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Abstract

Waste management in all its forms is one of many domains that contributes heavily to an existing
environmental situation. European waste management and its development trends are followed by new
member states of European Union that fall behind about five or even ten years. The main causes of
pollution in environment in Slovakia are: high rate of waste generation, high proportion of solid waste
and its relatively low level of recycling and reuse as a secondary source and unsystematic waste
management, to name but a few. The aim of the paper is to point out alternatives feasible for use in
improving waste management in Slovakia. Alternatives come out of comparison with Germany. At the
same time, alternatives were conditioned as an optimum between sustainable development and costs
need to implement such alternative solutions, which were suggested in order to improve situation in
waste management.
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1. INTRODUCTION

Environmental values essentially belong to cultural profile of a modern man. The need for the
acceptance of environmental values caused the interest of economic public in the problem of values and
led to consideration of the possibility to establish new emerging values into the already existing values
systems. The significance of interconnection of indices consist in understanding of men’s thinking. If
people created values, which negatively do not influence the environment, then the interest in any limits
in relation to environment would be faint. Taking responsibility for our own acting simply consists in
the creation of goods in accordance with environment (Smolkova 2013).

The use of the opportunities, which bring the environmentally value chains along mostly by more
efficient use of resources, decreasing amount of waste and the transformation of waste into new goods
and services, requires environmental innovations, new mediators and mediating services. Small and
medium sized enterprises (hereinafter just “SME”) and businessmen need a positive environment to be
able to join new sector relationships, which enable them the transition to circular economy. The concept
of environmental innovations itself is relatively “young”, coming to the fore at the turn of 20" and 21
century. However, there are many definitions of environmental innovations from significant authors
dealing with this problem and the execution of research in this field, such as Klemmer et al. (1999),
Rennings (2000), Andersen (2002), Triebswetter & Wackerbauer (2008) and others.

One of the fields, which significantly participate in the state of environment, is waste management in all
its forms. Waste, which has been considered as the final destination of many goods, is becoming a worth
material within the effort of sustainable environment. Thanks to the recycling, waste helps to protect the
environment, effective use of resources, contributes to GDP growth and employability and reduces the
emissions. Every country manages it in a different way.

There are more ways how to manage the waste (collection, recovery, separation, etc.). This article cannot
cover and handle the whole problem of waste, which is very extensive and interfere with all other areas
of economic activity, therefore we focused mainly on their landfilling and recycling. Wassenhove
(2011), as well as Maléekova & Simek (2014), or Grant, Trautrims & Wong (2013), consider landfilling
waste disposal as less beneficial possibility from environmental point of view, but even from the point
of view of the product value. We have chosen landfilling, because only the Slovak Republic (hereinafter
just Slovakia) actually struggles with tons of landfilling waste and at the same time, based on its
comparison to Germany, it’s possible to draw attention to the imperfection of Slovak system of
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landfilling. Recycling significantly influences landfilling, because more waste is recycled, less
landfilling we need. From the point of view of recycling, Slovakia is clearly behind the countries of
Western Europe. Based on the obtained data in Slovakia in comparison to Germany, we try to assess the
actual situation and suggest the solutions, how to improve the situation.

The goal of this article is to warn of the alternatives, which are possible to apply when improving the
waste management in Slovakia and suggest the possibilities to find the optimum between sustainable
development and the costs necessary for its realization.

Regarding the goal, the following research question has been formulated: What are the negatives of the
waste management in Slovakia and what are the possibilities of the solution of this problem in a way to
have the suggested modifications economically more beneficial?

The following was covered within the scope of issue in question:
- Waste management based on the principles of sustainable development (Agenda 21)

- Waste management, which is integrated (incorporation of all sorts of waste and functional elements
of waste management), respecting needs and possibilities of region, flexible (able to respond to
changes) and proactive (able to foresee the changes);

- Waste management in accordance with requirements formulated by principles of the European
Commission (hereinafter just “EC”) and documents processed during the preparation of Slovakia to
join the European Union (hereinafter just “EU”);

- Application of the legislation of the Slovak Republic and accepted conceptual documents
(conceptual materials processed by the Ministry of Environment (hereinafter just “ME”), the
National development plan, etc.);

- Waste management with clearly defined goal and methods of verification of their implementation
through indicators;

- Waste management with sufficient time perspective (at least 10 years), in relation to the
development of EU;

- Waste management using the method of the participation of professionals in the creation of
conception (e.g. workshops with subjects of waste management in the region);

- Waste management based on economic aspects and criteria (the principle of polluter holds, cost-
effective solutions, etc.)

From January 1, 2016, new Law on waste no. 79/2015 Coll. holds in Slovakia, which brings radical
changes to the system of waste management in Slovakia. Among the most positive ones belongs the
motivation of self-governments to greater separation and the recovery of waste. Program of waste
management in Slovakia 2016 — 2020 refers to 60% of separated waste in 2020. The package of
measurements adopted by EC in December 2015 entitled Circular Economy package plans to decrease
the rate of landfilling in EU to the maximum of 10% by 2030.

2. MATERIAL AND METHODS

The analysis of present state was carried on the basis of capacity indicators: the amount of overall landfill
waste, amount of municipal and recycling waste and the number of landfills. Following the presented
indices, the state of waste management in Slovakia was compared to Germany in 2004 — 2015, i.e. since
Slovakia joined EU, till 2015 (in some cases till 2014), when we obtained available data, as data in both
countries were calculated per capita. In comparison of the amount of landfill waste calculated per capita
in Slovakia, we used mostly data of the Ministry of Environment of the Slovak Republic and its two
documents, namely Program of waste management in the Slovak Republic for 2011 — 2015 and Program
of waste management of the Slovak Republic for 2016 — 2020. Data for Germany were sourced from
statistical yearbooks of Federal Statistical Office (Statistisches Bundesamt), while in some cases, the
most recent values were published only for 2013. Therefore, the estimation was done through an
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exponential compensation of the values in 2014 according to Brown, as well as for Slovakia (see Table
3).

The below formula was applied: (Mikolaj, Klucka & Vanco 2005)
yt+1=ayt+ (1—a)yt

Where: yt+1 is a new presumption,
a compensating constant from interval (0,1),
yt new comparison,

¥yt presumption from the period t.

We selected the value 0,6 as compensating constant o that means we focused more on the last
observation than on the last presumption during the assessment.

From European legislative norms, following were taken into consideration in this paper: the Regulations
of European Parliament and the European Council 2006/12/ES from April 5, 2006 on the waste and
from the Slovak legislative, the Law no. 17/1992 Coll. on environment and the Law no. 79/2015 Coll.
on the waste and the amendments and the completion of some laws.

3. ESSENTIAL CHARACTERISTICS OF SLOVAKIA AND GERMANY FOR THE
PURPOSES OF COMPARISON

By the time Slovakia joined the EU, the situation in the field of the waste management has changed not
only in the field of the legislation, but even in the field of practical fulfillment of requirements of
European law. In order for Slovakia to contribute to a sustainable growth in EU, it must use resources
in more intelligent and sustainable way. It is obvious that linear model of economic growth, which
Slovakia relied on in the past, does not meet needs of present modern societies in global world anymore.
Many natural resources are limited, therefore we have to look for environmentally and economically
sustainable way of their utilization (AntoSova, Fabianova & Weiss 2011).

For the purposes of comparison of data from Slovakia, we retrieved data from Germany, because both
countries are economically tied closely together, more than any time before. Slovakia and Germany have
almost ideal conditions for the development of economic cooperation, which results from several
individual characteristics. Both countries are fully established members of EU, thus the part of integrated
European market. Mutual geographic closeness as well as many cultural and civilization intersections
between both countries play its role. No wonder Germany holds the position of the most important trade
partner and a key investor in Slovak economy upon these facts as well as mutual persisting interest of
both countries. From the Slovak point of view, we also have to emphasize the economic-political
importance and “soft power” of regional brand of V4, which currently presents the most significant
business partner (in export and import at the first place) for Germany. The fact that a combined GDP of
V4 countries theoretically presents the 15™ largest economy in the world plays an undeniable role in this
progressive relation (Newsletter of Slovak-German business and industrial chamber). Germany and its
economy with its standards presents the motivator worth to follow from our point of view — at least in
terms of the fact that successfulness of economy does not consist only in good looking statistics, but
mostly in the satisfaction and the profit of all its agents.

It is very important to remark that in case of Slovakia and Germany, we talk about the countries, which
are of a different area size, population and different rate of GDP production. In order to focus on the
comparison of waste management between Slovakia and Germany, it’s necessary to command data from
other fields such as demography, social statistics, GDP, or country area. Therefore, we focused in this
article on the comparison of the situation in Slovakia with Germany in relation to:
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1. Population number,

2. GDP number,

3. Number of landfill waste per capita,

4. Number of registered landfills per capita,
5. Number of recycling waste.

We followed the presumption that Germany administers the waste management better than Slovakia.
After reviewing the population number and GDP size, we looked closer at the fact, whether Germany is
really able to deal with waste, number of landfills and waste recycling better.

3.1. Comparison by population

According to the article of EU entitled The Life in EU (2016), EU is located in the area of 4 million km?.
Germany is the fourth largest EU country of the area 357 300 km?”. Slovakia is approximately 7-times
smaller with the area of 49 000 km?. In order to compare Slovakia and Germany, we had to calculate
other indices per capita. If we did not do it, the result would be absolute numbers, from which we
couldn’t deduce any conclusions.

Country Year

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Germany | 82,5 | 82,5 | 82,4 | 82,3 | 82,2 | 82,0 | 81,8 | 81,8 | 80,3 | 80,5 | 80,8 | 81,2
Slovakia | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54 | 54

Table 1. Development of population in Germany and Slovakia in 2004 — 2015 (in mil.)

Source: own elaboration according to Eurostat: Population on 1 January

According to Table 1 for the period between 2004 till 2015, the population number was varying at
intervals from 80 to 83 million in Germany, while we can observe a declining tendency of the population
from 2012. In Slovakia, the population has been increasing during this period, but it did not reach 100
000 inhabitants in its absolute numbers in the last 12 years, therefore, number 5,4 million is presented
in Table 1 during all observed years. Data for 2015 say the population of Germany is approximately 15
times higher than the Slovak one.

3.2. Comparison by GDP

GDP is an essential measure of economic activity of both countries, hence we considered it for the
further development. It is defined as a value of all goods and services produced by residential units of
certain territory (usually a state) for the observed period of time (usually one year). Capacity index of
GDP per capita, according to the standards of purchasing power, is expressed in the relationship of
average of all 28 EU countries. The average of 28 EU countries reaches the value of 100. If the country
index is higher than 100, the level of GDP per capita is higher than the average of all 28 EU countries
and vice versa.
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Country Year

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Germany | 116 | 116 | 115 | 116 | 116 | 115 | 119 | 122 | 122 | 122 | 124
Slovakia | 55 56 59 62 67 72 71 73 73 75 76

Table 2. The amount of GDP of Germany and Slovakia by Purchasing Power Standards in 2009 —
2014

Source: own elaboration by Eurostat: GDP per capita in PPS

As we can see in Table 2, values for Germany in 2004 up to 2014 are higher than 100, averagely in 18
units. In Slovakia, values of GDP are approximately in 32 units lower on average than the average of 28
EU countries is in this period of time. However, we can see a positive tendency in both observed
countries in this time period.

After the comparison between Slovakia and Germany from the point of view of the population number
and GDP size is done, we came to the conclusion that Germany, as a greater economy, has larger GDP
per capita, what makes other presumption for better waste management.

3.3. Comparison by the amount of landfill waste per capita

Slovakia belongs among the landfilling powers at the map of Europe. According to Eurostat, Slovakia
landfilled more municipal waste in tons in 2009 than Germany, Netherlands, Belgium, Denmark,
Sweden and Austria all together. This unfavorable position post is the result of Slovak way of building
a “modern” waste management. Absolute dependency, mostly of the producers of municipal waste, on
the landfills’ capacities has not declined neither after Slovakia joined EU, in spite of the adoption of
European regulations to national legislation and almost 20-years of financial support of various national
and international resources on waste management.

There are three main reasons for this:
1. Landfilling is the cheapest of all the ways of waste disposal;

2. Slovakia does not reach the long-term results of waste recycling to achieve the diversion of
significant part of landfilled waste;

3. The absence of sufficient capacities for energetic recovery of waste. Waste, which is not separated
and materially recovered has no place to be disposed, therefore is uselessly landfilled.

In Table 4 data, we can see that there were 136 waste landfills operated in Slovakia in 2009, where more
than 2,6 mil. tons of waste were disposed. Thus, more than 80% of the production of municipal waste.

Germany, as a country, is larger than Slovakia, regarding the population and even the area size, therefore
it is natural that there is more waste produced in its territory. In Table 3, we focused on what is the
amount of waste in Slovakia and Germany, which has been landfilled and what was the overall
production in 2005 — 2014. Beside of this, we can even see the percentage definition of landfill waste in
proportion to the overall waste. As we presented in the second part of the article, because of the
inaccessibility of data (published only up to 2013) for 2014, we present estimated amounts only. We
used the method of exponential equalization of values by Brown for the calculation of approximate
computation of other cycle. We set a value of 0,6 as an equalizing constant o, what means that we
focused more on the last observation than on the last prediction in our estimation.
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Slovakia Germany
Measured unit Measured unit

Year | Landfilled waste Overall waste Landfilled waste Overall waste

in 1K tons | in % | in 1K tons | in % | in 1K tons | in % | in 1K tons | in %
2005 4117 38 10 929 100 | 45665 7 331 900 100
2006 6 909 48 14 507 100 | 38727 10 372 900 100
2007 5563 51 10 934 100 | 43161 9 386 900 100
2008 4562 40 11492 100 | 41599 11 388 932 100
2009 4 080 48 8523 100 | 35442 10 365 496 100
2010 3 809 40 9534 100 | 34038 9 379 390 100
2011 4115 40 10 284 100 | 36899 9 393 057 100
2012 4014 46 8 668 100 | 36963 10 387113 100
2013 4938 50 9 859 100 | 42054 11 392 300 100
2014* 4581 48 9599 100 | 39930 10 390 185 100

Table 3. The amount of landfilled waste and overall waste in Slovakia in comparison to Germany

Source: own elaboration by ME SK and Federal Statistical Office

The results in Table 3 suggests that overall amount of waste in Slovakia was mostly produced in 2006,
whereas the lowest value was reached three years later. Average value in 2005 — 2013 is 45% in this
index that means we dispose almost a half of the overall waste to landfill. If we look at the fact how
much waste was produced in Germany in 2008 to 2013, we can see that the most of waste was produced
in 2011 —393 057 tons. Percentage rate of landfill disposed waste and overall waste indicates that values
ranged from 9 to 11%. A tenth of overall waste in Germany is landfilled. In comparison to Slovakia,
this index is lower. These values range from 38 — 51% in Slovakia, what is greater compared to
Germany.

The value of overall waste in Slovakia in 2013 was 9 859 000 tons. If we calculate these numbers per
capita, it shows that one inhabitant of Slovakia produces approximately 1,83 tons annually. It is
interesting that if we calculate the same in case of German inhabitant in 2013, as they had the amount
of waste approximately 392 300 000 tons, we find out that German citizen produces 4,87 tons of waste
annually, that is more than twice more than in Slovakia. This fact can be explained by the level of GDP,
what means if the production is higher, there is even more unnecessary waste.

3.4. Comparison by the number of registered landfills per capita

According to Kohutova and Mizak from the Slovak Agency of Environment (SAE), all registered
landfills within the territory of Slovakia are listed by the Registry of waste landfills, which has been
intensively built in 1992 within the project State Geological Institute of Dionyz Str (hereinafter just
“SGIDS”) “Maps of land availability for waste landfills” for the whole territory of Slovakia. The
Ministry of Environment of the Slovak Republic continued in the project during the period of 1993 —
1994. The registration of landfills was performed in all Slovak regions within this task. Annual
upgrading of the landfill registry is performed upon the reporting by employees of District Office (DO),
Departments of environmental care (DEC), Division of waste management. The term for submitting the
updated data was set for February 28 last year. From April 1, 2008, there was a Map server SGIDS
open to public access within the task GeolS, where the landfills application is available as well. In Table
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4, you can see the number of landfills, which were operated in Slovakia in 2009 — 2015. There were no
older data disclosed.

Region Year /landfills number

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Bratislava region 13 12 11 11 7 7 6
Trencin region 17 11 11 10 15 15 15
Trnava region 12 15 15 14 16 15 13
Nitra region 22 17 17 19 20 20 20
Zilina region 18 16 16 16 16 14 14
Banska Bystrica region 20 16 16 16 16 16 16
Presov region 18 16 16 17 17 18 18
Kosice region 16 15 15 15 17 17 17
Total number of landfills in SK | 136 | 118 | 117 | 118 | 124 | 122 | 119

Table 4. The number of landfills in Slovakia in 2010 - 2015
Source: own elaboration by ME SK

As we can see in Table 4, there were 119 waste landfills registered in Slovakia in 2015, whereof the
most of them were in Nitra region (20), which dominates in the number of landfills now and even in
previous years. Waste landfills are relatively equally distributed throughout the whole territory of
Slovakia, except of the smallest Bratislava region in terms of the land area, where the number of landfills
is the lowest. Regarding the population number in Slovakia, 5,4 million inhabitants and overall number
of waste landfills in 2015 (119), one waste landfill falls on almost 44 000 inhabitants. Compared to 2009
(136), since we obtained available data, there are 17 landfills registered less in Slovakia in 2015.

In order to be able to evaluate the situation in Slovakia, we defined a fulcrum (base) as the core of our
calculations. The fulcrum is data of the same character from the period of 2004 — 2013, till we obtained
data in Germany.

Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Landfills number | 1999 | 1948 | 1740 | 1706 | 1645 | 1553 | 1186 | 1180 | 1146 | 1142
Table 5. The number of landfills in Germany in 2004 — 2013

Source: own elaboration by annual reports of Statistical Office (Statistische Bundesamt)

From the point of view of the number of landfills, there is a positive tendency of decreasing number of
landfill land in Germany. Since 2004, the situation has been improving every year in Germany. In 2013,
there were 1142 landfills operating. This year, there is one landfill per 70 500 inhabitants. In comparison
to Slovakia, Slovakia has more waste landfills per capita than Germany. We consider this index as very
negative in waste management in Slovakia.
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3.5. Comparison by the number of recycled waste

Among the main contributions of waste recycling belongs the protection of environment, material saving
and economic effectiveness (Beno 2011). Waste recycling in Slovakia means, by the Law no. 79/2015
Coll. on waste and the amendments and completion of some laws, every activity of waste recovery, by
which the waste is processed to goods, materials or substances designed for an original purpose or other
purposes. Recycling consists of repeated processing of organic material. It does not include energetic
recovery and repeated processing into materials, which should be processed as a fuel or the activities of
waste backfilling.

The following indicator is focused on the comparison of the recycling rate of municipal waste in
Germany and Slovakia. Municipal waste consists to a great extent of household waste, but also can
consist of similar waste, which results from the activities of SME, public institutions or villages’
gathering. The second part of municipal waste can vary in different villages, countries, depending on
the local system of waste management. Slovakia is significantly behind Germany regarding this
indicator. As we can see in Table 6, Germany allocates the values of recycling rate of municipal waste
over 60%, except of 2004, whereas Slovakia does not reach even the limit of 11%, except of 2012, when
it allocated the value 13,3%. It means that there is the problem of recycling.

Year
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Germany | 56,4 | 60,9 | 62,1 | 63,2 | 63,8 | 63,1 | 62,5 | 63 | 652 | 63,8 | 63,8
Slovakia | 6,2 2 4,1 6,6 | 74 | 82 | 9,1 | 103|133 ] 10,8 | 10,3

Country

Table 6. Recycling rate of municipal waste in Germany in 2004 — 2014 (in %)

Source: own elaboration by Eurostat Recycling rate of municipal waste

In order to compare the recycling state between Germany and Slovakia, it is useful to classify even the
indicator of recycling rate of municipal packaging waste. According to the law on packaging and the
amendment and completion of some laws, which is sourced in the Regulation of European Parliament
and the Council 94/62/ES from December 20, 1994 on packaging and packaging waste, a package is
defined as a product, which is used for packaging the goods, their protection, manipulation with it,
supply and presentation, from raw materials to product, from producer to consumer or customer.
Package recycling is understood by law as every repeated processing of waste materials in production
process for the original purpose or other purposes including organic recycling.’

Country Year

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Germany | 69,6 | 68,2 | 66,5 | 66,9 | 70,5 | 73,5 | 72,7 | 71,8 | 71,3 | 71,8
Slovakia | 37,6 | 29,8 | 36,3 | 61,1 | 47,7 59,9 |45,7 |624 | 68,1 | 659

Table 7. Recycling rate of packaging waste in Germany and Slovakia in 2004 — 2013 (in %)

Source: own elaboration by Eurostat: Recycling rate of municipal waste

! Law no. 119/2010 Coll. on packaging and on the amendments of law no. 223/2001 Coll. on waste and the amendments and
completion of some laws as amended.
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As seen in Table 7, Germany achieves better results than Slovakia even in this index, but the difference
is not so noticeable here. Germany achieved a standard level of 70% from 2008 to 2013. Slovakia has
increased the results of recycling packaging waste almost twice in recent years. Data from 2014 were
not available. Thus not included in assessment of mapping the situation.

4. DISCUSSION AND CONCLUSIONS

Based on the performed analysis, we came to the conclusion that waste management in Slovakia needs
an upgrade in comparison to Germany and even other European countries. It’s been proved in the field
of landfilling that Slovakia disposes a great amount of overall waste production to a landfill. Recycled
amount of waste is closely related to it. We definitely need to increase recycling rate in Slovakia, in
order to achieve the overall improvement of environment, what belongs to essential goals of Program
of waste management in the Slovak Republic for 2016 — 2020.

However, currently available statistics do not enable to make more detailed analysis of levels or
tendencies of waste production. In some of the waste flows, mainly industrial and dangerous waste, it is
complicated to perform reliable assessment of tendencies, what is a radical obstacle in creating relevant
politics and an acute need to eliminate it comes to terms (Bussard 2005). We did not deal with problems
such as removing illegal landfills, air pollution, or surface and underground water pollution, which are
related to the problem of landfilling and recycling. There is a lot of imperfection in these segments that
is necessary to review even from the financial point of view and which influences the state of
environment in great extent.

Historical experience of Slovakia and future estimations suggest, that without any further political
intervention, the overall waste production is increasing and this tendency will further continue in the
upcoming years. Except of political and legislative arrangements, other initiatives contribute for the
reduction of the waste amount. One of them is e.g. Program of Zero Waste. While EU mostly claims the
prevention of waste production, the term “zero waste” is rather promoted “from bellow” by various non-
profit organizations or cities and villages. However, Zero Waste International Alliance, ZWIA
(www.zwia.org) in short, can be considered as an umbrella organization world widely.

Zero impact is considered as ethical, economic, effective and visionary goal of how to lead people
towards the change of their lifestyle and practices in order to imitate sustainable natural cycles, where
all waste materials are becoming the resource for further use. Program of zero waste could help to solve
the problem of over-pollution of environment. In order to operate this program, it is necessary to keep
several economic and system principles, while their performance is important to provide through a
reverse logistics, as some authors suggest it, e.g. Stehlik (2003), Skapa (2005), Stock (1998), Sarkis
& Sroufe (20045) and others.

In connection with the above mentioned fact one can suggest several alternatives on how to improve not
very well situation in this field in Slovakia, e.g.:

1. Abolishment of the landfilling of unseparated solid municipal waste and the application of the
strategy of Zero waste to landfill in Slovak companies. In 2015, there was the prohibition to landfill
the unseparated solid municipal waste (SMW) adopted in Germany. There was 63 mil. tons of waste
landfilled on average in the territory of Germany till 2004. After the application of prohibition,
landfill waste disposal has been dramatically reduced in Germany since 2005. If we calculate
average annual rate of landfilling in 2005 — 2014, we obtain the value worth of approximately 39
mil. tons of waste. It means, that the application of prohibition resulted into the reduction of
landfilled waste in more than a third.

In Slovakia, we can suppose that after legislative prevention of similar character, similar
improvement would occur. Subjects would be forced to stop disposing SMW to landfills and had to
deal with it alternatively. We match the so-called strategy Zero Waste to Landfill with it, its one of
the main presumptions is economic treatment and waste recycling. Material use of waste is
legitimate regarding the world wide growing waste production and declining supplies of some
primary goods, however, significant requirements is the development of more efficient technology
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and technique for recycling and modification of these materials to satisfy input parameters of
production. Among advantages of this strategy belong (Kuras 2008):

— Continuous saving on expenses,
— Generating incomes,
— Improvement of environment,

— Competitive advantages of companies of this strategy in comparison to the companies,
which do not have it implemented.

One of the possibilities how to improve the environment in Slovakia is to increase the awareness of
people on this strategy and motivate companies to implement it. Motivational factor of companies,
which would implement it, would be the means from Environmental and Recycling fund. Beside of
abolishment of landfilling the unseparated SMW, there are even other possibilities of how to
improve the waste management in Slovakia, among which we can classify even the increase of the
fee for landfill disposing of SMW.

2. Increasing the recycling rate in Slovakia. In the field of waste recycling, Slovakia keeps too much
behind Germany. Recycling rate of municipal waste is approximately 6-times lower in Slovakia
than in Germany. We would follow up the year 2005, when landfilling of unseparated SMW was
abolished in Germany, what caused extreme decrease of its landfilling. On the other hand, something
had to be done with SMW. Its recycling was one of the alternatives, i.e. repeated use of second-hand
materials. As we could see in Table 6, Germans were able to recycle 56,4% of municipal waste in
2004, while they kept already promoted increasing trend till 2014 and achieved the rate of 63,8%.
They achieved a significant improvement of recycling state in the country by the abolishment of
landfilling of unseparated SMW.

In spite of this, indeed, Slovakia holds its tendency of constantly rising recycling rate, but it recycled
approximately 10% of municipal waste in 2014, what is rather low rate. If we adopted same
measures in Slovakia as they did in Germany, it certainly would help to emphasize the growing
tendency. Likewise, the adoption of higher fees for landfill waste disposal would influence the
recycling in Slovakia, as well as the prevention of landfilling the SMW, but just in its lower rate.
Except of this, the incomes to Recycling fund would increase, and it redistributes the financial
sources and supports the projects focused on the recycling development.

3. Implementation of the system Pay-as-you-throw (PAYT). One of the key economic tools applied in
waste management in Europe is the principle of broader responsibility of producers and importers
(BRP). Others are taxation of landfilling and waste burning or charging in dependence on the waste
amount (so-called system “pay-as-you-throw”). For the support of recycling in Slovakia, we would
recommend the implementation of the system PYAT, which was adopted in Germany and is very
successful so far. Thanks also to this system, Germans are able to achieve the limit of recycling of
municipal waste of 60%. System works in a way that more waste we dispose, higher fees we pay
for it. More waste is recycled, less we pay for waste and we protect our environment, what is a great
presumption for keeping the sustainable development. This means that the fees for municipal waste
would be paid depending on the type of disposed waste. If it is paid for municipal waste more in
case it’s not separated, all subjects would be motivated to separate the waste before they dispose it.
For the support of the adoption of this system in Slovakia, we could use the sources from European
Regional Development Fund (hereinafter just “ERDF”’), European Social Fund (hereinafter just
“ESF”), Environmental fund, Recycling fund, or other private sources. Thanks to this system,
Slovakia could reach the recycling rate of waste as Germany has in a relatively short period of time.

Except of the above mentioned, it’s important to make the people well aware through the campaigns
focused on the protection of environment not only at national, but even international level. Waste
management is not a problem related only to Slovakia or Europe, but it is related to the whole world.
Our effort towards sustainability should be of a long-term character and should be concerned in all our
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activities within our value chain. Therefore, it is very important to emphasize, that the possibilities to
improve Slovak system of waste management, which we stated, can be applied in other countries.
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