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Abstract. The article presents an economic analysis of the state of municipal waste generation, utilization
and recycling in the countries of the European Union and the Russian Federation. As a basis for the
analysis, we used data on the 20 most representative countries that make a significant contribution to the

formation of the main macroeconomic indicators of the EU. The results of the implementation of the EU
environmental policy, the degree of reflection on the volume of trade in secondary raw materials, private

investment in this sector, employment in the processing and recycling sectors, etc. are considered. In
addition, a correlation analysis was carried out, which allowed us to determine the degree of dependence of

waste disposal and recycling on various indicators, to identify the most significant of them and the main

factor affecting the effectiveness of the country's environmental policy.

1 Introduction

In recent decades, the issue of rational and efficient use
of the total amount of material goods produced in the
economy in order to reduce waste generation has become
more and more acute for humanity. Waste is the loss of
material and energy resources [1]. The disposal of
municipal waste, by storing it in landfills, is a traditional
way of disposal, which has long been abandoned in
many countries. Such disposal can lead to pollution and
harmful effects on the environment and it does not
comply with environmental regulations. For these
purposes, it is necessary to adopt a comprehensive
program of measures for the collection, processing,
disposal, disposal of household garbage and monitor the
results of these measures. The less waste generated in a
country relative to the household consumption of
materials used in the economy, the more successful the
fight against this waste is. In Europe, which is coping
well with the issue of processing all types of waste, the
percentage of waste generation per household
consumption is decreasing in many countries, and this is
a positive trend. Although in different countries to
different degrees. For example, over the past 15 years in
Estonia, this indicator has decreased from 49.5% to
30.5%. In Latvia from 16.2% to 7.9%., in Sweden from
12.9% to 8.6%. The decline in the share of waste
generation over the past 15 years was 12.7% in Italy,
8.0% in Spain, and 2.6% in France. [2].
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2 Materials and methods

The object of the study is the development of household
and industrial waste management in the countries of the
European Union.

The subject of the study is the factors that determine the
efficiency of waste management in the EU countries.

The solution of the tasks set in the article was carried
out on the basis of the use of statistical methods of
analysis. The statistical database of Eurostat was used as
the research base. The dynamic series on the indicators
of waste generation and disposal, value added and the
number of employees in the circular economy allowed us
to track the changes in these values in dynamics, to
assess the degree of their discrepancies, to determine the
absolute and relative differences. This gave us the
opportunity to make a cross-country comparison.
Correlation analysis of relationships in terms of budget
allocations for R & D, investment in human capital,
education and waste disposal, etc. I identified their
dependence and determined the degree of influence on
the resulting indicator of the effectiveness of waste
management.

3 Results

The intensity of waste generation is characterized by the
ratio of waste generation and the level of economic
development of the country. A decrease in the volume of
waste per unit of GDP is an indicator that there is an
increase in value added, due to a reduction in the share
of industries with high material intensity. GDP is
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growing at the expense of industries with low material
consumption, and cost reduction leads to the fact that the
share of waste is also reduced [table 1]. This is a positive
trend. It is observed in almost all EU countries. Some
countries have made major changes in this direction over
the past 15 years. Estonia, Poland, and Lithuania have
almost halved this ratio. [2]

Against this background, the situation in Russia does
not look the best. However, this difference is due to the
accounting methodology used in Russian and European
statistics. In Russia, 93% of the generated waste is
accounted for by the type of activity "mining",
associated with the formation of large mineral waste,
which is not included in the European accounting. [3]

Table 1. Types of technologies for the collection, sorting and
recycling of polymer waste at the beginning of 2021 in the

global market.

2004 2010 2014 2018
European.Umon - 76 69 68 66
27 countries
including:
Belgium 104 109 92 99
Czechia 135 78 72 71
Denmark 35 44 40 37
Germany 51 55 56 52
Estonia 1066 772 728 646
Spain 83 58 64 64
France 49 49 46 46
Croatia 116 68 70 77
Italy 51 62 69 69
Lithuania 261 109 99 105
Latvia 73 74 97 58
Netherlands 70 68 66 63
Austria 86 54 51 50
Poland 211 184 187 168
Finland 134 129 73 70
Sweden 73 49 46 49
United Kingdom 91 56 55 58
Norway 21 25 25 24
Russia* 68 79.1 83.3 98.3
* ) tons per million rubles

In European countries, the issue of municipal waste
disposal is being solved quite successfully. Figure 1
according to statistics from Eurostat shows the share of
recycled waste in the total volume of municipal waste in
the EU countries (average values for twenty years).
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Fig. 1. Disposal of household waste.

The leaders in this issue are Germany, Austria, and
Belgium. In these countries, the production of household
waste per capita is quite high, 500-600 kg per capita, but
the share of recycled waste here is one of the highest and
is about 60%. This indicates the existence of strict
environmental standards in these countries in the field of
household waste recycling. [2]

The existence of a legal framework, current
standards, a course towards a circular economy, and the
desire to minimize waste generation over time bears fruit
[4]. The level of income of the population has an impact
on the waste management in the country. However, in
high-income countries, there is no equality between the
amount of waste produced and the amount of waste
disposed of. The balance is achieved in middle-income
countries, i.e. the service-to-income ratio is directly
related. Public payments for waste management in the
leading EU countries significantly exceed the amount of
payments in other countries of the world. Relative to
Russia — this excess is up to 10 times [5, 6].

Other countries of the European Union are also
increasing the degree of recycling. Over the past six
years, Croatia, Lithuania (136.0%), the Czech Republic
(120%), and Finland (112.1%) have made significant
progress. It is obvious that in countries with high
urbanization and population density (75% of the
population lives in cities), the burden on public services
increases [2].

China's refusal to export plastic waste has made it
more difficult to solve the problem of its disposal.
Incineration or burial is not the best solution. Recycling
of garbage, using garbage as a secondary raw material
and using it as an alternative resource the transition to a
closed-cycle economy is a reasonable way, but not the
cheapest [7,8]. Waste should remain in the business
cycle for as long as possible. This requires new
technologies for deep waste processing, which means
additional allocations for the development of such
technologies.

It is a well-known fact that the circular economy
contributes to job creation and economic growth. The
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fact of maintaining the course of the circular economy in
the old world is manifested in the volume of value added
related to the closed-cycle economy sector, as well as the
number of people employed in these sectors [9]. This
includes those employed in the recycling, recycling,
repair and reuse sectors. As can be seen from the
diagram below (Fig. 2) over the past seven years (2010-
2017), the growth of value added and the accompanying
growth in the number of industries in the circular
economy has shown positive dynamics in almost all
countries, which once again confirms our hypothesis that
the issue of waste recycling in the EU countries is
successfully solved through the recycling of solid

municipal waste [2].
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Fig. 2. Dynamics of the growth rate of value added and the
number of employees in the circular economy sectors for 2010-
2018, in %.
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The transition to a circular economy is the way to a
high-tech economy. It will allow you to extract
secondary raw materials from municipal garbage, give
them a second life and use the selected waste in the form
of alternative resources [10]. The vast majority of
household waste is packaging. The idea of using an
environmentally friendly material for packaging goods
requires incentives for manufacturing enterprises [11]. In
European countries, "Packaging Registry Centers" are
being established to coordinate the work of enterprises to
achieve targets for improving the quality of packaging
material. [12-13].

In the EU countries, there is also a good practice of
using secondary raw materials for the production of
goods. Clothing made from recycled textiles, recycling
of polymers for the production of goods for various
household and industrial needs

In general, the volume of sales of secondary raw
materials in the European Union does not have a

significant increase. In 2019, the growth rate was 80.6%
compared to 2005 and already 95.8% compared to 2018.
However, in the context of states, the picture is very
contradictory. As you can see in Figure 3 for individual
countries in 2019, compared to the previous year, growth
reaches 395% in Poland, 200% in Croatia, 173.6% in
Lithuania, and 165% in the Netherland [2].
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Fig. 3. Trade in processed raw materials as a percentage of the
previous year

In Austria and Sweden, the volume of materials that
are recycled and re-introduced into the economy as new
raw materials has remained unchanged over the past 15
years. This is evidence of a well-built and stable system
of waste processing and disposal.

In Finland and Italy, the volume of recycling of
secondary materials tends to decrease. In Finland, a large
proportion of waste is incinerated (58%). In this way,
Finland generates electricity and heat. In Italy, according
to ISTAT (National Institute of Statistics), in 2019 the
volume of industrial production decreased by 4.2%, the
level of GDP by -5%, retail sales decreased by 8.1%, i.e.
the overall decline in the level of economic development
affected [15].

The global pandemic has affected the formation of
household plastic waste. The return to the use of
disposable dishes, gloves and masks contributes to the
formation of an additional amount of garbage. This will
affect waste generation and will be reflected in the
statistics accounting for 2000-2021 [17]. be reflected in
the statistical.

The introduction of a "circular economy", careful
sorting of food waste, paper, glass and plastic in a
modern container system for separate garbage collection
is the only right way and the main priority in the state's
environmental policy.

In order to study the factors that determine the
effectiveness of waste management, we conducted a
correlation analysis. The indicators that were used as the
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basis for the analysis were the indicators of the
formation, utilization and recycling of household waste.

As a hypothesis, the following provisions were put
forward:

- H1 the higher the country's GDP level, the better
the waste management performance.

- H2. The higher the country's investment in
GBARD, the more efficient the recycling of waste and
the better developed the recycling process.

- H3. The higher the investment in human capital, the
more efficient is the process of separate waste collection
and, accordingly, waste recycling.

- H4. The higher the population density of a country,
the more concerned it is about the environment and the
more garbage per person and the higher the growth rate
of garbage recycling [18].

4 Discussion

The hypothesis about the relationships between the
variables that characterize the process of waste
generation, processing, and disposal and the selected
socio-economic indicators was tested by means of a
correlation analysis. Table 2 shows the results of this
analysis. Correlation studies were conducted based on
data for 2010 -2019 for 20 leading EU countries.

Table 2. Matrix of paired correlation coefficients.

Bu?ge Invest

Trade | Popula allocat ment

GDP | turnov tion . in

er density o051 human

GBA .

RD capital

Education | -0.370 | 0.001 | -0.026 | 0.597 | 0.215
Disposal -0.581 | 0.211 0.530 | 0.334 | 0.329
Recycling | -0.337 | 0.117 | 0.617 | 0.102 | 0.230

As can be seen from the table. 2 sustainable links
between education, waste and budget allocations for
GBARD are identified the coefficient was 0.597131. It
follows that the higher the country's GDP, the higher the
GBARD costs. However, high GDP also contributes to
the growth of waste. Waste management and recycling is
a knowledge-intensive and expensive process that
requires additional resources, which was confirmed by
the analysis. A stable relationship with the indicator of
GBARD costs is confirmed by studies of other authors.
According to the regression model, the higher the
GBARD costs, the more polymer recycling technologies
are available [19].

Population density significantly affects both the
development of recycling and the development of
recycling (k-t 0.616961). With a high population density
in cities, recycling and recycling of waste in the form of
recycling, recycling of garbage is more developed.

The feedback in the correlation analysis with the
GDP indicator is explained by the high share of value
added in manufacturing industries.

5 Conclusions

Thus, the analysis suggests that the effectiveness of the
country's environmental policy is determined by
investments in the social sphere, the indicator of which is
investment in human capital and in GBARD.

The conducted research and study of the issues of
household waste disposal in Europe is considered by us
as a model of recycling process management. In Europe,
there is a lot of experience in organizing the process of
municipal waste management, borrowing which can be
useful for the Russian economy. In Russia, the process
of collecting, recycling and recycling of household
garbage is very acute. The volume of waste produced per
capita is close to European, but the methods of
collection, disposal and recycling leave much to be
desired.

The conducted research and study of the issues of
household waste disposal in Europe is considered by us
as a model of recycling process management. In Europe,
there is a lot of experience in organizing the process of
municipal waste management, borrowing which can be
useful for the Russian economy. In Russia, the process
of collecting, recycling and recycling of household
garbage is very acute. The volume of waste produced per
capita is close to European, but the methods of
collection, disposal and recycling leave much to be
desired.

In 2018, more than 70 million tons of garbage were
generated. This figure does not take into account waste
from extractive industries. We are talking only about
solid household waste, about what is thrown into the
tanks by citizens, shops, offices. At the same time, no
more than 5 million tons are processed. This is an
unacceptably low level of waste recycling.

Since January 1, 2019, the "garbage reform" has
started in Russia. It is planned to introduce separate
waste collection, and solve issues related to the
collection and disposal of household garbage.

By the end of 2030, 25 waste incineration plants
using the Hitachi Zosen INOVA technology will be built
in major Russian cities. These plants are not the initial,
but the final link in the chain of garbage collection and
disposal. Taking into account the foreign experience of
organizing separate collection, sorting and processing of
elements suitable for reuse will be carried out. Glass,
metal, and waste paper must find a second life. The
remaining part will be used for incineration and will be a
source of energy. Producing energy from garbage isn't a
panacea, but it's better than sending it to a landfill and
waiting decades for it to decompose. The construction of
plants for this purpose will allow you to clear huge
landfills of garbage, reduce the number of landfills,
which are currently comparable to the size of some
European countries.
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