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Introduction

All the 10Anewd EU Member States, which previously functioned in the system of the
socialist economy and an undemocratic society, entered the new period of building their market
econonesand demoracieswith a huge burden of resource wasting, prevailing poor quality of
the naturalenvironment and with a number of valuable natich areas.At the same time,
they were characterized by a lack of modern approach towards environmental protection and
the mamagement of environmental resources as well as with weak institutions dealing with
these issuesThat applied both to their public administration, environmental protection
agencies or the lack of genuine civil society organizations

The reason for such &wgation should be sought primarily in very serious negle@m
the point of view of theconceptand the principles of sustainable development, what is striking
at first sight is the totalitarian system of poyehere ideology dominated over the human
activity and the proper functioning of the econordecisions were made in total detachment
from economic reality and without the participation of genuine representatives of the society in
the processGenuine leaders were being eliminated from publicdifid the authorities relied
only on opportunists whdor the sake of their own interesegpplauded the ideological forms
of social life.Such manner of exercising power did not create a favourable climatzkiog
into consideration ecological factorsthe decisiormaking procesghesewere usually pushed
to the background artdeatedas a useless aghh. In practice, no site location took into account
nature aspects and thesulting environmental liability in the form of unresolved environmental
protection problems was growing rapidly and its burden was in fact shifted to the next
generationsin the period immediately before the transformation, the economies of the post
Soviet countes were highly ineffective and, in partgckward

This study isan attempt to summarise the changes which took place in2090with
respect to environmental protection, andore widely also in the area of sustainable
development in the 1@newo EU Member States: Bulgaria, the Czech Republic, Estonia,
Lithuania, latvia, Poland, Romania, Hungarglovakia and SloveniaAn in-depth analysis
would require development of common evaluation methodology and carrying out such
evaluation by experts from individual countries who have access to materials and studies in
local languages and not just in the English langudderefore this study should be treated
rather as identification of the issue and asan indepth study on the subje&nother reason
for that is that thenaterials available from individual countries afeen difficult to compare.

That is why it is mainly possible to base the work on syntheses covering all the coastries
this guarantees that common methodology has been applied to collect information and data and
to carry out the evaluation itselinfortunately such materials are scarce

The scope of this study includes environmental presgaijtion discharge into the
environment, action that is undertaken and the condition of the environment, as well as the
effects for the societiaking to accounthe regional context



1. Pressure on theenvironment resulting from economic activity

The starting point for the assessment of the environmental protection situation and the
environmental aspects of sustainable development is to identifyptessure on the
environment from individual economies and societies in the countries under ar@hggies
initiated in Poland in 1989, and later in other countries, although painful, improved the
situation with regard to the pressure on the environmdmth had been primarily caused by
the wastage typical of the previous ekaithe same time, mass consumption started to develop,
backed up by EU funding, in the countries whose societies had actually dmrmant
consumer societieSuch developmentsselt in an increased pressure on the environment.

Ecological footprint

This can be clearly seen if one analyses the changes in ecological foaipeinthe
period of 50 yearsPractically in the case of all the 10 countries under analyaiter the
pdlitical system transformatigrtheir ecological footprint decreased, which was the result of
economic changes and the collapse of many industrial plants as well as an effect of introducing
market economy, where the cost of natural resources and energyebacaessential factor in
economic decisiongGenerally all the countries discussed in the study have their ecological
footprint higher than the world average, and apart from the Czech Republic and Slovenia, its
value is lower than the EU average. This means that their pressure on the environment is
significart in the global scale but it is "still" not equal to the highly developed EU countries

(Fig. 1).
Because of historical reasons as well as their resources and economic potential, the CEE

countries which are members of the EU can be divided into threesgomgending on their
pressure on the environment:

1. Poland, Czech Republic, Hungary, Slovakia and Slovenia;
2. Estonia, Lithuania and Latvia;
3. Bulgaria and Romania.

The first group is characterized by a big difference between the ecological footprint and the
ability of nature to restore the natural resources or ecosystem services (biocapdading.

same time, general growth of the pressure on the environment can be noticed after their
accession to the EU, whose structural funding contributed to the slow gvbtii ecological
footprint because, at the same time, affeciency of resource and energy management was also
growing. In the second group one can see clear predominance of the resource renewal

'fiThe Echkobtorigthaal emerged as the worldés premier measur
accounting systenracks, on the demand side (Footprint), how miacll and watearea a human population uses

to provide all it takes from nature. This includes the areas for producing the resource it consumes, the space for
accommodating its buildings and roads, and the ecosystems for absorbing its waste emissions such as carbon
dioxi d e . These <calcul ations account for each yeards pr
efficiency change from year to year. The accounting system also tracks the supply of nature: it documents how
much biologically productive area is aladile to provide these services (biocapacity ). Therefore, these accounts

ar e abl e t o compar e human demand against n
http://www.footprintnetwork.org/en/index.php/GFEN/page/footprint_basics_overview/
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the value of the ecological footprint kept falling to equal the lefehature's ability to
regeneratgFig. 2). In all groups, the impact of the 20@D09 economic crisis on the size of
ecological footprint can be seen and tHectuations are clearly visible (Fig. 312).
Improvement of the effectiveness of resource management, decrease of the environmental
pressureall that came at a pricedisturbances in thecenomy with bankruptcies of aumber

of companies and high unemployme8ubfquently, the slow growth of the environmental
pressure has been reinforced by the EU funds, although a certain slump can be noticed, related
to the crisis

It is worth noting, that from the regional point of view, the pressure expressed as the ecological
footprint per persorapplies, in particular, to strongly urbanised metropolitan areas and, to a
much smaller extent, to rural areas. Concentration of population, economic adowity
supplyand services in the centres of metropolitan areas becomke ttsibugh the ever greater
appropriation of such resources as valuable nature areas and water resources, as well as in the
increased consumption of different forms of energy, which also results in adverse impact on the
environment and on human heal#kccording to Global Footprint Network to solve problem

with global unsustainability it necessary to focus attention on cities becabse design may
influence over 70 percent of peopl eds Ecol oc
costs and mak cities more livableAt the same time, these are the areas where research and
development activity is concentrated, which, indirectly has and will have a desirable impact on
the development of innovation, egmovation, including improvement of the effincy in

energy and resource us€herefore, studies that are not available on the cities from the
countries covered by the analysis to show regional differences of ecological footprints, can
have recourse to an example from another EU country. With adeguate may be an example

of the city of Cascais in Portugal. A footprint for the city is 5.2 global hecpeesapita 18

per cent greater than the national average for Portugal. The footprint covers various sectors as



dry food, mobility, transport, dusing, goods and services. Cascais providing the ecological
services for its 187,000 residents requires an area 79 times that of the cify itself.

Fig 2. Relationship between ecological footprint and biocapacity in % in the world and in
selectedcountries in 2008
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Source Living Planet Report 2012. Biodiversity, biocapacity and better chbid&'F 2012

Fig3Ecol ogi cal footprint and natureds ability
(biocapacity) in the Czech Republic in the yeE893- 2009
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FigdEcol ogi cal f oot pr iremdw resqurdes and écosysesivicesa bi | ity
(biocapacity) irHungary in the year$961- 2009

2 http://www.footprintnetwork.org/en/index.php/GFN/page/case_stories/#cas
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Hungary
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Fig.5Ecol ogi c al f oot proranew resourtes anal ecosyseadvicesa b i | it
(biocapacity) inPoland in the year£961- 2009
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Fig.6Ec ol ogi c al footprint and netdsystensedbvicesa bi | it
(biocapacity) in Slovakii the yeard993- 2009
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Fig.7Ecol ogi cal f oot pr iremdw resaqurdes and ¢cosysem@isgicesa b i | ity
(biocapacity) inSlovenia in the year$961- 2009
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Fi.8Ec ol ogi cal f oot pr iremdw resqurdes and écasysesivicesa b i | i t y
(biocapacity) inEstona in the year4993- 2009
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Fig.9Ec ol ogi cal f oot pr iremdw resqurdes and écosysesivicesa bi | ity
(biocapacity) inLatvia in the year§993- 2009
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Fig.10Ec ol ogi c al f oot pr iremdw resaqurdes and ¢cosysesiveeesa b i | i t y
(biocapacity) in Lithuania in the yeat893- 2009
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Fig11Ecol ogi cal f oot pr iremdw resaurdes and eécasysesiveesa bi | i t y
(biocapacity) inBulgaria in the year$4961- 2009
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Fig.12Ec ol ogi cal f oot pr iremdw resaurdes and eécasysesiveesa b i | i t y
(biocapacity) in Romania in the yedr861- 2009
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Resources efficiency

The positive changes taking place in the countries under analysis are related, in
particular, to the significant improvement in the resource efficiency, athdugh these
indicators are still far from the EU average, the dynamics of the changes is worth emphasising
(Fig. 13).The walues for resource productivity in the countries under discussion in 2011 vary
from 0.20 to 1.07 eur@DP/kg, where the EU averags 1.60 eur@&sDP/kg. In the period of
20002011, thedynamics of the improvement of the resource productivity index for all the
analysed countriesas higher than the value fBJ27 by over 3 percentage points.

Significant improvement was noted, in pewtar, in countries such as Slovenia,
Hungary and the Czech Republic, where the improvement was as big as byi&Qe&ver,
when analysing the resource productivity, one should also take into consideration the structure
of the economy and not only the bamdex value The greater the extent to which the economy
is based on the mining industry and energy intensive industries, the less positive the value of
the index may be.

Fig. 13.Resource productivity in selected countries in the y2a@8i 2011 (eurdGDPkQ)

Source Eurostat.
http://epp.eurostat.ec.europa.eu/tgm/refreshTableAction.do;jsessionid=9ea7d07d30db8bad194c13fb44629ac38aalb66697b5a3MbxeSax
OLbNiMbxeNb34Ke0?tab=table&plugin=1&pcode=tsdpc100&language=en

GHG emission

Significant improvement is also visible in the grheuse gas emissisper inhabitant
as well as irthe relation tounit of GDP. Emission per capita in 2012 varied from 5.6 &0
to 15.7 t CQeq, which, compared to the values for the entire world exceeding 2eqGan
and the value for the Edmounting to 9.4 t C&q, is still considerable, but since 1990 it has
been falling significantly, to decrease by as much as 1/3 (FigHb®jever, in order to achieve
stabilisation of climate changes, this value should be around 2teGOrhe countriesin
guestion exceed this limit from 2.8 times to almost 8 times.

Fig. 14. GHG emission per capita for selected countries in the period TAR® (t CQ
eg./cap.)
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On average, in the period 192012 the emissions per 1 Euro GDP indicator in these
countries fell by almost 50%, which is a positive phenomeHomwever, the level of emisnis
varies significantly, depending on the structure of energy use and the structure of the economy
as well as and the wealth of the society: from 0.62 k&IdG emission per 1 EurGDP in
Slovenia up to nearly 1.7 kg in Estonia (Fig. 1%et, the values fothese indicators are still
high since the same values for almost all remaining EU Member States are lower, from the
highest one that of Greece- 0.68kg of GHG emission per 1 Euro GD® the lowest one, of
Sweden- 0.17 kg.

Fig. 15. GHG emission an@DP for selected countries in the period 192012 (g CQ
eq./EUR
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Source Climate and energy country profilés Key facts and figures for EEA member countri&SA Technical report No 17/2013. European
Environmental Agency 2013.

Energy sector- useand efficiency

The situation in each country is very diverse, which is dependent on having the resource
base and relations with Russia. From the point of view of environmental protection is
particularly important way of electricitgroduction.In the period 1992006 the structure of
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fuel in the CEB which was produced electricity, is not a lot has changed, showing that
dependence on fossil fuels is a very large amount 16084 (Fig 16). The dominant in this

area is coal generation capaaigarly 50% of the total and in the production is 49%. The most
dependent of the coal is Poland where more than 90% of the carbon is use to produce of
electricity. In Bulgaria, Czech, Hungary, Slovakia and have Slovenia a significant role plays
nuclear powg. (Fig. 17)

In the period 2002011, practically in all the countries, the primary energy use
essentially did not change. At first, in 200810, the consumption grew to remain stable,
afterwards, with a slight tendency to increase in a few countrigs )i This shows that there
are still reserves hidden in the simple efficiency improvement and demonstrates that structural
changes are taking place, leading to lower energy consumption and energy conservation by
households and public administration. Hewer, possibilities of energy saving and efficiency
improvement remain significant. It is important to relate this to metropolitan areas, where
energy consumption is the highest but also the potential for energy conservation is
considerable. This resultBrst of all, from the high density of building development in these
areas and the fact that in the centrally planned economy nobody cared for the quality of the
building construction when there was a permanent shortage of flats. Therefore, the energy

Fig. 16. Development generatian CEEDby fuel types (1990 2006)
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Fig. 17. Electricity mix production in CEE by countrigs 2008

% It covers 10 countries analyzed alongside such countries as Albania, Bosnia & Herzegovina, Croatia, Kosovo,
Macedonia, Serbia and Montenegro.

Source Prospecs for the Central and Eastern European Electricity Market. In the Light of Present Economic
EnvironmentKPGM. 2010
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efficiency standards of the existing flats are low. It is also in these areas that a lot of new
housing projectand public buildings are located. This offers a chance for introducing energy
efficient, or even passive buildings standards. However, so far the system of incentives
promoting this type of construction has been rather limited. Apart from constructidgheano
sector with considerable potential for energy conservation is transport. This obviously applies
primarily to vehicles themselves, their energy efficiency. But proper spatial planning in
metropolitan areas is also important, i.e. shaping the structusesh a way as to make them

as transporefficient as possible.

The situation is similar as regards energy intensity, where in the perioe2RQQChis
indicator improved for the EU27 by about 16%, whereas the dynamics of changes in the
analysedcountries, except for Slovenia, was higher and varied from 19% to 8p%cial
emphasis should be placed on countries such as Slovakia, Lithuania, Bulgaria and Rbmania.
we compare all this to the pace of economic growth in the period200P, we willclearly
see that it is quite distinct from energy consumption, which is evident in all the countries under
study.This is shown in the tablend figurebelow (Table 1 and Fig.9}.

Fig. 18. Primary energy consumption in selected countries in the peri&i2Zl1 (Mtoe)
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Source Climate and eeargy country profile® Key facts and figures for EEA member count&SA Technical report No 17/2013. European
Environmental Agency 2013.
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Transport and sustainable development

Apart from the positive processasdicating a relative decrease of environmental
pressure, some phenomena should also be noted which are rather negative from the sustainable
development perspective, such as developmerth@froad infrastructure and a significant
growth of the number ofahicles in the analysed countri@$e use of cars increases together
with the growth of GDP, but still the length of car travel is shorter thdolddo EU Member
States. Whereas in the transport of goods, t@atwsport grows far more quickly than the BD
and transport by rail is significantly decreasik@gr example, Estonia uses twice as much
transport fuel per unit of GDP thas theaveragefor EU Member Stateslhe urban sprawl is
taking place accompanied by reduction of use of public transporvangblay travel on foot.

TaHe 1. Comparing economic growth with the changes in enerqy intensity in selected countries
in the year2002- 2011

Selected countries Real GDP growth (% change Energyintensity of the economy
compared with the previous yeal (decline in %% 20022011)
average 2002011)
Lithuania 4,5 43,50
Slovakia 4,8 39,55
Romania 3,9 32,05
Bulgaria 3,9 27,45
Czech Republic 3,3 24,85
Poland 4,2 23,35
Latvia 3,9 19,62
Hungary 1,8 14,42
EU (27 countries) 1,4 14,36
Slovenia 2,5 13,52
Estonia 3,9 9,61
Sources Eurostat.

http://epp.eurostat.ec.europa.eu/tgm/refreshTableAction.do;jsessionid=9ea7d07d30db8bad194c13fb44629ac38aalb66697b5aEMbxeSax
OLbNiMbxeNb34Ke0?tab=table&plugin=1&pcode=tsdpc100&language=en
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Real _GDP_growth, 2002

2011 (%25_change compared_with_the previous_year; average2 ng&filetimestamp=20121204111031

Fig. 19. Energy intensity in selected countries in tharge2000 2011 (koeq/1000 euro GDP)

¥ 2000
¥ 2001
™ 2002
¥ 2003
® 2004
® 2005
® 2006
® 2007
W 2008
™ 2009

. : ] : I [ ® 2010

W 2011

EU(27 Bulgaria Czech Estonia Latvia Lithuania Hungary Poland Romania Slovenia Slovakia
countries) Republic

Source http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcodesfisdec3

In the years 1992011, on average, the number of vehicles per 1000 inhabitants in the
countries under analysis rose 2.5 times, with the greatest growth in Lithudntanes (Fig.
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20). To compare, in countries with high motorisation rate, such as Gerorahgly, in the

same period, this numer grew merely 1.3 and2ltimes, respectivelyifhe motorisation rate in

the countries under discussion approaches and sometimes even exceealsethdov the
traditionally most motorized countries of Western Europe (Blj. What is characteristic
about the growth in the number of cars is the fact that import of used cars from Western Europe
accounts for its significant parin Poland, these numers reached annually even 1 million
vehicles, of which half was more than 11 years old, which resulted in an average age of cars in
this country equalling 15 yearShe number of passenger cars has grown considerably and the
development of public transpdras slowed down in Estonia in recenti®years,

Fig. 20. A multiple of growthmotorisation ratén the periodl991i 2011in selected countries
cars per 1000 inhabitafits
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Source Eurostathttp://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsdpc340

Fig. 21. Motorisation ratén 2011 in selected countriears per 1000 inhabitarits
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Source Eurostathttp://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&initzib®pt1 &language=en&pcode=tsdpc340

Analysing the changes in transport, which are of utmost importance, it can be clearly
seen how significant the impact of EU funding and the free movement of goods has been on the
increased role of cars in passenger trarisp® well as the role of road transport in freight. All
this contributed to the significant decrease in the role of railways. In 2000, apart from
Lithuania, none of analysed countries had a higher percentage of cars in passenger transport
than the EU27 aarage, whereas in the year 2011 for as many as six countries, this indicator
was higher or very close to the EU27 average, the countries in questions include Bulgaria,
Estonia, Lithuania, Poland, Romania and Slovenia. It was more than 80%. As a consequence
the role of railways in passenger transport was reduced and in some countries, its share fell 2
times, as it was the case in Bulgaria, Lithuania, Poland or Romania. The remaining countries,
except for Latvia, experienced a slight decrease of this mage, while the average
percentage share in the EU remained unchanged, i.e. 7% (Fig. 22 and 23). The same may be
expressed also in the number of passengers, and for the countries such as Bulgaria, Poland,
Hungary, in the years 2004 2011, the numbers werin hundreds of thousands and for
Romania as many as 4 million (Fig. 24)

A similar tendency can be observed in freight, where it is particularly railway transport
that becomes less important. A substantial decrease is evident in all these cowuitltritse
EU27 noting only a slight reduction. In the six countries this decrease in percentage share is
very significant as it was -2 times lower in 2011 compared to 2000 (Fig. 25). As a
consequence, we observe a rapid growth of the share of road ttansfrerght and in the
seven countries it grew in 2011 by 20 or more percentage points compared to 2000, with the
highest growth reaching almost 40 percentage points in the case of Poland (Fig. 26).

Fig. 22. Share of cars in passenger transport in selamiantries in the yea29d002011 (%)
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Source http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&plugin=1&language=en&pcode=tsdtr210

Fig. 23. Share of trains in passenger transport in selected countries in the yeaZd200%)
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As a result, these countries are experiencing significant development of roads, which
causes not only taking over of biologically active areas but also leads to fragmentation of
landscape and increased air polluti@specially with greenhouse gas emissions and in
addition, increasingly more people are exposed to transglated noise. This adverse impact
will be further discussed in the following chapters. This situation, detrimental from the point of
view of envirammental protection and sustainable development, is slowly becoming noticed and
attempts are made to revitalise both rail and public transport. An example of that can be the
efforts taken in Poland and in the Czech Republic, where recently-arygaar 18% increase

has been noted in the number of rail passefigers

Fig. 24. Reduction of the number of passerigometresin railway transport in selected

countries in the period004i 2012 (mllion)
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Fig. 25. Share of trains in freight transport in selected countries in the years 2844 (%)

8 Report on the Environment of the Czech Republic 20liristry of the Environment of the Czech Republic.
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The above facts and figures show that the analysed countries have adopted the
transportintensive model of development, with a strongly privileged role of motor transport.
They have allowed sucklements of sustainable transport as public and rail transport to be
partly lost in the process. The increased number of vehicles has been particularly perceivable in
metropolitan areas, especially in their centres. Travel time of an everyday commelins g
longer. This also contributes to deteriorating quality of life in the big city centres, especially
because of air pollution and noise. For smaller towns and rural areas, the change in the
transport model has also been painful, as, on the one Henthss of good public transport
connections could not be fully compensated with individual transport, and on the other hand,
the rapid growth of road freight transport has led to considerable deterioration of the quality of
life (air pollution, noise, acdents).

Fig. 26. Increase in the share of road transport in freight transport in percentage points in
selected countries in the yedi8942017°

° EU and Bulgaria in the years 26@2011.
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Water use

Apart from the significant improvement in energy efficiency, almost all countries have
noted reduction of thabstractionof water both from surface and from underground sources.
This is shown in the following graph (Fig7R In the period of 1992009, in most of the
countries under discussion, thbstractionof both surface and grounsater decreasedThe
main reasons for this positive trend were, on one hand, improved efficiency of water use, on the
other hand, the collapse of a number of industriahtsl, whichusually use considerable
amounts of waterlmplementing higher prices for water contributed to its more economical
consumptionThis applies, in particular, to metropolitan areas.

Fig. 27. Changes in the abstraction of surface and ground waselected countries 9997

2009(%).
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http://epp.eurostat.ec.europastatistics_explained/images/7/78/Groundwater_and_surface water abstraction%2C_1999%E2%80%932009
%28million_m%C2%B3%29 YB14.png
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2. Amounts of the main pollutants released

The changes in theconony and the consumptionpatternin the 10 countries under
analysis bring about changes in the amount of pollutdisishargedinto the environment.
Almost all these countries have seen the reduction of pollutants emission both into the air and
into water.One exception is air pollutionaased by transporfhe situationis different as
regardsmunicipalwaste, where a clear tendency can be observed to build a model of material
consumption and overconsumption, following the example of the states of Western Europe.

These tendencies can lbbserved in metropolitan areas where, quite oftgpical
pollutants associated with industrial activity have been partly replaced with pollution from
transportAt the same time, the consumerist lifestyle has been generating much larger amounts
of wastein these areas and, as a result, managing it has become a serious problem for the
authorities of many cities.

Air pollution

Departing from the model of centralised economy and moving towards creation of
market economy results in a sitwatiwhere alkesources/raw materials as well as enemg
fuels begin to gain market value, although without taking into considethtmxternalcosts
This process has been definitely reflected in the amotupbllutants released into the air.
Decrease of the tat amount of substances emitted into air is a facthe same time, one must
bear in mind that the volume and type of air pollution depends on the size and the type of
economic activity in individual countries as well as their technological advancemetfis
energy sector or in processing industriesthe countries under study, the main sources of air
polluting emissions are the energy sector, industry and transport, and to a much lesser extent
agriculture Another important factor is the conditiamd age of vehicles used in transport.

This is confirmed by the example of Lithuanwahererelatively high greenhouse gas
and pollutant releases into the air still persist due to very inefficient use of thermal energy,
outdated heat supply systems andrpthermal characteristics of the majority of buildings
constructed in the past. The ambient air quality has declined and the greenhouse gas emissions
have risen due to the underdeveloped public transport system and insufficient promotion of
alternative mdes of transport, sluggish development of the infrastructure suitable for those
modes as well as the growing numbers of vehicles in urbanareas

Considering such pollutants as greenhouse gases, sulphur axidiespxides and
NMVOC, one can see thé#teir emission has clearly dropped in some countries, evébdy
in the period 19902011.1t is shown on the graphs below (Fig-21).

As it was mentioned before, the changes taking place in transport in the analysed
countries bring about certain ca@gsences in the form of emission of air pollutants, in
particular greenhouse gasses. In spite of the significant improvement of the indicators for CO
emission from vehicles per one kilometre, the increased number of cars as well as the growing
number andength of travels have resulted in the overall increase of greenhouse gas emissions
(Fig. 32). However, the situation is different in different countries. Countries such as the Czech
Republic, Poland and Romania, in the years 1Z@D1 experienced dynamigrowth of

1 Resolution no. 1240f 16 September 2009. Amending Resolution No 1160 of the Government of the Republic
of Lithuania of 11 September 2008 the Approval and Implementation of the National Strategy for Sustainable
Development
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emissions, the level of which more than doubled. Other countries, such as Bulgaria, Latvia,
Hungary, Slovakia and Slovenia, after the period of reduced emissions, in the yea29 2000
experienced an increase in emissions up to a level sligiglyer than in 1990. Whereas

Estonia and Lithuania, in spite of the emission growth since 2000 have not yet reached the level
of 1990 (Fig. 33).

Fig. 28. Changes in greenhouse gas emissions in selected countries in thHE9@€aP911

(1990=100)

Source http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsdcc100

Fig. 29. Changes in sulphur oxides em@s$ in selected countries in the yeHE990-2011
(1990=100Hungary1991=100)

Source http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=tabite&&plugin=1&language=en&pcode=tsdpc260
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Fig. 30. Changes in nitric oxides emissions in selected countries in the3@3¥s2011
(1990=100Hungary1991=100)

Source http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsdpc270

For all the above mentioned kinds of pollutants, for a number of countries, a clear
tendency can be observed of a significtlk in emissions in the period preceding the EU
accession, later on, these decreases are much smaller. It should be assumed that it is a result of,
on the one hand, huge wastage in the period before the changes as well as the initial economic
breakdowns xperienced by these countries. Therefore joining the EU in 2004 or 2007 was
taking place in a situation where a lot of simple solutions ensuring reduction of emissions had
already been used to a significant extent. On the other hand, economies stabdidbdta
process was reinforced by an inflow of funding from the EU budget, which was accompanied
by a significant slowdown in the pollutants emissions reduction, but in some cases

Fig. 31. Changes in NMVOC emissions in selected countries in the $686 2011
(1990=100)

Source http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsdpc280
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Fig. 32. Carbondioxide emissions from new passenger cars in selected countries in the period
20042012 (gCQ/km)
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Source http://epp.eurostat.ec.europa.eu/t@le.do?tab=table&init=1&language=en&pcode=tsdtr450&plugin=1

- by growth of such emissions. One should also remember about the recent financial crisis,
which in many countries brought about a decrease in emissions (Table 2). It can be clearly
seen, thapoining the European structures while having a low level of consumption, which then
began to grow quickly, contributed to the development of environmental protection
infrastructure and technological changes, but in some selected areas, the level ohgmissio
increased (e.g. road transport).

Fig. 33. Greenhouse gas emissions from transport in selected countries in thelpéfa@d11
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Referring to the regional differentiation isear that in urban areas, especially where heavy
industry was located, had a significant improvement in air quality. On the other hand, the
development of transport especially mass motorization brought an increase in pollution caused

27


http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&language=en&pcode=tsdtr450&plugin=1
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&language=en&pcode=tsdtr410&plugin=1

Tab. 2 Comparing théirection of changes in emissions of selected air pollutants in selected
countries before and after joining the EU

GHG SO NOyx NMLZO
Before After Before After Before After Before After
joining joining joining joining joining joining | joining EU | joining
EU EU EU EU EU EU EU
Bulgaria Small Small Big Big Big Small Small
decrease | decrease| decrease | decrease| decrease *lecrease ificrease
Czech Medium | Small Small Medium | Small Big Medium
Republic | decrease [detrease intrease | decrease [ decrease| decrease | Yecrease
Estonia Big Small Small Medium | Small Big Small
decrease [inerease ncPease | decrease [Mecrease| decrease [ Yecrease
Latvia Big Small Small Medium | Small Small Big
decrease | inCrease in®rease | decrease——decrease| increase decrease
Lithuania Small Small Medium | Small Medium Small
crease ifltrease | decrease [d®crease| decrease | Yecrease
Hungary Medium | Small Big Medium big
decrease [decrease| de decrease ease
Poland Medium | Small Small Big Small Big Small
decrease [iMcrease i ase | decrease | increase | decrease increase
Romania | Big Small Big Medium | Big Small Medium Small
decrease | decrease| decrease | decrease| decrease | decrease| dectease | Mcrease
Slovenia | Small Small Medium | Medium | Small Big Medium
increase | decrease ase | decrease | decrease| décrease T decrease
Slovakia | Medium | Small Small Big Small Big Small
decrease [d&crease i se | decrease [detrease| decrease ”| decrease
ofs Medium | Small Small Medium | Big
ease increase | increase | decrease| decrease | decrease

—_— - Cases of individual countries and various types of pollutavtisye, after a period of fast decrease before joining the
EU, the pace of the decrease slows down or even, sometimes, the level of emissions begins to grow after joining the EU

by this sector. This applies not only to highly urbanized areas but tétesnoains too where

the main roads crossed by and it occurs deterioration of the air quality standard as well as a
serious problem excessive noise and a high rate of car accidents. In some areas, there is a
specific situation as is climate inversion. Fommple in Poland applies where during the
winter low emission causes significant deterioration of air quality primarily because of bad
installation for the production of heat and the use of low quality coal or burning garbage. It is
not without impact onhte health of residents. That's why the city of Krakow has banned the use

of coal in local furnaces, which will be valid in 5 years time.

Municipal waste

It is rather difficult to describe in a uniform way the situation concerning generation of
municipalwaste in the 10 countries under analysis as it is different in different countries. On
the one hand, in some countries generation of municipal waste was significantly reduced, as in
Estonia-- as much as by 34.5% or in Bulgarta28.3%, whereas in Polandgrew by 27.8%
within 9 years (Fig. 34). At that time, in the entire EU, generation of municipal waste grew
only slightly, by 1.7%. Simultaneously, it must be stated that the volume of waste per
inhabitant in the analysed countries is still far fromthkie of this indicator for EU15. This
shows that there is still a difference in the level of consumption between these two parts of the
EU (Fig. 35). A significant part of this waste is sent to landfill, unlike in the Western European
countries. There istill a lot to be done in this respect in the countries under analysis (Fig. 36).
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Fig. 34. Volume of generated municipal waste in selected countries in the 26084 2012
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Source http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_wasmun&lang=en

However, it must be clearly stated, that in many of the analysed countries there is a lot
of negligence in the management of municipal waste, delays in implementing the EU law,
which is also connected with not very high awareness of local administration and the society
combined with the above mentioned increase in unsustainable consunitisnpioblem
concerns the entire chain i.e. from waste prevention, through separate collection, recycling and
composting to landfilling.The situation is particularly difficult in Hungary and in Poland,
although some recently taken steps will help improve theatsin. In other countries the
situation looks better, as e.g. in Estonia, which is manifested by the folfGwing

a) More and more secondary raw materials and recycled materials are used;

b) Even though the volume of municipal waste increases, the volume @& sestto landfill
is stabilised with a tendency to decrease;

c) The public awareness of the necessity to sort waste is growing;

d) The level of nuisance caused by landfill is decreasing as the old sites are being closed and
the new ones must meet stricter stag.

Fig. 35. Per capita volume of municipal solid waste generated in EU countries, 2009
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Source Eurostafrom Environmental report, 201HHungarian Central Statistical Office, 2012

12 Estonian Environmental Strategy 2038inistry of Environment.
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Fig. 36. Municipal solid waste disposed of by landfill in EU, 2009
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Another example of positive approach to waste disposal is the Czech Republic.
Emphasis placed on the efficient use of resources is reflected in the growing extent of
packaging waste recycling. Therefore, recycling is the most frequent way of packaging
utilisation and in this respect, the Czech Republic is one of the most sucoessftries in
EU27. The proportion of selected ways of waste utilisation in the total waste production
increased in 2011, compared to the year 2003, from 62.2% to 78.2%. The proportion of
selected ways of waste removal decreased in 2011 to the loweshlevey terms (12.9%). In
2011, hazardous waste production increased by almost 7% compared to the previous year. The
guantity of packaging waste has increased by 30% since 2003. Landfilling still remains the
most common way of removing waste (97%6)

Industrial waste

An interesting example of handling industrial wasteEsonia o ne o f t he wol
biggest generators of waste per capita but this is due mostly to oil shale based power production
and oil shale chemical industry. In order to bring waste nmamagt into conformity with the
requirements, it is important to put an end to the illegal dumping of waste and littering of
landscapes with waste; improve the collection, sorting and recovery of waste; establish new
environmentally sound landfills and ceo®ld landfills. In summary, the following key tasks
need to be solved in developing waste management in Estonia in the period®&S7

s to decontaminate the disposal sites of oil shale processing waste, which continue to
§ pose a threat to groundwater,
§ to accelerate progress towards the prevention, reduction and recovery of waste,

s to establish new landfills conforming to the environmental requirements and close and
remediate old environmentally hazardous landfills.

The hazardous waste management sysiEEstonia has been significantly improved since the
beginning of the 1990ies with substantial support of foreign aid, in particular funds from the
EU Phare programme.

13 Report on the Environment of the Czech Republic 2tiristry of the Environment of the Czech Republic.
4 Estonian Environmental Strategy 2038inistry of Environment.
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If one looks at all thel0 countries, two of them are particularly important fropoihe
of view of producing hazardous waste: Bulgaria and Estonia (FjgABthe same time, in the
period 20042010, the greatest progress in reducing the volume of generated hazardous waste
was achieved by Romania and Hungary, whereas Lithuania redisderapid increase by
300% (Fig. B).

Water pollution
In spite of all the progress achieved both in the improvement of the efficiency of using water
resources as well as in construction of sewage treatment plants specially in urban areas, still the
volume of wastewater released to surface waters is significant, including also nonpoint sources
of pollution such as agriculturelhe fact increase the amount of sewage in the growth
performance has inhabitants, urbanization and the development of ingludtsgrvices is not a
reprimand. But a considerable amount of sewage discharged without treatment or treated to the
extent not sufficient still have a negative impact on the environment. The essence is to improve
the efficiency of water used and a fulleah them after usaVhen analysing individual
countries in the period 202011, in the majority of them either the amount of produced and
released waste water is stabilized or, after a period of increase, the volume falls to the level of
the initial peria or it grows, as in the case of Poland, Romania and the Czech Republic.
Hungary is an exception, where within seven years a very significant decrease was noted (Fig.
39 and40).

Fig. 37. Volume of generated hazardous waste as a result of economicyantséiected
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Fig. 38. Changes in the volume of generated hazardous waste from ecautivity in the
years2004i 2010 (%)
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The case of Estonia is an interesting one, where the main sources of agricultural point
pollution ae large farms whose manure management is not yet in compliance with
environmental requirements. The mineral and organic fertilisers used in agriculture constitute
the main sources of nitrogen compounds released into water bodies-psimopollution.
Pollution load from point pollution sources fell significantly between 1992 and 2004. The
decrease in pollution load in early 1990s was largely due to a general decline in industrial
activity. Further decrease has been connected with modernisation of prodweetd
construction and renovation of sewage treatment pfants

Fig. 39. Volume of generated and released waste water in selected countries in th@ @@siod
i 2011 (housand tons®
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Fig. 40. Changes in volume of generated and released waste water in selected countries
in the period?005i 2011 (%}’
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1515 Estonian Environmental Strategy 2038inistry of Environment.
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Urban sprawl and fragmentation of landscape

With respect to the development of motorisation and transport, in the countries under
discussion a phenomenon of urban sprawl faagmentation of landscape can be obserired.
particular, agricultural lands abeing taken over for other uskhis entails creation of barrger
for animal migration, especially large mammaer example in the Czech Repubtdiaring the
period 20002011, the area of agricultural land resourcesréased by 1.2%, particularly in the
category of arable land. The landscape fragmentation process continues, however, its pace is
lower than it was in the past. In 2010, the area of landscape not affected by fragmentation was
63.4% of the total area of ghCzech Republic, which is by 2.4% less than in 20UBen
analysing this phenomenon in the entire EU, one can clearly see that the countries under
discussion represent a significant amount rnfragmented land to compare with
Scandinavian countrietlnfortunately,this value is decreasinghe average size of such areas
for the seven selected countries is larger than foEthES. Looking at the map below, one can
clearly see the differences between EU Member Staigs41, 42).

The key factor leadingo such an impact has been the decision to focus on the
construction of mainly road infrastructure, with the simultaneous decrease in the use of rall
infrastructure Such an approach should be regarded as unsustaiRabteof all, the existing
transportinfrastructure should have been usdidthat were not sufficient, then modern
technologies for traffic management should have been applied as they could help improve the
infrastructure capacity. Another step in meeting the transport needs should Ipand exd
raise the standard of the existing infrastructure amaly at the very end to build new
infrastructure.

Another problem is the growing number of areas with excessive noise, experienced
particularly strongly in highly urbanised areas and alomgorways, dual carriageways, high
traffic railway lines and areas around big industrial plahts. estimated that in Poland, about
40% of the population is affected by transpefated noise.

Fig. 41. Average size of nofragmented land parcels irJe
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Fig. 42. Landscape fragmentation in Europe as a restlieflevelopment dfansport
infrastructure and urban areas atfdTS 3level
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3. Condition of the environment and its influence on human health

Water quality

The volume and the quality of groundwater resources change. In some countries, such
as Estonia, the amount of high quality groundwater is decreasing as a result of mining activity,
urbanization, industry concentration or the development of sitenfarming. It should be
generally stated that the quality of water is improving, mainly as a result of reduction of release
of untreated sewage from point sources and more effective use of water as a resource.

However, according to analyses carried out for the entire EU, it is difficult to ensure
satisfactory ecol ogi cal condition of water .
status/potential are diffuse and point sources coming from agriculture, fromwastewater
and industrial emissions, causing nutrient and organic enrichment, as well as
hydromorphological changes causing altered habitats. The worst ecological status, pressures
and impacts in rivers are found in Central European Member States withpdgthation
density and intensive agriculture, while Northern Europe shows a far better situation due to
lower pressures and impacts. In Eastern and Southern European Member States there is larger
variability in rivef(Fizg43da%).us among the countri

18 Ecological and chemical status and pressures in European waters. Thematic assessment for EEA water 2012
report. European Environmental Agency. This European Topic Centre on Inland, Coastal avel \Maters.
Prague, 2012
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Fig. 43. Proportion of classified surface water bodies in different River Basin Districts in less
than good ecological status or potential for rivers and lakes (left panel) and for coastal and
transitional waters (right panel)
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Source: Ecalgical and chemical status and pressures in European waters. Thematic assessment for EEA water 2012 report. European
Environmental Agency. This European Topic Centre on Inland, Coastal and Marine Waters. Prague, 2012

Fig. 44. Proportion of classified watéodies in different River Basin Districts affected
by pollution pressures for rivers and lakes (left panel) and for coastal and transitional waters

(right panel)
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Source: Ecological and chemical status and pressures in European waters. Thematic asse&ffdewater 2012 report. European
Environmental Agency. This European Topic Centre on Inland, Coastal and Marine Waters. Prague, 2012

Nature status

As a result of the impact exerted on sea basins as well as intensive fishing, some species
of fish are edangered. An interesting analysis concerning Baltic fish has been made in Estonia.
It shows clearly that some popular species of fish, like the sprat and the herring in the Riga Bay
are not endangered, whereas other species are under bigger or smallgTtbie 3). At the

same time, in order to maintain the appropriate level of the populations of fish whose catching
is regulated by internationally set quotas, it is evident that for Estonia, these quotas are reduced
(Fig. 46). This shows that these sgscare more and more vulnerable.

35



Fig. 45. Proportion of classified water bodies in different River Basin Districts affected by
hydromorphological pressures for rivers and lakes (left panel) and for coastal and transitional
waters (right panel)

SourceEcological and chemical status and pressures in European waters. Thematic assessment for EEA water 2012 report. European
Environmental Agency. This European Topic Centre on Inland, Coastal and Marine Waters. Prague, 2012

Another indicator illustrating #changes in the natural environment is the common bird index.
When analysing the period of 20@008, it is difficult to see any pattern for the 7 analysed
countries. In some countries, such as Poland and the Czech Republic, after a sudden fall, since
2007 a clear increase in the index value can be noticed. In other countries the index value in
2008 is higher than in 2000, which should be treated as a positive phenomenon (Fig. 47).
However, generally, as a result of changes in land use and the progddissaig changes the
ecosystems resilience decreases.

Table3. Abundance of industrial fish stock and level of use in Estonia

Source Estonian Environmentdhdicators 2012Estonian Environment Information Centre Tallinn 2013
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