue. Subsequently isolated
main factors indicated less variability each next time. The decision concerning definition
the stage of termination isolating factors depended mainly on state of random variation,
which remained undefined by the new factors. All the factors were applied to determine
the SI with no exclusions, having determined 100% of the total variation.

The value of the main factors and the SI has been calculated by the following equa-
tions:

U= ayx + agpey + azpes + ... ayxy, (D

where: U, — value of the main k-factor (k= 1, 2,... ©);
aj, — estimated significance of primary i-variable by the primary k-factor (i = 1,
2,...,n);
x; —value of primary i-variable (i =1, 2,..., n).

Wv:b1U1+b2U2+b3U3 +... btUt (2)

where: W, — synthetic index of economic, ecological or social development of rural areas
in the EU countries (For economic, environmental and social development,
separated SI have been estimated);
b, — estimated significance of main k-factor, which reflects a certain percentage of
variation i =1, 2, ..., £);
U, — value of main k-factor (k= 1, 2,..., f).

2 Selection of variables for the research rests upon subject literature and the World Bank database
(http://data.worldbank.org/indicator/EG.USE.COMM.CL.ZS).
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Sustainability (balance) of rural development was determined by a simple equili-
brium 1: Ax = By = Cz, where A = B=C= 1, wherein x, y, z € R (x — economic dimension
of rural development; y — environmental dimension of rural development; z — social di-
mension of rural development).

Rural development in the EU Member States was delineated by the points Pi (x;, y;,
z;) located in three-dimensional space (x; — the economic dimension of the EU i-country;
v; — the environmental dimension of the EU i-country; z; — the social dimension of the EU
i-country).

The degree of sustainability of rural areas in the EU Member States has been calcula-
ted as a distance between points P; from the straight line — equilibrium 1. The shorter was
the distance, the more balanced (sustainable) was the development of rural areas in the
particular EU country and vice versa. Research covered the period of 2000-2012. All the
results are presented in the respective tables and in previous research phases [Siudek and
Vashchyk 2014, Vashchyk and Siudek 2014, 2015].

DISCUSSION AND RESULTS

Rural development in the EU Member States can be considered in three dimensions
— economic, environmental and social. In economic contest, the EU’s most develo-
ped countries in 2000-2012 were: Luxembourg, the Netherlands, Slovenia, France and
Malta, and the least developed — Lithuania, Romania, Slovakia, Poland and the Czech
Republic (Table 2). From the ecological point of view, Latvia, Finland, Austria, Swe-
den and Estonia have been carrying the palm, whereas the UK, Spain, France, Poland
and Malta have been those with the worst parameters. On the whole, the highest level
of social development in terms of applied indicators had been held by Luxembourg,
Denmark, Belgium, Sweden and the Netherlands, and lowest — in Romania, Croatia,
Poland, Lithuania and Greece. In 2000-2012 the highest sustainability level among
the EU Member States was observed in Hungary, Bulgaria, Cyprus, Italy and Greece,
whereas Latvia, the UK, Romania, Luxembourg and the Netherlands demonstrated the
worst situation.

Among all the EU countries, the largest differences were observed between ecologi-
cal and social development (16 countries, namely: Belgium, Croatia, Cyprus, Estonia,
France, the Netherlands, Lithuania, Luxembourg, Latvia, Malta, Germany, Portugal, Ro-
mania, Slovakia, Slovenia and the United Kingdom), economic and social development
(6 countries: Bulgaria, Czech Republic, Denmark, Greece, Poland and Hungary) and
economic and environmental development (6 countries, that is Austria, Finland, Spain,
Ireland, Sweden and Italy).

Having calculated the average rural development by the three dimensions and having
estimated the deviation from an average, we may determine which dimensions has the gre-
atest impact on rural instability in the EU Member States. The obtained data indicated that
there was an imbalance of rural development in the EU by all the dimensions (Table 3).

Table 3. The dimensions and non-sustainability of rural development in the EU Member States,
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110 T. Siudek, E. Czarnecki, M. Vashchyk

2000-2012
Dimensions of development The deviation from the average
Country Economic Ecological Social Average Economic Ecological Social
20002012 2000-2012  2000-2012  2000-2012  2000-2012  2000-2012  2000-2012

Austria 0.2717 2.0598 0.8868 1.0727 -0.8010 0.9870 -0.1860
Belgium 0.3619 -0.4290 1.9793 0.6374 -0.2755 -1.0664 1.3419

Bulgaria -0.4348 -0.6497 -0.9834 -0.6893 0.2545 0.0396 -0.2941
Croatia -0.4629 -0.0108 -1.7320 -0.7352 0.2724 0.7244 -0.9968
Cyprus 0.1534 -0.5604 0.1590 -0.0827 0.2360 -0.4777 0.2417
Czech Republic -0.5610 0.3536 0.5636 0.1187 —0.6798 0.2349 0.4448
Denmark 0.4077 0.4480 2.1665 1.0074 -0.5997 -0.5594 1.1591

Estonia —0.4456 1.4582 —0.5348 0.1593 —0.6049 1.2990 —0.6941
Finland 0.4077 2.1079 1.2764 1.2640 —0.8563 0.8439 0.0124
France 0.6022 —1.1351 1.3376 0.2682 0.3340 —1.4033 1.0693

Germany 0.2395 -1.0119 1.0641 0.0972 0.1423 -1.1091 0.9669
Greece —-0.3982 —0.4993 -1.3078 —0.7351 0.3369 0.2358 —0.5727
Hungary -0.4779 —0.3662 -0.1705 -0.3382 -0.1397 -0.0280 0.1677
Ireland 0.2216 —0.8201 -0.1058 -0.2347 0.4563 -0.5853 0.1290
Italy 0.2327 —0.6328 0.0428 -0.1191 0.3518 -0.5137 0.1620
Latvia -0.4805 2.1832 -1.2194 0.1611 -0.6416 2.0221 -1.3805
Lithuania -0.7283 0.4777 -1.3109 -0.5205 -0.2078 0.9982 -0.7904
Luxembourg 1.2150 -0.1667 2.4545 1.1676 0.0474 -1.3343 1.2869
Malta 0.4178 -1.0360 1.1976 0.1931 0.2247 -1.2292 1.0045

Netherlands 0.7002 —0.7529 1.8425 0.5966 0.1036 -1.3495 1.2459
Poland -0.6295 -1.1153 -1.6937 —1.1462 0.5166 0.0309 —0.5475
Portugal -0.3548 0.6714 -1.0779 -0.2538 -0.1010 0.9252 —-0.8242
Romania -0.7137 —0.3324 -3.0133 -1.3531 0.6394 1.0207 —1.6601
Slovakia —0.6308 0.2515 —0.9511 —0.4434 —0.1873 0.6949 —0.5076
Slovenia 0.6128 1.0041 —0.6632 0.3179 0.2949 0.6862 -0.9811
Spain 0.0214 -1.7575 -0.2039 —0.6467 0.6681 -1.1108 0.4427
Sweden 0.2925 2.0376 1.8701 1.4000 -1.1076 0.6375 0.4700
United Kingdom 0.1598 —-1.7768 1.1296 -0.1625 0.3223 -1.6144 1.2920

Source:  Own calculations.

The economic dimension had the strongest impact on rural non-sustainability (by the
applied variables) in the Czech Republic, Finland and Sweden (Table 3). In these coun-
tries, economic growth was the lowest among the three dimensions. The environmental
aspect affected mostly rural imbalance in Austria, Estonia, Lithuania, Latvia, Portugal
and Slovakia (the highest level out of the three dimensions) and also in Cyprus, France,
Germany, Ireland, Italy, Luxembourg, Malta, Austria, Spain and in the UK (the lowest
level by the three dimensions). Social “axis” caused the rural development distortion in
Belgium, Denmark and Hungary (the highest index) as well as Bulgaria, Croatia, Greece,
Poland, Romania and Slovakia (the lowest level).
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CONCLUSIONS

There is no unified approach that would ensure maintaining of sustainability in a long
run steady success in each country, whereas the sustainable development of rural areas
implies achieving common goals. This non-uniformity must be considered in rural deve-
lopment policies and strategies for the EU Member States due to specific characteristics
of their agriculture and rural areas.

According to the synthetic index and in terms of economic development the lowest in-
dicators in 2000-2012 were typical for the Central and Eastern European countries (Lithua-
nia, Romania, Slovakia, Poland and the Czech Republic), while the highest — in the Western
and Southern Europe (Luxembourg, the Netherlands, France, Malta and Slovenia).

The worst ecological situation of rural areas (by the analyzed factors) was recorded
in some of the “old” EU Member States (the United Kingdom, Spain and France) and the
“new” ones (Malta and Poland). The highest ecological development was observed in the
Scandinavian region (Finland and Sweden) and in one Baltic country (Latvia). In general,
better outcomes in environmental situation in above mentioned states isn’t necessarily
explained by higher level of economic development and vice versa. This means that some
countries succeeded in economy growth while increasing emissions, pollution or electric
power consumption etc. Neither it means that some countries succeeded in economy gro-
wth while increasing emissions, pollution or electric power consumption etc.

The lowest social development level of rural areas was in the countries which had
joined the EU after its last enlargements (Romania, Croatia, Poland and Lithuania) and
the highest level — in the Benelux (Belgium, the Netherlands, Luxembourg) and the Scan-
dinavian states (Denmark and Sweden). These outcomes confirmed disparities between
these two “poles” of the EU-28 and demonstrated strong interdependence between the
country’s social development and its welfare.

Unexpectedly, the overall degree of rural sustainability was the lowest both in some of
the “new” EU countries (Latvia and Romania), as well as in the “old” EU countries (the
UK, Luxembourg, the Netherlands and France). The same diversity is true for the states
with the highest sustainability level — in Hungary, Bulgaria, Cyprus and in Italy, Greece
and Ireland.

Among all the EU countries, the ecological “vector” had the strongest impact on rural
non-sustainability in the EU countries, whereas the economic component was not a key
factor.

Generally, there is large diversification in economic, ecological and social develop-
ment of rural areas among the EU Member States. The synthetic index of rural sustainable
development and it’s value can be considered as a measure of the relative likelihood of the
country’s ability to achieve favorable status. However, the high value of that index can’t
guarantee its ability to remain sustainable rural development in a long-term perspective.

The research has pointed out discrepancies among the different EU nations by all the
three dimensions, mainly among the “old” and the “new” EU Member States. On the
other hand, it has demonstrated their strong cohesion.

In fact, the sustainable (rural) development exists only in theory. In practice, this de-
velopment deviates from equilibrium in some measure. In addition, the development of
rural areas is a dynamic effect, because it is constantly changing over time.
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OCENA ZROWNOWAZENIA ROZWOJU OBSZAROW WIEJSKICH
W KRAJACH UNII EUROPEJSKIEJ

Streszczenie. Celem pracy jest okreslenie stopnia zrownowazenia rozwoju obszarow wiej-
skich w krajach Unii Europejskiej. Badania obejmowaty trzy wymiary rozwoju obszarow
wiejskich, tj. ekonomiczny, ekologiczny i spoteczny. Kazdy wymiar okreslany byt za po-
moca wskaznika syntetycznego opracowanego na podstawie zmiennych pierwotnych, przy
wykorzystaniu analizy czynnikowej. Badania przeprowadzono we wszystkich krajach UE
w latach 2000-2012. Z uzyskanych danych wynika, ze najwyzszy stopien zrbwnowazenia
rozwoju obszaréw wiejskich wystapit na Wegrzech, w Bulgarii i na Cyprze, a najnizszy na
Lotwie, w Rumunii i Wielkiej Brytanii.
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