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Abstract

Municipal waste management plays an important role in environmental protection. Their
incorrect management can have negative effects on the environment and human health. Thus,
the analysis of municipal waste management in the period 2010-2020 in Romania compared
to certain member countries of the European Union was followed. The analyzed indicators
were: The amount of municipal waste generated, treated and recycled, the recycling rate and
the quantity of waste disposed- landfill and other. Following the analysis, it is found that the
amount of municipal waste generated had an increasing trend in Croatia, and a decreasing
trend in the case of Bulgaria, Romania and Cyprus, Romania having the lowest amount
generated compared to the studied countries. The amount of waste treated is in correlation
with that generated, the trend being similar. The municipal waste recycling rate in all
analyzed countries (Croatia, Bulgaria, Romania, Hungary, Slovakia, Greece, Cyprus) is
increasing, but much lower compared to the EU target for 2020. Romania recorded the
lowest recycling rate, of 13.59% in 2020, with close values being only Cyprus. In Bulgaria,
Croatia and Hungary the recycling rate was over 30% in 2020, and Slovenia recorded the
greatest progress from 22.5% in 2010 to 59.3% in 2020.
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Introduction

The rapid growth of the global population, the permanent increase in living standards and
technological progress influence the generation of waste. Social, economic, public health and
technological aspects are important concepts that should be considered in solid waste
management.

The need to reduce the depletion of natural resources and climate change and to ensure a
healthy living environment for the growing human society has become a global challenge
that increases the demand to minimize waste generation and manage the waste effectively
and sustainable on a global scale.

European waste policy focuses on reducing the negative impact of waste on the environment
and human health and using it as raw material resources for the circular economy.

The amount of municipal solid waste (MSW) generated varies from year to year, with a
general upward trend being recorded in recent years, determined both by the increase in
population consumption and by the increase in the proportion of the population served by
public sanitation services. The amount of municipal waste generated per inhabitant illustrates
the level of economic development of the respective state. The challenges in this field and
the need for better environmental protection in many countries around the world should
determine all countries to incorporate environmental aspects into economic growth.
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The purpose of the study was to analyze the evolution of some indicators regarding municipal
waste in Romania compared to some countries in the European Union.

1. Literature review

The growth in population and economic activities has direct implications on the deterioration
of the natural capital (Dinu et al., 2020) as all human activities (economic, social or everyday)
generate large amounts of waste (Orlescu & Costescu, 2013). The population must be aware
of the fact that it is imperative to prevent and reduce the production of waste, and solutions
must be found for their reuse and recycling, or how they will be eliminated (Milostean &
Flori, 2019). Economic growth and technological development have increased the
consumption of goods and services, as well as the amount of waste (Petrescu et al., 2022).
Essentially, improper waste management is an important cause of environmental pollution
and threats to human health and at the same time reflects the inefficient use of natural
resources (Olaru & Zecheru, 2016).

In the current European context, member states have concerns in the field of waste
management as efficiently as possible (Teodor et al., 2020). Waste management is a complex
activity and treated differently in European Union (EU) countries. The general trend in the
European Union is to improve all activities related to waste management, starting from the
quantities of waste generated and ending with disposal (Frone et al., 2020).

In the EU, emphasis is placed on recycling, in this sense, numerous legislative acts have been
developed, such as the Framework Directive 2008/98/EC. Together with waste reduction
measures, waste management contributes significantly to achieving sustainable development
(Izvercian & Ivascu, 2015).

Properly waste management is a key element in ensuring an efficient use of resources and
the sustainable development of Romania. In this sense, increased attention is directed to
municipal waste management. Municipal waste is generated in the urban environment both
in households (household waste) and in commerce, small businesses, offices and institutions,
(similar waste), yard and park waste, bulky waste, street waste, construction and demolition
waste. Most of these solid wastes generated are not separated and therefore can be either
harmful (Saleh et al., 2019).

At the European Union (EU) level, MSW generation has increased with rapid
industrialization, where the amount of waste has recently increased by approximately 11%
in 12 years and was expected to increase by 45% by 2020 (Ionescu et al., 2013). The EU aims
to change this trend by applying prevention policies and efficient use of resources, but also
by encouraging sustainable consumption. Wealthier countries tend to generate more
municipal waste per person, while tourism contributes to the high generation rates in Cyprus
(https://www.eea.europa.eu/publications/municipal-waste-management-across-european-
countries).

In 2018, the most competitive country in Southeast Europe was Slovenia when referring to
the degree of municipal waste recycling, and on the other hand, Romania and Croatia
encountered serious issues in terms of catching up to the average of the European Union
(40.3%) when analyzing the recycling rate of municipal waste compared to the target (50%)
set by the Waste Framework Directive (Ignat & Constantin, 2021).

Romania is one of the countries where most of the collected municipal waste is
removed/treated through storage operations, recycling and valorization being used in a very
limited way (loana et al., 2016) and 94% of all municipal waste is thrown into landfills every
year (lacoboaea et al., 2013). In order to reduce the quantity of municipal waste while
increasing the recyciling rate, public athorities make efforts to develop consumer education
programs for sustainable consumption. One of the main concerns of Romanian local
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authorities should be to develop programs to prevent waste generation (Petrescu et al., 2022).
The emphasis must be placed not only on recycling, but on prevention. Recycling requires
additional energy and resources, even though it automatically prevents the use of extraction
materials and extraction waste. In addition, prevention contributes to increasing resource
efficiency, one of the main objectives of the circular economy (Margini et al., 2020). Also in
some research studies, it was found an oscillating evolution of the total quantity of municipal
waste, thus there is a need to study its influencing factors, especially because the concerns
related to ensuring the sustainable development of society and the transition to a circular
economy are growing, bothin the European Union and worldwide (Petrescu et al., 2022).

As a result of civil society’s involvement in the waste management problem, there has been
an increase in public awareness of the need for a more ecological and circular approach to
waste management (Petrariu et al., 2021). Romania must make considerable efforts regarding
the recycling rate to reach the European objective. In order to increase the recycling rate,
Romania must apply techniques and technologies instead of re-introducing materials into the
productive circuit (as secondary raw materials), involving the population as well. Improving
the selective collection system is an essential prerequisite for achieving recycling targets
(Iacoboaea et al., 2013). Selective waste collection generates raw material for reuse, recycling
and energetic recovery, with a positive impactfor the environment (Petrescu et al., 2022).

2. Matherial and methods

In order to provide an overview of the municipal waste management situation in Romania, a
comparative study was carried out with some countries in South-Eastern Europe, members
of the European Union: Bulgaria, Greece, Croatia, Cyprus, Hungary and Slovenia. Specific
indicators in the field of waste were taken into study and analyzed comparatively, in the
period 2010-2020. For Greece, there are no reported data for all indicators in 2020.

The indicators taken into study are:

- The amount of municipal waste generated (kg/capita);

- The amount of municipal waste treated (kg/capita);

- The mount of municipal waste recycled (kg/capita);

- The quantity of waste disposed landfill and other (kg/capita);

- The recycling rate.

The data were retrived from Eurostat for 2020 in comparison with 2010.

2.1 Results and discussions

The quantity of MSW produced in Romania compared to other EU countries in the period
2010-2020 is presented in figure 1. It is found that the lowest amount generated both in 2010
and in 2020 is in Romania of 313 kg/inhabitant, respectively 287 kg/inhabitant. The largest
amount generated per inhabitant is in Cyprus, over 600 kg/inhabitant. Among the analyzed
countries, the trend was a decreasing one in the case of Bulgaria, Cyprus and Romania, and
in Croatia the trend was an increasing one, from 379 kg/inhabitant to 418 kg/inhabitant, the
increase being 10%. According to the analyzed data, it is found that during the studied period,
a Romanian citizen generates approximatively 35% less MSW compared to Bulgaria. The
increase in the amount of municipal waste generated in certain countries may be due to the
increase in population, lifestyle, but also economic growth. In the countries where there is a
decrease in the amount of municipal waste generated, this may be a consequence of the
slowdown in economic growth, but also of their better management.
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Figure 1. The amount of waste generated in Romania and some South-East European
countries (kg/capita)
(Source: https.//appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do)

The amount of MSW treated in the South-Eastern European countries, members of the
European Union in the period 2010-2020 is presented in figure 2. The quantity of municipal
waste treated are in correlation with those generated. Thus, in 2010 and 2020, the lowest
amount was recorded by Romania of 279 kg/capita, respectively 269 kg/capita. So, Romania
treats small quantities, half of those treated in Bulgaria and Cyprus. The largest amount
treated was in Cyprus both in 2010 and in anul 2020, 676 kg/capita, respectively 518
kg/capita.

According to the analyzed data, it is estimated that during the studied period, a Romanian
citizen deals with approx. 50% less MSW compared to Bulgaria. Analyzing the evolution of
the trend in the years under study, it was a downward in the case of Bulgaria, Cyprus,
Romania and Slovenia, and a slightly upward in Croatia, while in the case of Hungary it
remained at the same level. It should be noted that, in Hungary, the quantities of generated
waste are treated in their entirety.
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Figure 2. The amount of municipal waste treated in Romania and some South-East
European countries (kg/capita)
(Source: https.//appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do)

The amount of MSW recycled in the EU member countries of South-Eastern Europe in 2010-

2020 is presented in figure 3. In the countries analyzed in this study in the two years, 2010
and 2020 respectively, the trend was an increasing one, a fact that indicate the increase in
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attention to recycling in the analyzed countries, the exception to this situation being Romania,
which recycled in 2020 only 39 kg/ per capita, compared to 40 kg/inhabitant in 2010. In 2010,
the lowest amount of 16 kg/capita was recorded in Croatia, and the highest in Bulgaria of
136 kg/capita. In 2020, the limits varied between 39 kg/capita in Romania and 289 kg/capita
in Slovenia. It can be seen that Slovenia tripled the amount of recycled waste. According to
the analyzed data, it is found that Romania pays very little attention to recycling, the values
being far below those of the analyzed countries.
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Figure 3. Recycled municipal waste in Romania and some South-East European
countries (kg/capita)
(Source: https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do)

Recycling rate of municipal waste is one of the circular economy indicators. According to
figure 4, it can be seen that in the case of the analyzed countries, the recycling rate of the
MSW generated is far from reaching the target proposed by the EU, of 50%. In 2020,
compared to 2010, the trend is an increasing one in the case of all countries, with the
exception of Greece, when no data were reported on the waste generated and treated. From
the graph, it can be seen that Romania has the lowest recycling rate, of 12.78% in 2010 and
13.59% in 2020, with close values being only Cyprus. Bulgaria, Croatia and Hungary have
values of the recycling above 30% rate and Slovenia recorded the greatest progress from 22.5
in year 2010 up to 59.3% in 2020. This increasing rate shows the concern for increasing the
recycling rate on the part of all countries, but until the 50% target is reached, increased efforts
are needed, the only exception being Slovenia which has already reched the target.
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Figure 4. Recycling rate in Romania and some South-Eastern European countries (%)
(Source: own processing)
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The methods of treating municipal waste are multiple, but the most used is their treatment
through storage.

Regarding the municipal waste disposed in landfills and other in 2010, it varied between 238
kg/capita in Romania and 600 kg/capita in Cyprus, with values over 400kg/capita being in
Bulgaria (Figure 5).

In 2020, the quantities disposed in landfill in all analyzed countries decreased. The lowest
amount of stored waste was recorded in Slovenia, only 33 kg/capita, while the highest amount
was 408 kg/capita in Cyprus. This is due to the fact that Slovenia has a high recycling rate.
Thus, in the case of the analyzed countries, the amount in 2020 compared to 2010 had a
decreasing trend. Thus, the most spectacular decrease was recorded in the case of Slovenia,
from 279 kg/capita in 2010, to 33 kg/capita in 2020, a country that implements the European
Union's recommendation to eliminate waste in platforms, which are sources of pollution.
These reduced quantities in the case of all countries may mean that these countries opt for
other methods of waste disposal or even their recycling.

600
600 ‘

|}
500 -~ 411 408

400 | 8 284
200 274|253 218 238314 279

: A Ak

10
Bulgaria  Croatia Cyprus  Hungary Romania Slovenia

o O O

2010 m 2020

Figure S. Disposal landfill and other in Romania and some
South-Eastern European countries
(Source: https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do)

From the data analyzed in the period 2010-2020, it can be seen that in Romania the amount
of MSW disposed of in landfills is similar to that of various EU countries, in 2020 Romania
throwing away 214 kg/capita (Figure 5). In Romania, waste disposal is the main municipal
waste management option.

The analysis of the situation regarding waste in Romania and the countries studied shows
that the interest in its management has increased, but this field still faces problems that can
be addressed through well-implemented strategies. Reducing the amount of waste generated
can be achieved by applying the best practices for each field.

Conclusions

From the research conducted, it can be concluded that:

- In 2020, Romania generated the lowest amount of municipal solid waste compared to the
analyzed countries (272 kg per capita);

- The amount of MSW disposed (landfill and other) in Romania during the analyzed period
is similar to that in the countries of south-eastern Europe, and in 2020 it represented 75% of
the amount generated,
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- The highest recycling rate in 2020 was recorded by Slovenia - 59%, while in Romania the
recycling rate was only 13%, and shows the lack of concern for waste recycling.

- In 2020, the amount of waste disposed in all the countries listed was decreasing. The lowest
amount of waste was recorded in Slovenia, only 33 kg/capita, while the highest amount was
408 kg/capita in Cyprus. So, Slovenia is the country that implements the EU recommendation
for the disposal of waste in platforms.

In terms of waste management, Romania applies the European legislation, but in order to
meet the imposed targets, it must make considerable efforts, particularly in regard to the
reduction of the amount of municipal waste.
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