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Summary. The purpose of this study has been to assess the progress on rural are-
as with respect to the access to linear infrastructure which contributes to the environ-
ment conservation. The study covered rural areas in Poland. The time span was 2002-
2012. Indicators and indices were calculated from the gathered datato characterize the
sustainability of development with respect to the natural environment. Distinct dispro-
portions were noted in the share of population with access to linear infrastructure, es-
pecially sewers and gas pipelines, between towns and the countryside. A steady progress
in the accessibility to linear infrastructure in rural areas has been noticed, although in
many cases the rate of advance decreased in the consecutive years.

Introduction. The concept of sustainable development has arisen from
the notion of eco-development, which — according to common knolwedge —
originated in 1969, when the report ‘Man and His Environment’ signed by the
United Nations Secretary-General U Thant was published. The idea of eco-
development, which in the early 1970s was associated with the problems of
underdeveloped countries, has grown into the concept of susitanable develop-
ment, seen as a distinguishing mark of advanced civilizations and high respon-
sibility of whole societies. Thus, the concept of sustainable development can be
perceived as a complex outcome of various ideas, including the growth of the
Third World, actions undertaken to counteract the depletion of natural re-
sources and attempts to feed the human population. In 1973, a further stimulus
was incidentally given by oil exporters from Arabic countries who tried to
blackmail the Western states, which drew attention to alternative sources of
energy (Gudowski 2009).

In line with the first principle of the Stockholm Declaration of 1972, peo-
ple are entitled to freedom, equality and life in proper environmental condi-
tions, which will enable themto live in dignity and welfare. This right is granted
to present and future generations, which is why national governments are
obliged to safeguard the natural environment. In 1975, during the Third Session
of the Governing Council of the United Nations Environment Programme, the
delegates agreed that a society which pursued the idea of eco-development was
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the one which admittedthe superiority of certain ecological requirements that
should not be violated by the growth of a civilization, culture or economy,
which in turn should be able to self-control their development in order to main-
tain homeostasis and symbiosis with nature; in other words, a susitanablesocie-
ty should promoteeconomical production and consumption as well as waste
recycling, and ought to be attentive to the future consequences of its actions,
that is of the needs and health of future gerenations (Protection...1984). In
1983, The General Assembly of the United Nations adopted another definition
of sustainable development, which was later included in the document titled
‘Our Common Future’ (1987), and which declared that a sustainable develop-
ment was ‘the development that meets the needs of the present without com-
promising the ability of future generations to meet their own needs’ (Gudowski
2009). The current definition of sustainable development was confirmed during
the Earth Summit in Rio de Janeiro in 1992. It states that sustainable develop-
ment is ‘a strategy encompassing ecological, social, technical and technological
as well as organisational transformations whose aim is to reach a rational and
permanent level of social well-being, transferable to future generations and not
posing any threat to natural resources and ecosystems’.? The Polish Law states
that sustainable development is such a social and economic development which
integrates political, economic and social actions while maintaining the envi-
ronmental balance, for the sake of ensuring that individual communities and
citizens of both present and future generations are able to satisfy their de-
mands’.® The legal definition in Poland clearly stems from the definitions pro-
posed by the UN conferences.

An essential moment in the implementation of the sustainable develop-
ment concept in Poland was the incorporation of this concept in the Constitu-
tion.* The accession of Poland to the European Union in 2004 put an additional
obligation on the national legislators to account for the idea of sustainable
growth in the Polish legal regulations. Thus, one of the principal aims of the
European Union is to achieve the social and economic cohesion of the member
countries and to balance the levels of development (convergence). The east-
ernmost regions of the EU are in a very specific situation in that that they lie at
the crossroads of influences of the western states and Russia. Moreover, they
are characterised by a low level of development and poor competitiveness.

! Final documents of the UN Conference “The Environment and development’ in Rio de
Janeiro, InstytutOchronySrodowiska, Warszawa 1993

2 Act of 27 April 2001, the Law on the Environment Protection (Dz.U. 2001 no 62, item
627)

% Constitution of the Polish Republic of 2 April 1997 (Dz.U. 1997 no 78 item 483)
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These are the characteristics typical of peripheral regions. It has been docu-
mented empirically that the eastern borderlands of the EU experience two con-
current processes: convergence and divergence. The former process occurs
within the whole European Community, as a result of which the economic lag
of the countries situated in the EU eastern outskirts is decreasing. The rate of
change, however, varies from country to country. At the same time, inter-
regional differences within individual countries grow larger (Kosiedowski
2009). Such differences occur not only between administrative districts but also
between urbanised and non-urbanised areas or between the countryside and
towns. Considerable changes in the rural areas in Poland are a function of nu-
merous economic, social, political and cultural processes. They are also related
to environmental conditions and increasingly stringent environmetal regula-
tions. A certain role is also played by the location-specific characteristics of
each village against a broader regional, national or even transnational backdrop.
Such versatile effects influencing the countryside result in substantial differ-
ences in the level of development between individual villages. The sustainable
development of rural areas has long been restricted to the question of urbanisa-
tion. Today, three basic directions in the development are mentioned: better-
ment of the living standard of rural populations, including their access to infra-
structure, creating jobs outside farming in villages, and stimulaingthe activity
of rural populations (Hefner 2009). The tenth anniversary of Poland’s presence
in the European Community seems to be a good moment for the first assess-
ments of its sustainable development. The basic instruments for such assess-
ments are indices and one of the basic methods is to apply them to measure
development in three orders: environmental, economic and social ones
(Witkowska-Dabrowska, Napiorkowska-Baryta 2014).

Research methods. The research objective was to make an assessment of
the sustainable development of rural areas in the context of environmental or-
der. The study covered rural areas in different parts of Poland, which — accord-
ing to the Polish taxonomy — are all areas outside admnistrative borders of
towns. To improve our assessment, the results were compared with analogous
data achieved for towns. The time span was 2002-2012. The source of data was
the Local Data bank of the Main Statistical Office (GUS) in Poland. The indi-
ces listed underneath were selected for our analysis. They identify the sustaina-
ble development andcharacterise environmental order, including the aspect of
linear infrastructure which helps to protect the natural environment.

e  share of the population with access to the linear infrastructure protect-
ing the natural environment: sewers, waterworks and gas pipelines (%),

e ratio of waterworks per 100 km? to the total length of sewers per 100
km? (km),
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e the rate of change in the length of waterworks over 100 km?to the
length of seweres over 100 km?(km),

e  dynamics of change (%) in the development linear infrastructure pro-
tecting the natural environment avaliable to rural populations (a chain base
index).

The results were presented in the graphic (tables and figures) and descrp-
tive forms.

Results. Until the 1990s, Poland had been among the most severely pol-
luted European countries. Industralisation and urbanisation of the country had
been implemented with little respect to the environment protection and conser-
vation. Social or economic considerations had taken precedence over ecology.
A prospect of Poland joining the European Union gave an impulse to a more
sustainable development. The provisions of the Accession Treaty imposed
some serious obligations on Poland, with the general aim of the Republic of
Poland abiding all environmental standards in the EU member states after 2015.
This difficult task was financially supported by the EU funds, first under the
ISPA programe, and later by the Cohesion Fund, under the Strategy for the Co-
hesion Fund Use in 2004-2006, and by the European Regional Development
Fund under the Integrated Programme of the Regional Development Operation-
al Programme and the Sectoral Operational Programme ‘Competitiveness and
Entrepreneurship’, as well as the European Orientation and Agricultural Guar-
antee Fund under the Plan for the Development of Rural Areas in 2004-2006,
and the SectroalOperaionalProgramme ‘Restructuring and Modernisation of the
Food Sector and Rural Development in 2004-2006’. Since 2004, environmental
projects have also been co-financed from the Financial Mechanism of the Eu-
ropean Economic Area and the Norwegian Financial Mechanism. In the 2007-
2013period, investments serving environmental protection were most often
supported by the Operational Programme ‘Infrastructure and Environment’.
Under that programme, 4.84 million euro from the Cohesion Fund and from the
European Regional Development Fund wereallocated to environmental pro-
jects. An additional source of co-funding was the financial means from the Eu-
ropean Regional Development Fund under the framework of 16 Regional Op-
erational Programmes. Large sums of money were also expended from the Pro-
gramme of the Development of Rural Areas in 2007-2013 and from the Opera-
tional Programme*Sustianable Development of Fisheries and Coastal Areas’
(The state’s2006). Many of the above funds were dedicated to the co-financing
of eco-friendly infrastructure in the countryside. Whereas differences in the
quantity and quality of infrastructure between rural (non-urbanised) areas and
urban (urbanised) areas were understanable, having resolved to meet the EU
rquirements, it was necessary to develop environment protecting infrastructure
mainly in rural areas, where the needs were the greatest. The gravest problems
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regarading the natural environment protection occur in the field of sewage
management and control of the impact of wastewater and sewage on surface
and groundwaters; another difficult area is the air pollution with the so-called
low emission. Poland will also find it difficult to achieve the resolutions con-
tained in the Acession Treaty concerning the protection of surface waters. Alt-
hough our country has made a large progress in this subject over the past twen-
ty years, the the European Union standards are high and require an output of
nearly 60 billion Polish zloty until 2015. To this year, all larger localities are to
have modern and highly efficient wastewater treatment plants, connected to
broadly developed systems of sewers. The accomplishment of this task will
largely contribute to the achievement of the goals set in the mentioned Baltic
Action Plan, under the Convention done in Helsinki on 9 April 1992, on the
protection of the marine habitats in the Baltic Sea (Journal of Law of 2000, No
28, item 346) (HELCOM Convention). This is definitely a major task, both
because of its scale and the costs, compared to other priorities in the environ-
mental protection policy until 2016 (The state’s...2006).The ongoing National
Programme of Municipal Sewage Treatment, started in late 2003, is mostly
concerned with the construction of wastewater treatment plants in selected
aglommerations whose size is over 2000 population equivalent (PE (RLM)*®
and in areas with unique natural values. The planned development of
wastewater treatment infrastructure in rural areas, with greatly scattered farm-
steads and houses, as well as in recreational areas will require specially de-
signed solutions providing comparable levels of wastewater treatment and sepa-
rate action plans with supporting funds. Therefore, it is essential to develop
networks of sewers not only in centres but also around them, that is in rural
areas. Wherever building a network is not feasible because of the
disperesedpattern of location of farmsteads, home sewage treatment plants
should be installed.

For the natural environment, it is important to control air pollution. Over
the past thirty years, Poland has made a huge progress reducing the emission of
dusts and gases to the atmosphere, but compared to the whole European Com-
munity it is still responsible for substantialair contamination. The main reason
is that coal combustion provides 95% of electricity and 80% of heat in Poland.
Under the Accession Treaty as well as the Directive 2001/81/EC of the Europe-

*RLM - population equivalent — a parameter serving to identify the capacity of an in-
stallation for sewage and waseteater treatment. It allows one to determine the ratio of
sewage and wastewater discharged from service nad industrial facilities to the oxygen
demand of microorganisms in the treatment process of wastewater generated daily in a
typical, one-man houseold.
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an Parliament and Council, of 23 October 2001, on emission of some airborne
pollutants, Poland is obliged to reduce substantially the emission of SO,, NOX,
NH; and volatile organic compounds (The state’s...2006).

Moreover, changes in the functions played by adjacent rural areas due to
the intensive growth of towns, development of transport and communal infra-
structure as well as some intensive agricultural production technologies ag-
grevateconflicts between sustaining the space’s ecological cohesion versus the
social and economic development (The Concept...2011).

The environmental order is one of the three orders of sustainable devel-
opment distinguished in literature (Indices...2005), the other two being eco-
nomic and social orders. The environmental order encompasses problems of
environment protection related to the use of natural resources, emission of pol-
lutants and nature conservation. Today, the environmental order is mentioned
among the prerequisites to attaining an adequate quality of life by present and
future generations, resulting from sustianable development.

During the ten years covered by our study, the percentage of populations
having access to the water supply network increased in all the analysed areas.
The difference between towns and villages reached about 20%, being nearly
invariable in the consecutive years (tab. 1).

Tabela 1 — Share of population with access to waterworks (%)

Area Years

2002 2004 2006 2008 2010 2012
Town 94.2 94.4 94.9 95.2 95.3 95.4
Village 69.7 71.3 72.8 74.2 75.2 76.2
Total 82.0 81.4 83.9 84.7 85.3 85.8

Source: the authors, based on data from the Main Statistical Office (in Polish,
GUS)

Although the share of people with access to tap water increaed, the dy-
namics of thischange tended to slow down year after year. This decrease was
halted in 2008, after which changes were slightly above 100% compared to the
preceding year. The highest dynamics was observed in rural areas, which indi-
cates that changes were the most intensive in villages (fig. 1).
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Fig. 1. Dynamics of changes in access to waterworks (%)
Source: the authos, based on the GUS data

The share of population with access to a sewage system, similar to the
above case of waterworks, increased in all areas during the examined period of
time. However, there were evident disproportions between villages and towns,
reaching about 60%, which was significantly more than in the case of water-
works (tab. 2).

Tabela 2 — Share of populations with access to a sewage system (%)

Area Years
2002 2004 2006 2008 2010 2012
Town 83.1 84.0 84.8 85.0 86.1 87.0
Village 14.2 17.3 20.2 22.5 24.8 29.4
Total 48.6 50.7 52.5 53.8 55.5 58.2

Source: the authors, based on data from the Main Statistical Office (in Polish,
GUS)

For the protection of nature, it is important to know the ratio of the length
of waterworks and sewage systems. With practically all households provided
tap water, the amount of generated wastewater and sewage increases. An inad-
equate access to a sewage system means a limited access to wastewater treat-
ment plants. The length of water distribution pipelines over 100 km? to the
length of sewers over 100 km? (km) implicates a shortage. Nevertheless, the
ratio of the length of waterworks to sewage systems was observed to have de-
creased during the ten years submitted to analysis. However, it remained sever-
al-fold larger in villages than in towns (tab. 3).
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Table 3 Length of waterworks over 100 km? per length of sewers over
100 km? (km)

Area Years
2002 2004 2006 2008 2010 2012
Town 1.37 1.30 1.25 1.22 1.17 1.13
Village 7.52 5.72 4.86 4.35 3.81 3.15
Total 4.45 3.51 3.06 2.79 2.49 2.14

Source: the authors, based on data from the Main Statistical Office (in Polish,
GUS)

The rate of change with respect to the ratio of waterworks versus sewers
was assessed by a range test, i.e. the differece in the lengths between the con-
secutive years. The initially rapid rate of change decreased year after year, with
a slow decrease persisting until 2010. Afterwards, the rate of change in vilages
reached an unprecedented value. At the same time, in towns it remained on the
same level (fig. 2).
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Fig. 2. lep c?llgﬂ%e of the i%ffgr}ll mtvéll'la%?'ks over
100km2 per length of sewers over 100 k2
Source;: the authors, based on data from the Main Statistical
Office

The above is supported by the results on the dynamics of changes in the
access to sewers. Based on the available data, chain indices were calculated,
with consecuitve years taken as the base. Although the percentage of a popula-
tion with access to sewage systems increased over the years, the dynamics of
change decreased until 2010, after which it started to rise. The highest dynam-
ics was noted in rural areas (fig. 3).
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Source; the authors, based on data from the main Statistical Office

The lowest percentage of the population with access to linear infrastruc-
ture was determined in the case of gas pipelines. The tendency was unstablize-
din towns. In contrast, the said percentage grew steadily in villages. The differ-
ence in the accessibility to gas pipelines between towns and villages was signif-
icant, reaching about 50% in whole Poland. In general, the percentage of
households with access to a gas supply system did not exceed 50% (tab. 4).

Table 4 — hare of population with access to a gas network (%)

Area Years

2002 2004 2006 2008 2010 2012
Town 73.1 73.2 73.0 72.7 72.9 72.4
Village 18.6 17.8 18.3 18.8 20.8 21.7
Total 45.9 45,5 457 45.8 46.9 47.1

Source: the authors, based on data from the Main Statistical Office (in Polish,
GUS)

This instability of this process is confirmed by our analysis of the dynam-
ics of change. While the development of waterworks and sewers seems to be a
stablized process, the construction of gas pipelines shows highly varied dynam-
ics. In towns, the change oscillates around 100% versus the preceding year, and
remains on a stable level. In villages, however, the percentage of a population
with access to gas pipelines fell by 5% in 2004 relative to the year 2002. How-
ever, in the subsequent years, a sucessive growth was observed, up to 2010.
Between 2010 and 2012, the dynamics fell by about 7% (fig. 4).
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Fig. 4. Dynamics of change in access to a gasnetwork (%)
Bource: the authors, based on data from the Main Statistical Office
The mean dynamics of change in the percentage of populations using the
environment protecting infrastructure was the highest in the case of sewage
systems. However, the highest mean dynamics of change was achieved in
towns (fig. 5).
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Fig. 5. The mean dynamics of changein access to
infrastructure (%)

Bource: the authors, based on data from the Main Statistical Office

The dynamics of change in the share of people using waterworks re-
mained on a similar level in all the analysed areas, thus indicating that it was
the most stablized one.

During the analysed years, the percentage of people with access to all the
three types of linear infrastructure in the analysed areas of Poland increased.
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However, disproportions in the shares of populations using linear infrastructure
facilities in villages and in towns remain quite large. Noteworthy is the fact that
the most stable is the accessibilty to waterworks. In vilages, the percentage of
residents dwelling in households connected to waterworks is about 80%, being
close to that recorded in towns. The most distinctly felt was the gap in the ac-
cess to gas networks in towns and villages. However, this parameter was char-
acterized by the highest dynamics of change. The biggest increase in the share
of rural populations with access to the environment protecting linear infrastruc-
ture was noted with respect to sewage systems. However, a mere 30% of rural
populations live in houses connected to sewers, in contrast to 90% of town res-
idents. This means that the ratio of the lengths of waterworks to sewers contin-
ues to be poor, despite a steady improvement year after year.
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