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Abstract

This paper presents the attempt of sustainable development assessment for one of the poorest regions of the Euro-
pean Union (EU), Lublin VVoivodeship in Poland, during its first decade in the EU, i.e. 2004-2013. Our analyses,
performed for all pillars of sustainability: social, economic and environmental-technical, were based on sustainable
development indicators (SDIs). The set of 21 sustainable development indicators, based on freely available statis-
tical data, was proposed in this paper. The SDIs for Lublin VVoivodeship were compared to values for Poland and
the European Union. The special attention was put to assessment of sustainable development diversification be-
tween urbanized and rural areas of Poland and Lublin province. Our analyses showed than both, Poland and Lublin
Voivodeship, clearly developed during the last decade but their sustainable development is still endangered and
slowed down by several causes. Moreover, the value of most tested sustainability indicators was significantly
below the European mean.
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Streszczenie

W artykule przedstawiono probe oceny zréwnowazonego rozwoju jednego z najbiedniejszych regionow Unii Eu-
ropejskiej (UE), potozonego w Polsce w wojewodztwie lubelskim, podczas jego pierwszej dekady w UE (lata
2004-2013). Przeprowadzone analizy, odnoszace si¢ do wszystkich gtoéwnych filaréw zrownowazonego rozwoju:
spotecznego, gospodarczego i $rodowiskowo-technicznego, oparto o wskazniki zrownowazonego rozwoju
(WZR). W pracy zaproponowano zestaw 21 wskaznikéw, opartych o ogélnodostepne dane statystyczne. WZR dla
wojewodztwa lubelskiego zostaty pordwnane z wartosciami dla Polski i Unii Europejskiej. Szczegdlng uwage
potozono na ocene zréznicowania stopnia rozwoju migdzy obszarami zurbanizowanymi i wiejskimi w Polsce i na
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Lubelszczyznie. Nasze analizy wykazaty, iz oba obszary, Polska i wojewodztwo lubelskie, wyraznie rozwingty
si¢ w ciagu ostatniej dekady, ale ich zrownowazony rozwdj jest wcigz zagrozony, badz jest spowalniany, przez
szereg przyczyn. Ponadto warto$ci wigkszosci badanych wskaznikdw zrownowazonego rozwoju plasowaty sie

wyraznie ponizej $redniej europejskie;.

Stowa kluczowe: zrownowazony rozwoj, ocena zrownowazonego rozwoju, wskazniki zréwnowazonego roz-

woju, zroznicowanie regionalne

Introduction

The principle of sustainable development defined by
Our Common Future report (WCED, 1987) and in-
troduced in 1997 to Article No. 5 of the Constitution
of Republic of Poland (Dziennik Ustaw No. 78, item
483, 1997) assumes the development meeting the
needs of present and future generations. This idea
means development of a current generation in which
appropriate required living conditions and usage of
natural resources do not affect the sustainability of
natural system, thus, allowing the future generations
to have their needs met. The concept of sustainable
development is usually considered on three inde-
pendent but linked areas: environmental (ecologi-
cal), social and economic (e.g. Harris et al., 2001;
Harding, 2006). According to Pawtowski (2009)
these three basic pillars of sustainable development
may be additionally supported by the moral, tech-
nical, legal and political aspects. The developed
complicated and complex strategies of sustainable
development, realized with respect to nature and the
rule of intergenerational justice, should integrate the
all above mentioned circles of sustainability.

The increasing popularity of sustainable develop-
ment, as well as formulation and enactment (more or
less successful) of strategies of sustainable develop-
ment, resulted in necessity of quantified assessment
of the natural environment, economics, law, social
issues etc. in relation to demands of concept of sus-
tainable development. As the effect of interdiscipli-
nary collaboration, which was triggered by UN
Agenda 21 plan (United Nations, 1992), a number of
Sustainable Development Indicators (SDIs) were
formulated, allowing to quantify and assess the ac-
tual condition of the natural environment as well as
social, legal, political and economic affairs in rela-
tion to sustainability (e.g. Gilbert, 1996; Palme et al.,
2005; United Nations, 2007, Palme and Tillman,
2008; Munitlak, Ivanovic et al., 2009). The scientific
attempts of interdisciplinary assessment of sustaina-
ble development (of selected settlement, basin, re-
gion or country/countries and subcontinents) are
usually based on from approx. 10 to several dozens
of applied SDIs. The exemplary selected indicators
of sustainable development frequently reported in
the international literature are presented in Table 1.
The exemplary SDIs presented in Tab. 1 show that
realization of sustainable development strategy may
be monitored and/or controlled by analyses of
changes in countable and measurable values of se-
lected several indicators representing various chara-

Table 1. Selected exemplary SDIs (modified after Kon-
dratyev et al., 2002; Hezri and Hasan, 2004; Palme et al.,
2005; loris et al., 2008; Munitlak, Ivanovic et al., 2009;
Tsai, 2010)

Pillar of Selected SDIs
sustainable
development

Environmental | Emission of pollutants to water, air
and technical and soil, (e.g. methane, CO2, BOD,
COD, phosphorus, greenhouse gases,
production wastes, toxins, heavy met-
als, oil derivatives), available re-
sources (e.g. water, coal, gas, oil),
availability of resources (e.g. popula-
tion supplied in water), use of re-
sources (e.g. water, coal, oil and gas),
use of energy (conventional, renewa-
ble), roads and railways infrastructure,
melioration, use of fertilizers, use of
pesticides, reliability, volume of col-
lected sewage, amount of deposed
wastes, biodiversity of ecosystems,
system stability (e. g. ecosystem of
watershed or river).

Economic Gross domestic product, gross domes-
tic product per capita, income, income
per capita, public debt, outside debt,
inflation, industrial growth, arable
land area, fallow land area.

Social, Population, rural and municipal popu-
political lation, natural growth, mortality, in-
and legal fant mortality, length of life, poverty,

illiteracy, unemployment, corruption,
education, health care, parity, gender
equality, political freedom, human
rights, institutional readiness, social
involvement.

cteristics of at all three areas of sustainability. In
2011 the exemplary set of SDIs for Poland for the
period 2004-2009/10 (according to available data)
was presented by the Polish governmental agency
Central Statistical Office (GUS, 2011). The assess-
ment was based on 76 indicators for four main areas
of sustainability: social, economic, environmental
and legal/political. All discussed indicators were re-
lated to data available for countries of European Un-
ion. However, in some cases the proposed indicators,
especially in the field of environmental and technical
sustainable development, may seem to be quite gen-
eral. Moreover, the performed analyses for the whole
country do not consider the spatial diversification of
Poland’s social and economic potential as well as en-
vironmental and technical conditions among all
provinces of the country. In addition, the discussed
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sustainable development of Poland was not assessed
according its differentiation between municipal and
rural regions.

The United Nations guidelines (UN, 2007) described
set of 50 indicators, without division along the pillars
of sustainable development. The indicators devel-
oped by Commission on Sustainable Development,
which were mainly used in the GUS’s report of 2011,
should be first applied to the analyses of sustainabil-
ity at the national level. However, it is possible to
introduce, beside the officially suggested, other indi-
cators for the regional scale analyses, but they need
to meet the several requirements. The adopted SDI
should be representative, conceptually sound, under-
standable, clear and unambiguous, based on easily
available data of known and proven quality, relevant
to assessing sustainable development progress and
finally limited in numbers but adoptable for future
needs (UN, 2007).

The recent history of Poland in the 20™ and 215 cen-
tury resulted in a huge differentiation of several
country regions. Before gaining back its independ-
ence in 1918 Poland was for more than 100 years
partitioned among three superpowers: Romanov’s
Russian Empire, German Reich (earlier Prussia) and
Austro-Hungarian Empire. As the effect, the reborn
Poland in 1918 was consisting of three parts of dif-
ferent legal and monetary systems, agriculture and
industry development, roads and railroads infra-
structure, metric systems, technical and environmen-
tal standards, numerous ethnical minorities etc. The
year 1939 and the beginning of World War Il
brought end to the free Republic of Poland, which
was partitioned between Nazi Germany and Soviet
Union. As the outcome of the war of 1939-45 in the
new Yaltan order Poland was left in the Soviet
sphere of influence. The country borders were
moved West, to the river Oder, while the huge east-
ern part of country was introduced to the Soviet Un-
ion. Incorporation into the Soviet bloc resulted in
radical changes in country policy, economy and legal
system, industry development (dispensable develop-
ment of heavy industry), ownership of means of pro-
duction as well as lack of personal and political free-
dom. The collapse of the Eastern bloc in 1989,
caused by, inter alia, the Solidarity revolution,
opened for Poland the road to free and sustainable
growth but its underdevelopment in many areas
should be first overcome. The entry of Poland to Eu-
ropean Union in May 2004 seems to be a pivotal date
in Poland’s development, first proving the progress
made since 1989, second opening the new opportu-
nities for sustainable development. The unanswered
question concerns the actual state of sustainable de-
velopment in Poland and, specially, in its less devel-
oped and most diversified region, the Lublin prov-
ince.

This paper presents the attempt of sustainable devel-
opment assessment for one of the less developed re-
gions of European Union, the Lublin Voivodeship,

Poland. The performed analysis was related to devel-
opment of the whole country and to the international
level of the European Union. Additionally, the diver-
sification of development between municipal/urban-
ized and rural regions of Lublin VVoivodeship, as well
as Poland, was discussed.

Materials and methods

Object description

Lublin Voivodeship, located in the southeastern Po-
land, in its current shape established on January 1,
1999, is third of biggest administrative regions in Po-
land, its area is equal to 25 122.49 km? while its pop-
ulation was, in the end of 2013, equal to 2156150
people, which was approx. 5.6% of Poland popula-
tion (www.stat.gov.pl). The population density in
Lublin Voivodeship is equal to approx. 85.8 resi-
dents per km?. According to the administrative divi-
sion the Lublin VVoivodeship is divided into 24 coun-
ties (powiats) covering 4 city counties and 20 land
counties, which are further divided into 213 rural
communes (gminas). There are 42 cities and towns
and 4 116 rural settlements in the province. The larg-
est city in the voivodeship, its capital, Lublin with
population of approx. 344 000 (www.stat.gov.pl) is
9™ city in the country, according to population size.
The next three largest towns of Lublin VVoivodeship
are Chetm, Zamo$¢ and Biata Podlaska with popula-
tion between approx. 70 000 and 50 000 residents.
Lublin Voivodeship is definitely a rural region, with
rural population exceeding 53.7% of total number of
province residents. Recently its gross domestic prod-
uct per capita was reported as equal to 30 477 PLN
(approx. 7256 Euro) makes Lublin Voivodeship the
poorest region in the country and one of the poorest
in EU.

After political and economic transformation of Po-
land during the last decade of the 20™ century and
collapse of several heavy industry enterprises in Lu-
blin, the industrial production located in the province
is very limited, achieving approx. 2.5% of the pro-
duction in the country while sale of construction and
assembly production reaches approx. 3.0%. Eco-
nomic transformation also resulted in increased level
of unemployment, of which the registered unem-
ployment reached the range 11.2%-17.8% in period
of 2004-2013. As the result, the considerable part of
province residents is endangered by poverty, legal or
relative, up to over 20% of the total population.

Methodology

Sustainable development assessment of Lublin Voi-
vodeship was conducted for the time period of 2004-
2013. The starting date was selected according to the
pivotal date in last decade of Poland’s history, i.e.
joining the European Union during the largest single
expansion of the EU on 1 May 2004. The analyses
were based on sustainable development indicators
method. The applied indicators were based on data
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Table 2. SDIs applied to sustainable development assessment of EU, Poland and Lublin VVoivodeship

Pillar of Sustainable
sustainable development Unit Definition
development indicator
Economic Gross  Domestic Euro Gross Domestic Product (market value of all goods and ser-
Product per capita vices produced in a year) divided by number of the population.
Commune income Euro Income of local administration per one resident.
per capita
Mean gross salary Euro Mean salary before tax deduction.
Monthly income Euro Mean monthly income per one resident.
per capita
Social Registered unem- % Percentage of officially registered unemployment.
ployment
Rural vs. total un- % Registered unemployment in rural regions related to total reg-
employment istered unemployment.
Poverty threshold % Percentage of population living below the national legal and
relative poverty threshold.
Birth rate indica- - Difference between births and deaths related to 1000 inhabit-
tor ants
Infant  mortality %o Relation of infant deaths to infants births per 1000 inhabitants
rate
Total fertility rate - Average number of children that would be born to a woman
over her lifetime.
Population per one - Number of inhabitants related to number of available hospital
hospital bed beds.
Patients per hospi- - Number of treated patients related to number of available hos-
tal bed pital beds.
Net migration rate - Difference of officially registered immigrants and emigrants of
an area divided per 1000 inhabitants.
Environmental | Water use m3/m Yearly water consumption per one inhabitant.
and technical
Water supply net- % Number of inhabitants connected to water supply systems re-
work users lated to total population.
Sanitary sewer us- % Number of inhabitants connected to sanitary sewer systems re-
ers lated to total population.
Water supply net- | km/100 km? | Length of water supply network pipelines per 100 km?,
work density
Sanitary  sewer | km/100 km? | Length of sanitary sewer network pipelines per 100 km?.
network density
Waste water treat- % Number of inhabitants connected to waste water treatment
ment plant users plants related to total population.
Total wastes kg/person | Total wastes mass related to one inhabitant
Sorted vs. un- % Relation of sorted domestic wastes to unsorted wastes.
sorted wastes

published by Polish government executive statistical
agency Central Statistical Office and freely available
in Local Data Bank at www.stat.gov.pl. Data consid-
ering indicators of sustainable development for
United Europe and its member countries were ob-
tained from the EU statistical office Eurostat web
page and several reports concerning indicators of
sustainable development of the EU (GUS, 2011; Eu-
rostat, 2013a, 2013b).

The performed attempt of Lublin Voivodeship’s sus-
tainable development assessment related to develop-
ment of the whole country and the international level
of the EU was conducted for the following areas of
sustainability: social, economic and environmental —
technical. In many specific cases the development of
Lublin province was analyzed separately basing on

the established indicators for both, urban and rural
regions of the province. The special attention was
paid to impact of the environmental engineering on
sustainable development (Pawtowski, 2010).

Table 2 shows the indicators of sustainability applied
to the presented study.

Sustainable development analyses

Economic development

The most frequently used economic indicator de-
scribing standards of living of a country or a region
is Gross Domestic Product (GDP) per capita. Ac-
cording to EU data the real GDP per capita for EU
mainly increased, excluding slight decrease and lim-
ited growth after world crisis period in 2008 year,
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from 19 600 Euro in 2000 to 26 600 Euro in 2013.
The GPD per capita in Euro zone reached even
higher level.

In 2013, according to actual Eurostat data, GDP per
capita of Poland was equal to 10300 Euro, which
makes it 38.7 % of EU and 33.9% of Euro zone GDP
per capita. Only two countries in the EU present sig-
nificantly lower indicators. Bulgaria with GDP per
capita equal to 21.1% of EU and 19.0 of Euro zones
GDP as well as Romania with 27.1% and 22.7% re-
spectively. The similar level of the discussed SDI to
values for Poland is presented by Hungary (37.9%
and 34.2%), while Latvia (43.6% and 36.9%) and
Lithuania (44.4% and 38.0%) present slightly higher
indicators. The available Polish data, presented by
GUS for the Lublin Voivodeship (of population
comparable to Latvia and Lithuania) shows the real
GDP per capita for year 2012 equal to 7019 Euro per
person. This value is 70.3% of GDP per capita of Po-
land and 26.4% of indicator for the EU. The histori-
cal development of analyzed SDI for Lublin Voi-
vodeship, Poland, EU and its Euro zone in the period
of 2004-2012 may be observed in Fig. 1.
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Figure 1. GDP per capita for Lublin province, Poland, Eu-
ropean Union and Euro zone in period of 2004-2012 (de-
veloped after data by GUS and Eurostat)
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Figure 2. Growth rate of GDP per capita for Lublin Voi-
vodeship, Poland and European Union in period of 2004-
2013 (developed after data by GUS and Eurostat)

Fig. 1 and Fig. 2 show that economics of Poland and
Lublin Voivodeship were not significantly affected
by the world crisis in 2008, which clearly hit Euro-
pean economics in 2009. The growth rate of GDP per
capita for Lublin province and Poland were slowed
down by the crisis but the negative values were not
reached. According to Polish data, the lowest value
observed, growth rate of 0.6%, was noted in Lublin
Voivodeship in 2009, at the same time the value for
European Union reached the level -4.8%.

Voivodeship
=O=European

=rr=Euro zone

Voivodeship

However, despite the fact, that analyses of growth
rate of gross domestic product per capita suggests
that economy of Lublin Voivodeship developed for
the tested period slightly slower that in the rest of the
country, but at the satisfactory level (even exceeding
the GDP growth at the end of 2013), the real level of
life may be assessed by application of another two
indicators, i.e. mean gross salary and monthly in-
come per capita. Mean gross salary for inhabitants of
Lublin Voivodeship was permanently lower than the
mean value for the country during the considered pe-
riod of time and rested in rather steady level of the
range from 87% to 90 % of mean salary for Poland.
Its value varied for Lublin VVoivodeship between 499
Euro in 2004 and 831 Euro in 2013, while for Poland
these values were 574 in 2004 and 923 in 2013, re-
spectively. Although, monthly income per capita for
residents of Lublin province was constantly decreas-
ing its value in relation to country’s mean value —
from 92% in 2004 (161 Euro vs. 175) to 85% in 2013
(252 Euro vs. 304 Euro).

Economic development of the region may be also as-
sessed according to changes in local governments’
incomes per capita. The clear increase of communes
incomes per capita for the considered period is visi-
ble, starting from 449 Euro in 2004 to 892 Euro in
2013 for Poland, including cities and from 379 Euro
in 2004 to 738 Euro in 2013 in rural areas. For the
same period the same values for Lublin VVoivodeship
(including cities) increased from 389 Euro to 810
and from 350 to 702 Euro for rural areas. Thus, a
huge difference between incomes of communes, in-
cluding cities and rural ones, in the scale of the whole
country is visible. The incomes per capita of rural
local governments were equal to approx. 82-85% of
communal incomes including cities. Despite the fact
that incomes of communes including cities were
lower in Lublin VVoivodeship during the period of the
analysis, reaching the value of 82-91% of Poland’s
incomes, reaching even in some period of time the
level comparable to country’s rural communes in-
come, the difference between municipal and rural
communes incomes located in Lublin province were
in the range of 87-92%.

The brief analyses of sustainable development of Lu-
blin Voivodeship and Poland, related to level repre-
sented by states of the European Union, showed that
both, Poland and Lublin province developed signifi-
cantly during the considered period of time. How-
ever, despite the fact that GDP per capita showed
weaker reaction of Polish economy to the world cri-
sis started in 2008, the quality of life in Poland may
be affected by the low value of gross product. Addi-
tionally, all tested economical SDIs for Lublin Voi-
vodeship showed considerable differences between
the region, especially its rural part, and the whole
country. The development of the Lublin province’s
economy similar in rate to the development of Po-
land’s economy is not enough to fill the gap in all
applied development indicators.
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Social development

Generally, social development may be assessed by
means of several indicators, connected also to qual-
ity of live understood as well-being of societies or
individuals. The selected SDIs describing quality of
live were already used in description of the actual
progress of economic development for EU, Poland
and Lublin Voivodeship, so the total registered un-
employment rate, directly connected to economy and
creating social problems affecting quality of life, will
be discussed as the first.

According to data reported by Eurostat the actual to-
tal registered unemployment rate for Poland equal
10.3% is close to the mean value for European Union
(10.8%). However, official data presented by Polish
GUS for year 2013 show the registered unemploy-
ment rate for Poland as 13.4%. Nonetheless, there
are numerous countries in EU of registered unem-
ployment higher than observed in Poland, e.g. start-
ing from Spain, Greece with 26.1% and 27.5% in
2013, respectively, to Croatia, Cyprus, Portugal and
Slovakia of unemployment in range of 14.2%-
17.3%. On the other hand, there are the countries
with the lowest rate of registered unemployment,
such as Austria (4.9%) and Germany (5.2%). Fig. 3
presents the development of registered unemploy-
ment in EU, Poland and the Lublin VVoivodeship for
2004-2013. It shows, that in 2004 the registered un-
employment in Poland and Lublin VVoivodeship was
approx. two times higher than in the countries of Eu-
ropean Union. Then, the observed indicators of un-
employment for Poland decreased significantly until
the year of 2008. Since 2008, the increased world
and European crisis resulted in nearly parallel in-
crease of registered unemployment in all the dis-
cussed regions: The EU, Poland and Lublin Voi-
vodeship. However the value for discussed SDI is
still significantly higher in Poland than the mean
value for European Union by approx. 30%.

The full assessment of unemployment in Poland and
Lublin Voivodeship should be supported by the anal-
ysis of unemployment diversification. According to
official data for year 2011, over 60% of population
in Poland was living in the urbanized areas. In the
scale of the whole country for the period of consid-
eration the registered unemployment in rural areas
was in range of 42%-44% so its roughly corresponds
to percentage of rural population in Poland, 38-39%
of total population. The registered unemployed re-
siding in rural settlements of Lublin Voivodeship
during considered time period were in range 53-
55%, higher than in case of the whole country, but
again roughly corresponding to the share of rural
population in Lublin province (approx. 53% of resi-
dents).

Another indicator of sustainable development con-
nected to social matters and directly resulting from
the economic conditions is number of people at risk
of poverty and social exclusion (AROPE). Accord-
ing to EU regulations (1177/2003, 1553/2005,

1791/2006) AROPE is defined by share of people
who are: i) at risk of poverty, meaning below the
poverty threshold; ii) in a situation of severe material
deprivation and iii) living in a household with very
low work intensity. The EU poverty threshold for
risk of poverty is understood as persons with an
equivalised disposable income below the risk-of-
poverty threshold, which is set at 60 % of the na-
tional median equivalised disposable income.
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Figure 3. Registered unemployment for EU, Poland and
the Lublin Voivodeship in 2004-2013 (developed after
data by GUS and Eurostat)

According to Eurostat mean share of people at risk
and social exclusion in 2013 was equal to 24.5%,
while the highest values observed for Bulgaria and
Romania reached the values of 48.0% and 40.4% re-
spectively. The lowest values of ARPOE was in
2013 observed in the Netherlands, Sweden and
Czech Republic equal to 15.9%, 16.4% and 14.6%,
respectively. During the same time European indica-
tor of people at risk and social exclusion in Poland
was equal to 25.8%, slightly above the average
value. The level comparable to presented by Poland
was in 2013 achieved by several countries such as
United Kingdom, Spain and Portugal. However, it is
worth to note, that, according to Eurostat data, num-
ber of people endangered by poverty and social ex-
clusion in Poland decreased significantly in the pe-
riod 2004-2013. In year 2005 noted value of ARPOE
indicator for Poland was equal 45.3%, then, in 2008
reached the level of 30.5%, just to decrease to 27.8%
- 27.2% between 2009-2011.

The inner Polish statistics, presented by GUS, are
based on several thresholds of poverty of which the
legal, relative and minimum of existence thresholds
are commonly used. According to Polish regulations,
the legal poverty threshold determines the percent-
age of persons living in households of expenses
lower than the one allowing to obtain the financial
support from the social help (due to the binding
Polish law). The relative poverty threshold deter-
mines the percentage of people living in households
of expenses lower than 50% of mean expenses of the
total number of households in the country. The last
poverty threshold used in Poland determines the
share of people whose incomes allow only to secure
the basic needs necessary for biological survival of
human being.

Voivodeship

=O=European Union
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centage of Poland and Lublin Voivodeship residents
endangered by various types of poverty threshold.
During the whole analyzed time period, the poverty
indicators for Lublin province were higher than the
mean values for Poland. Additionally, it’s worth to
mention than during the last three years for which the
official data are available (2011, 2012 and 2013) the
studied indicators for Lublin VVoivodeship belonged
to the group of the highest in the country reaching
the following values: legal poverty threshold indica-
tor 10.3%, 9.0% and 17.6%, relative poverty indica-
tor 23.3%, 22.9% and 21.5% and minimal existence
indicator 11.0%, 8.5% and 9.4%, respectively. Fig. 4
shows also that time varied curve, presenting per-
centage of people endangered by reaching the legal
poverty threshold, has similar shape and decreasing
tendency for both, Poland and Lublin Voivodeship.
The only difference is the indicator value, higher for
Lublin province by approx. from 13% to 56%. In
case of the other studied indicator the higher differ-
entiation between the values for Poland and Lublin
province may be observed because not only the
higher values but in the increasing trends for Lublin
Voivodeship.

Social sustainable development may be assessed also
by application of indicators related to generally un-
derstood health of the population. One of the most
worldwide popular and commonly applied indicator
is the birth rate. According to EU data, the mean
birth indicator for EU in 2012 was equal to 0.3, while
the value reported by Eurostat for Poland was equal
to 0.0. Meanwhile, the lowest values of the birth rate
in EU were noted in Cyprus and Malta, -3.4 and -2.4,
respectively. The highest birth hate was observed in
Lithuania reaching 2.9 (similar values of approx. 2.8
were noted in Latvia and Bulgaria). Thus, the birth
rate indicator for Poland does not differ significantly
from the European mean.

Fig. 5 presents comparison of the birth rate for the
EU, Poland and Lublin Voivodeship based on data
allowed by Eurostat and Polish GUS for the selected
period of analysis. It’s clearly visible that through
the whole analyzed time the birth rate indicator for
the Lublin province was significantly lower than for
the whole country and the EU mean and had the neg-
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Figure 5. Birth rate indicator for EU, Poland and Lublin
Voivodeship, based on GUS and Eurostat data

Another social SDI connected to population’s health
is the infant mortality rate, which was commonly
used in the past to assess the capability of health care
system and popularly understood quality of life. Ac-
tual, the mean infant mortality rate per 1000 births
for all EU countries, presented by Eurostat, is at the
level of 3.8, while for Poland 4.6. The lowest mor-
tality rates in 2012 were observed in Slovenia (1.6),
Finland (2.4), Luxembourg (2.5) and Sweden (2.6).
On the other hand, the highest infant mortality values
were noted in Romania (9.0), Bulgaria (7,8) and Lat-
via (6.3). The level similar to represented by Poland
was reported for Hungary and the United Kingdom.
There are no significant differences between infant
mortality rates reported by Polish GUS for Poland
and Lublin province. The reported values are similar
and the decreasing tendency, providing for improve-
ment in public health care, is visible. The infant mor-
tality rate in Poland for the considered period de-
creased from 6.8 to 4.56, while in Lublin VVoivode-
ship from 7.93 to 4.56.

The another SDI allowing to assess the social sus-
tainable development and connected to public health
and society wealth may be the total fertility rate. In
EU in 2013 it was equal to 1.58, for Poland even less,
1.3. The lowest value in European Union, equal to
1.28 was reported for Portugal, while the highest
values, 2.01, were noted for Fance and Ireland. If we
add, that in the UK and Sweden, total fertility rate is
at level of 1.92 and 1.91, respectively, it becomes
visible that the top fertility rates were noted in
countries of significant immigration, registered and
unregistered.

Fig. 6 shows changes of total fertility rate for Poland
and Lublin VVoivodeship and for the European Union
in the period of 2004-2013. It’s visible, that after few
opening years of the studied decade the level of dis-
cussed SDI became the same. Changes of fertility
rate in Poland and Lublin province are correspond-
ing to changes in some economic SDIs, such as gross
rate of GDP per capita or registered unemployment.
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Additionally, the total fertility rate in Poland and Lu-
blin region was lower than the mean EU value for
the whole considered period.
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Figure 6. Total fertility rate for EU, Poland and Lublin
Voivodeship, developed after GUS and Eurostat data

Public health care, affecting social sustainable devel-
opment, may be assessed by its accessibility, quanti-
fied by the number of hospital beds available for the
population of a country or region.

The mean value of population per one hospital bed,
according to calculations based on Eurostat reports,
was in 2011 equal to 225. For the same year this SDI
for Poland, according to Eurostat, was equal to 153,
while the lowest value of 122 was noted for Ger-
many and the highest, 370, for Sweden. The similar
population per one bed to the one reported for Poland
were in 2011 observed in Bulgaria (155), France
(157) and Belgium (158).

The Polish governmental statistical agency, GUS,
presents slightly different data concerning the dis-
cussed SDI. According to this source, actually, the
population per one hospital bed reached in 2013
level of 205, while this indicator for Lublin Voivode-
ship was equal to 187. The historical development of
the concerned SDI is presented in Fig. 7. The differ-
ence between indicator for the whole country and for
the Lublin province remains nearly constant through
the analyzed period, but the accessibility of public
health care in Lublin region was easier, because of
lower population per one hospital bad. However the
number of patients treated, related to one hospital
bed, was in the last decade similar or slightly lower
in Lublin Voivodeship then in the whole country. In
2004 — 35 people were treated one bed in Lublin re-
gion, 37 in the whole state of Poland. After nearly a
decade, in 2011, 42 people were treated on one bed
in Lublin Voivodeship and 44 was the mean value
for Poland. Thus, the public health care in Lublin
province may be assessed as slightly less effective
than the mean values representing the whole country.
Both SDIs, for Lublin region and for Poland showed
mostly lower values during the considered period
than the reported EU mean.

Finally, social sustainable development may be also
assessed by analysis of net migration rate SDI. How-
ever it should be remembered, that usually presented
data concern only the official registered migration,
which in any cases may be significantly lower than
the unofficial, unregistered migration. The mean mi-
gration rate for EU in 2013 reached the level of 3.3,

1,40 —-Lublin
130 % Voivodeship
1,20 —C=European Union

while for Poland -0.5 migrants per 1000 inhabitants.
The above means, than people are still migrating to
the countries of European Union, but inhabitants of
Poland are leaving their country. The highest posi-
tive migration rate was in 2013 noted for Italy, 19.7,
the lowest negative equal to -13.9 was reported for
Cyprus. Net migration rate observed for Poland had
the lever comparable to Czech Republic, Bulgaria
and Romania.
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Figure 7. Population per one hospital bed in EU, Poland
and Lublin Voivodeship, developed after GUS and Euro-
stat data

Fig. 8 presents the historical net migration rate SDI
for the period of 2004-2013 for Poland and Lublin
Voivodeship. Both presented curves are quite simi-
lar, in most cases net migration rate, for both, Poland
and Lublin region are negative, however, the dis-
cussed SDI had greater values for Lublin Voivode-
ship. During the same decade, the net migration rate
for the EU, reported by Eurostat, was clearly higher,
reaching only positive values (see Fig. 8).
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Figure 8. Net migration rate for EU, Poland and Lublin
Voivodeship, developed after GUS and Eurostat data

The presented above attempt of assessment of social
sustainable development of Poland and Lublin Voi-
vodeship showed some progress since the date of en-
try to European Union, e.g. in public health care, de-
spite the temporal changes related to economic and
political situation in and outside of the country.

The presented data also shows, that Lublin region, in
most cases, develops slower than the mean values for
the rest of the country. However, there are visible ar-
eas where the social sustainable development of Po-
land and Lublin Voivodeship is endangered. Rela-
tively high and constantly slightly increasing regis-
tered unemployment, high and constant rural unem-
ployment, significant numbers of inhabitants endan-
gered by poverty, decreasing birth rate, negative
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value of net migration rate suggest, that Poland and
its poorest region, Lublin VVoivodeship are not so at-
tractive for their residents as they should be.

Environmental and technical development

Usually the environmental and technical develop-
ment is assessed by several SDIs connected do qual-
ity of environment, its pollution, available resources
and their quality. However, in this paper we would
like to propose the alternative set of easily available
and understandable indicators, focused mainly on in-
teractions between environment, technical infra-
structure of environmental engineering and quality
of life and health of population (see Tab. 2).

In our opinion, there is no quality of life and devel-
opment of population without access to fresh water
resources. The mean yearly water use for several
countries of EU, reported by Eurostat, was in 2011
at the level of 69 m?® per inhabitant, while water use
in Poland was equal to 40 m® per inhabitant. The
highest water use per one resident in 2011 was re-
ported in Cyprus reaching over 158 m? per resident
and Latvia, 120 m?® per resident, the lowest in Lithu-
ania and Estonia, approx. 33 and 36 m?® per resident,
respectively. The level reported of tap water use for
Poland was noted only for Romania. The neighbor-
hood EU countries of Poland showed grater water
use, i.ge. Czech Republic 47 m3and Germany 50 m®,
To better understand structure and amounts of con-
sumed fresh water by households residents the an-
other SDI should be introduced: population, in per-
centage, connected to water supply pipelines.

The mean value of inhabitants connected to orga-
nized water supply systems in the European Union
was in 2011 equal to 92.3%. The highest possible
values, i.e. 100%, were reported for the seven coun-
tries, including e.g. Belgium, Spain and the Nether-
lands. The population connected to water supply
over 90% was reported in eight EU countries. On the
other hand, 57% of population were connected to
water supply pipelines in Romania. The mean popu-
lation of member countries of EU during the decade
between 2004 and 2013 was in the level of 91.0%-
92.3%.

The precise info describing yearly water use in Po-
land and Lublin Voivodeship, with differentiation on
municipal and rural areas, is presented in Fig. 9 and
Fig. 10. Generally, we may state that yearly water
use for whole country of Poland was at the nearly
constant level, in the range of 31-32 m® per inhabit-
ant, more than twice lower than the mean value for
the EU. It is visible that in both, Poland and Lublin
Voivodeship, water use in the cities was significantly
higher during the whole period of analysis then tap
water consumption in the rural areas. Fig. 10 shows
also the constant decrease of water use in the cities
and increase in the rural areas, both for Poland and
Lublin region. However, the tap water consumption
in cities of Lublin Voivodeship was at comparable

level to the mean consumption for the whole coun-
try. Additionally, tap water use in the rural areas of
Lublin was the lowest of analyzed values, for the
whole period concerned.
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Figure 9. Water use per inhabitant in EU, Poland and Lu-
blin Voivodeship, developed after GUS and Eurostat data
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Figure 10. Water use per inhabitant in cities and rural Po-
land, 2004-2013, combined after GUS data
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Figure 11. Water supply pipelines users in Poland and Lu-
blin Voivodeship, based on GUS data

To better understand these information we need to
introduce the data concerning various types of water
supply users in Poland — see Fig. 11. The historical
data presented in this Fig. show, that the mean pop-
ulation of Poland connected to water supply pipe-
lines increased slightly since 2004, from 85.5% to
88%. The number of water supply network in the
cites was nearly unchanged, both in Poland and Lu-
blin Voivodeship, during the whole discussed dec-
ade, at the level of 94-95%. The greatest changes
were reported for rural settlement in Poland and Lu-
blin Voivodeship, the clear increase of connected
population, from 71 to 77% and from 66 to 72%, re-
spectively. However, the part of rural population
connected to water supply systems in Lublin prov-
ince is lower than in the rest of the country. The rest
of the population use the local water sources, such as

~- Lublin Voivodeship
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dug or drilled wells, providing water of unknown
and uncontrolled quality.

Water consumption always results in domestic and
municipal sewage generation and discharge, so the
environmental and technical sustainable develop-
ment should be also assessed by share of population
connected to sanitary sewers (as allowing to limit the
danger of environmental pollution triggered by un-
controlled wastewater discharge). According to Eu-
rostat data, the mean value of urban population con-
nected to sanitary systems was in 2011 equal to ap-
prox. 82%, while in Poland this value reached the
level 87%. The similar level was reported for Bel-
gium (89%), Sweden (87%) and Czech Republic
(83%). The highest values were noted in Spain and
the Netherlands, 99%, the lowest in Croatia, 53%,
Slovakia (62%) and Slovenia (63%). Unfortunately,
no separate data for rural populations were available
in Eurostat.
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Figure 12. Sanitary sewers users in Poland and Lublin Voi-
vodeship in the period of 2004-2013

The precise data concerning different types of sani-
tary sewer users in Poland and Lublin VVoivodeship
are presented in Fig. 12. The total population of Po-
land inhabitants connected to sanitary wastewaters
systems increased in the period of our analysis, from
58% to 65%. In Lublin Voivodeship this value was
in range 44%-50%. The urban population using san-
itary sewer also slightly increased and was in range
of 84%-87.4% and 84.4%-86.7% for Poland and Lu-
blin region, respectively. The greatest increase in
percentage of people connected to organized sanita-
tion systems was observed in the rural areas, from
17.3% to 30.9% for Poland and from 9.3% to 17.7%
for Lublin Voivodeship. The quoted numbers show
that the majority of rural population of Poland has no
connection to organized wastewater collection sys-
tems. The generated wastewaters are transported to
wastewater treatment plants by septic cars or man-
aged in various types of mostly uncontrolled septic
tanks and domestic sewage treatment plants, usually
limited to drainage systems. The available GUS data
show, that in 2013 there were 2256572 septic tanks
noted in Poland and 178114 tanks in Lublin Voi-
vodeship. The 154944 and 18458 operating domestic
sewage treatment plants of various efficiently were
reported in Poland and Lublin region in 2013, re-
spectively.
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To better understand diversification of water use and
water and wastewater systems in urbanized and rural
areas of Poland and Lublin Voivodeship, the density
of discussed system should be presented. Fig. 13,
Fig. 14 and Fig. 15 present total, urbanized and rural
density of discussed systems, respectively.
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Figure 13. Total water supply and sanitary sewer network
density in Poland and Lublin Voivodeship, based on GUS
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Figure 14. Urban water supply and sanitary sewer network
density in Poland and Lublin Voivodeship, based on GUS
data

Data presented in Fig. 14 show, that during the last
decade, since entrance of Poland to the EU, the den-
sity of both studied environmental engineering sys-
tem increased, especially the sanitary wastewater
collection system. However, the density of sanitary
sewer is clearly several times lower than density of
water supply system. Additionally, density of both
systems are significantly lower in Lublin Voivode-
ship than in the whole country.

Fig. 14 shows the clear increase of both systems den-
sity in urbanized areas during the last decade. It’s
visible that the greatest increase was reported for
density of urban sanitary wastewater system in Po-
land, from the density of approx. 195 to 267 km per
100 km? of urbanized area. The same value for Lu-
blin Voivodeship was presented as increasing from
195 to 247 km per 100 km?, so the observed devel-
opment was slower.

Fig. 15 shows, that density of both studied systems,
water supply and wastewater sewer, however in-
creasing since 2004, is significantly lower in rural
conditions then in urbanized areas. The density of
water supply increased from approx. 64 and 61 km
per 100 km? to 76 and 74 km per 100 km? for Poland
and Lublin VVoivodeship, respectively. Definitely the
worse situation is visible in case of rural sanitary
sewer systems. Their density in Poland increased
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Rural water supply and sanitary sewer network density
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Figure 15. Rural water supply and sanitary sewer network
density in Poland and Lublin VVoivodeship, based on GUS
data

since 2004 from approx. 11 to 26 km per 100 km?2,
During the same period in Lublin Voivodeship the
increase of sanitary sewage density from 5.4 to 13
km per 100 km? was observed. Thus, the density of
rural sewage system in Lublin province is twice
lower than mean value for the rest of country.

The final elements of sewage removal systems are
wastewater treatment plants (WWTPs). Unfortu-
nately, data concerning population of EU countries
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required to be collected and treated to reduce the an-
thropogenic threat to the environment. The total mu-
nicipal wastes per capita generated and collected in
2012, according to Eurostat data, varied between 688
kg/person in Denmark and 271 kg/person in Roma-
nia. The mean value of total wastes generated in the
EU countries was equal to 487 kg/person. The
amount reported in Eurostat for Poland reached the
level of 314 kg/person. The interesting phenomenon
may be noticed here, the lesser developed country
(e.g. lower economical SDIs discussed earlier) the
lower total waster per capita reported in the survey.
The group of countries with the total wastes reported
as comparable or lower than in Poland covered
Czech Republic, Estonia, Latvia, Romania, and Slo-
vakia, thus, all belonging to the late Eastern Soviet
bloc. The above may be connected to the higher con-
sumption triggered by higher standards of life or
more efficient system of wastes collection and treat-
ment in developed countries of Western Europe.

Total wastes per resident
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in 2011 equal to 87%. The reported values varied be-
tween 100% (e.g. Denmark, Germany, the Nether- 100
lands and Finland) and 39% (Croatia) or 42% (Ro- 50
mania). According to GUS data, actually, 70.3% of 0
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residents of Poland are connected to WWTPs. The
share of Poland’s population connected to
wastewater treatment plants increased from 59% to
79.4% during the period 2004-2013. At the same
time number of Lublin VVoivodeship residents using
WWTPs increased from 50.6% to 55.5%. Fig. 16
presents data concerning diversification of popula-
tion connected to WWTP in urbanized and rural ar-
eas of Poland and Lublin Voivodeship.
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Figure 16. Residents of urbanized and rural areas of Poland
and Lublin Voivodeship connected to WWTP

Fig. 17 shows that in both cases, Poland and Lublin
region, the huge diversification of population con-
nected to wastewater treatment plants. Despite the
fact, that since 2004 number of rural inhabitants of
Poland and Lublin Voivodeship connected to
WWTPs increased to 35.3% and 22%, respectively,
these numbers are several times lower in comparison
to residents of urbanized areas.

Residence of population, in urbanized and rural ar-
eas, always results in generation of wastes, which are
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Figure 17. Total wastes per capita for Poland and Lublin
Voivodeship in 2004-2013
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Fig. 17 presents historical survey based on GUS data
of total wastes per capita generated in Poland and
Lublin Voivodeship, with additionally presented
wastes generated in households. It shows, that during
the last decade, despite the small deviations, level of
total wastes generated in Poland and Lublin Voi-
vodeship was constant and was at the level of ap-
prox. 250 kg/person and 160 kg per person respec-
tively. The amount of wasters collected from house-
holds was clearly lower, the level of 180 kg/person
and 120 kg/person for Poland and Lublin region, re-
spectively. However, the relation of sorted versus
unsorted wastes for Poland and Lublin Voivodeship
shows the clear increase of sorted wastes share re-
sulting from the recent changes in law, wastes man-
agement and increased environmental awareness of
the Polish society. In 2004, the percentage of sorted
wastes, including household wastes, in Poland and
Lublin province was at the level of approx. 2-2.5%,
nowadays, according to GUS data, this share reached
the level of 13-13.5% in 2013.

However, problem of wastes collection and treat-
ment is not fully solved in Poland and Lublin Voi-
vodeship. According to data reported by GUS, in
2013, there were 431 and 56 operating municipal
landfill cells in Poland and Lublin Voivodeship, re-
spectively. On the other hand, the number of re-
ported uncontrolled wild garbage dumps of various
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scale was significant, reaching the level of 2791
dumps in Poland and 303 in Lublin Voivodeship.
The share of landfilled wastes to the total mixed
wastes collected in 2013 was equal to 67% for Po-
land and 75.8% for Lublin Voivodeship.

The brief analysis of presented selected SDIs for en-
vironmental and technical development for Poland
and Lublin Voivodeship showed, that during the last
decade, the country and the region developed. How-
ever, the ratio of this development may be unsatis-
factory. A very huge diversification between urban-
ized and rural areas of Poland and Lublin Voivode-
ship is visible, especially in the field of water use and
supply, wastewater removal and connections to
wastewater treatment plants. Additionally, it’s
clearly visible, than in case of most of the discussed
sustainable indicators development of Lublin region
was slower than the development of the rest of the
country.

Conclusions

This paper presented the brief attempt of sustainable
development assessment of one of less developed
province of Poland, Lublin Voivodeship, since the
entrance of Poland to the European Union in 2004.
Our studies were based on a very popular methodol-
ogy of sustainable development indicators. The spe-
cial set of 21 SDIs was selected to present and quan-
tify the sustainable development of the studied area
and compare it to the actual state of development of
the whole country to study the possible diversifica-
tion in three main circles of the sustainable develop-
ment: economic, social and environmental-tech-
nical. Additionally, the differences between devel-
opment of urbanized and rural areas of Lublin region
and Poland were considered. When it was possible,
the discussed data were compared to the most actual
data concerning SDIs for the United Europe and its
member states. The selected indicators differed
slightly from the ones commonly used, their choice
was reliant on ease of data availability and was men-
tioned to underline the quality of life and interactions
between the society and the environment.

The main outcome of our analyses is that both, Lu-
blin Voivodeship and Poland showed development
since entrance to the European Union in 2004 in all
studied fields of sustainability. However, there is
still a visible and significant gap between level of de-
velopment presented by the leading member coun-
tries of European Union or the mean level of the EU
countries and Poland or Lublin Voivodeship. Addi-
tionally, in most cases the applied quantifiable indi-
cators showed slower development of Lublin region,
than the rest of the country. Finally, the significant
differences between most values of the tested SDIs
for urbanized and rural areas of Lublin province and
Poland confirm the diversification of sustainable de-
velopment of studied areas.

The clear orientation of Lublin province towards the
sustainable development is visible. The sustainabil-
ity indicators show significant progress since 2004,
even in several aspects, like growth rate of GDP per
capita, public health care, reaching or exceeding the
mean values for the rest of the country. But there
were many threats for the sustainable development
of the Lublin Voivodeship identified during our
analyses, in all aspects of sustainability.

The main and, in our opinion, most important factors
threating the sustainable development of Lublin Voi-
vodeship are:

e Low value of most applied economic indi-
cators, including GDP per capita, mean
gross salary, monthly income per capita
representing low economical capabilities of
the region and limiting several activities,
including purchasing power reflecting the
economical underdevelopment of the re-
gion, especially its rural areas;

e High registered unemployment, especially
in rural areas, significant number of popu-
lation endangered by poverty, for both na-
tional and relative thresholds, low, negative
value of the birth rate, low fertility rate and
negative rate of registered migration rate
clearly show the limits for sustainable de-
velopment, low quality of life and uncer-
tainty of the society resulting from the lim-
ited perspectives for the future;

e Low tap water use, especially in rural areas,
low numbers of population connected to
water supply and wastewater removal net-
works, reduced density of water supply sys-
tems and totally undeveloped wastewater
systems in rural areas, low number of rural
inhabitants with access to wastewater treat-
ment plants, sewage management based
mainly on septic tanks, low amount of total
mixed wastes collected show the huge
threats to environmental and technical sus-
tainable development in the aspect of the
environmental engineering triggering sig-
nificant danger to the natural environment,
public health and quality of life.
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