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Abstract

Today’s world trends in the field of rapid population growth and urbanization have led to
uncontrolled waste accumulation. The development of industrial activities in developing countries has
increased the amount of waste generated from economic activities, which has led to environmental
problems due to the complexity of waste management. The purpose of the study is to consider and
update the knowledge on the practical application of national waste management strategies and plans in
developed countries (United States, Japan, Australia, European Union countries), states with economies
in transition (Russian and Kazakhstani cases), and developing countries (Asia and South America
cases). The conceptual method was used to analyze the nature of complete and partial waste disposal
and utilization as forms of waste management as well as for practical application of certain forms
of waste management in different states. Knowledge about the practical aspects of the implementation
of national waste management strategies and plans in various states was updated and systematized,
the advantages and disadvantages of certain waste management forms were revealed. The paper
provides an opportunity to systematize world experience regarding innovations in the field of waste
recycling and how it can be applied in countries with different levels of development.
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Introduction

The concept of ‘waste’ has quite a broad meaning
as it can be presented in various physical states, most
often as a solid or liquid. The majority of wastes
these days, including household, medical, industrial,
etc., are classified as solids regardless of their actual
belonging to them [1]. As a rule, solid waste involves
various kinds of food products, household items, goods,
industrial materials and products, etc., which have lost
their consumer qualities during operation and, as a rule,
are not subject to further use [2]. At the United Nations
(UN) level, waste is defined as materials that are not
primary and not subject to use, which results in their
disposition. Simultaneously, it is indicated that these do
not include, firstly, recyclable and reused materials, and
secondly, the materials in various physical states that
have polluting properties, and also directly enter the
water or air environment [3].

There are different classifications of waste in the
scientific literature. First, as already mentioned, waste
can be divided into solid, liquid or gaseous waste in
accordance with its physical state. By the method
of waste generation, there is industrial waste and
consumer waste. By the sphere of waste generation,
industrial, household and agricultural waste types are
distinguished. By the criterion of waste origin, the
latter are divided into organic waste, chemical waste,
mineral waste and the so-called municipal waste [4,5].
According to the United Nations, there are such types
of waste as agricultural waste, fishing waste, and
forestry waste, mining waste, industrial waste, which
is divided into hazardous and non-hazardous; waste of
various kinds of systems of electricity, gas supply, air
conditioning, as well as steam generation; construction
waste; other types of waste from various economic
activities; municipal waste; household waste [3, 6].

The presence of numerous problems associated
with the generation of waste in the process of various
activities creates a number of difficulties. For example,
economies in transition and developing countries are
concerned not only about the issue of waste recycling
and waste processing before final disposal, but also
about the storage of waste before its disposal, which is
problematic due to the limited waste processing industry.
In addition, there are frequent cases of detection in
people living near garbage accumulations of a number
of diseases, such as oncological diseases (cancer of the
brain, lungs, etc.), congenital anomalies in children, and
the potential risk of skin, nervous and musculoskeletal
system diseases [7, 8]. These negative consequences
of the spread of waste require states to get involved
and take the responsibility for waste management in
order to normalize public welfare. The term waste
management is more inherent in Western countries, but
it is actively used in the scientific literature of many
other countries [9]. There are three main methods of
waste disposal: complete disposal, partial disposal and
utilization. In the first case, waste is stored in a special

isolated place until it is completely disposed. Partial
disposal involves waste fragment separation in order
to obtain secondary raw materials, the rest can be
destroyed. Utilization implies the full use of waste
by separating secondary raw materials, combustible
components, and organic substances with the further
destruction of waste residues with the release of energy
or steam [10].

Waste management should be described as organized
activities for handling various types of waste [9, 11]
the purpose of such measures is to prevent negative
impacts on the environment and human health [12, 13].
The relevance of the implementation of an effective
waste management system is monitored in developed
countries, economies in transition, and developing
states. It should be noted that this classification of states
was introduced by the International Monetary Fund
[14]. Developed countries are characterized by a market
economy and advanced potential in the world market,
so that, due to their status, they are able to ensure
population well-being. The developed countries include
most Western European states (for example, Germany,
France, Great Britain, etc.), Canada, the USA, Israel,
Japan, South Africa, New Zealand and Australia. The
economies in transition are the countries of Eastern
Europe and former Soviet Union republics (including
the Russian Federation, the Republic of Kazakhstan,
Georgia, Ukraine and a number of others), as well
as Albania, Vietnam, China, Mongolia. Developing
countries also include states with high per capita
income (the United Arab Emirates), average per capita
income (Tunisia) and the least developed countries
(Congo) [14, 15]. The effectiveness and success of
national waste management strategies differ across the
groups of states.

These strategies and plans are being more efficiently
implemented in developed countries, as evidenced,
among other things, by the experience of the member
states of the European Union. For example, the mass
use of waste landfills has been abandoned in Germany
since 2005; to this day, only a small number of them
continue to operate with certain restrictions. In parallel,
most of the waste there is subject to specific treatment,
which allows the recycled waste to be reused. The latest
systems for sorting, processing and cleaning waste in
Switzerland make it possible to profit from recyclable
waste (including by extracting particles of gold and
silver from waste). Sweden, being a leading state in
the field of waste management, has introduced a dual
system, according to which, some waste is recycled
and reused while the rest is incinerated as a result of
sorting in order to obtain energy [16, 17]. In the Russian
Federation, in turn, only half of the total amount of
waste can be recycled (due to the limited production
capacity) and the rest is stored in landfill sites [16,
18]. This issue is even more relevant for developing
countries [5].

For example, due to the nonexistence of or limited
transfer stations or other relevant infrastructure, in many
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lesser developed countries, wastes are transported for
ultimate disposal in water bodies, dumpsites or streets,
which causes irreversible environmental damage [19].
This is typical for countries with a sharp rise in the
level of industrial production, such as Pakistan, India,
China, Vietnam, and some countries in the Middle
East. For developing countries, some garbage collection
methods should be singled out separately, which can
be called familiar, but already outdated for more
developed ones. The prevalent collection methods in
the lesser developed and developing countries are road-
side collection (e.g. Nepal) and door-to-door collection
by community-based organizations (e.g. Sri Lanka and
Vietnam) [20]. Sustainable Development Goals (SDG)
assistance has not yet brought the expected positive
effects, and the most relevant reason for the stagnation
in waste management (including plastic common in
poor countries) is the banal lack of comprehensive
strategies for collecting, transporting, sorting and
managing waste [21].

The issue of applying the experience of full and
partial burial and disposal of waste in different countries
should be approached individually, having studied the
specifics of countries separately. Important components
are the geographical location of the country, the level
of its development, the structure of the economy, the
current state of the necessary infrastructure capable
of driving programmatic change in the industry [22].
Only by comparing similar indicators of two or more
countries, it is possible to build a strategy, whether
the experience of using full and partial disposal and
disposal of waste is suitable for one country in relation
to another or not. A good support for the mutual
exchange of experience can be countries located in
a common economic or cultural space. For example,
such regions include the European Union, the countries
of the former USSR, the Arab countries, the ASEAN
countries [23]. Already in each individual aspect, it
is possible to determine which part of the experience
will be most valuable in a particular area, so that it is
successfully implemented and brings the necessary
benefits.

Based on the mentioned factors, the motivation for
this research is the need to update and systematize
current knowledge on national strategies and plans
for the management of various types of waste.
Consequently, the purpose of the study is to analyze
and update the knowledge gained about the practical
aspects of the implementation of national waste
management strategies and plans. To achieve this goal,
the following intermediate objectives have been set:
1) analysis of national waste management strategies and
plans implemented in developed countries; 2) analysis
of national waste management strategies and plans
implemented in economies in transition; 3) analysis
of national waste management strategies and plans
implemented in developing countries; 4) comparative
analysis of national waste management strategies and
plans in the context of these three groups of states.

Research Methodology

This study examined the practical aspects of
the implementation of national waste management
strategies and plans by various groups of states (namely,
developed, developing and those with economies in
transition). Within the framework of the investigation,
the following issues were considered: 1) the advantages
and disadvantages of the three main waste management
methods, namely, complete waste disposal, partial waste
disposal, and waste utilization; 2) practical aspects
of the application of a certain waste management
method, including in comparison with the approaches
of the states in accordance with their national waste
management strategies and plans. In addition, with
the help of the combination of the conceptual and
comparative methods, a comparative analysis of the
key dogmas of the practical implementation of national
waste management strategies and plans in developed
countries, states with economies in transition, and
developing countries was carried out. As a result of
the study, knowledge about the practical aspects of
the implementation of national waste management
strategies and plans in various states was updated and
systematized, the advantages and disadvantages of
certain waste management forms were revealed, and
the actual failure of states to fulfill the obligations
they assumed under national strategies and plans was
described.

Based on the conceptual method, the analysis of
the nature of waste management as part of state and
local policies was carried out; the advantages and
disadvantages of complete waste disposal, partial
waste disposal, and waste utilization as forms of waste
management were considered and the practical aspect
of the application of waste management strategies
in developed countries, countries with economies in
transition, and developing countries was studied.

With the help of the combination of the conceptual
and comparative methods, a comparative analysis of the
key dogmas of the practical implementation of national
waste management strategies and plans in developed
countries, states with economies in transition, and
developing countries was carried out. As noted above,
developed states (for example, Germany, the USA,
Japan, Singapore, etc.), states with economies in
transition (for example, the Russian Federation, the
Republic of Kazakhstan, etc.) and developing countries
(for example, Malaysia, Myanmar, Brazil, etc.) were
involved in the study.

At the same time, the limitation of the study is the
fact that it considers exclusively practical aspects of the
implementation of national waste management strategies
and plans. Each practice, taken separately, has individual
internal specifics, the mechanism of functioning of
which cannot be perceived in the conditions of the
practices of other states. Here the limitation concerned
the understanding of political, socio-economic realities,
as well as the level of awareness and activity of the local
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population regarding the implementation of projects
aimed at improving waste management since such data
has not been measured globally, only for some regions.

Information Sources and Search Strategy: Based
on the eligibility criteria of the review, electronic
searches on Scopus and Web of Science databases
and Google Scholar were conducted from 1 March
2021 to 30 December 2021. The search strategies for
each search engine included titles and abstracts. Each
objective of this review was also searched for (i.e.,
waste management policy and legal frameworks, official
stat data and challenges in developed and developing
countries, plus countries in transition). The online
search strategy was restricted to the English language
for developed and developing countries, to the Russian
language for countries in transition like Russia and
Kazakhstan and the timeframe included published and
unpublished studies dating back to 1999.

Study Selection: Following the initial screening for
duplication, the reviewers independently reviewed the
studies by titles and abstracts and discussed the final
records. The entire contents of the selected papers were
then examined for the eligibility criteria by a single
reviewer. The final decision was made by discussing the
independently screened studies by titles, abstracts, and
eligibility criteria. Fig. 1 shows the 58 studies qualified
for this systematic review.

Data Collection Process: Standardized data
extraction was developed to extract the study

characteristics, such as study year, study's scope,
content details, and the plot was tested on seven
randomly selected articles. Data extraction was then
performed for all articles, and the proceedings were
checked for the final outcome.

Study Risk of Bias Assessment: The risk of bias
was assessed using the measurement tool to assess
systematic reviews, during which the contents of the
included articles were focused upon. Then, the detailed
results of this systematic review are discussed in the
next section.

Results

This study focuses on state strategies, plans, as
well as measures taken in various developed countries
(the USA, Australia, Japan, Israel, Germany, Sweden,
etc.). The study reviews the current situation in waste
management practices, covers both the implementation
and actual non-fulfillment by states of their obligations
under the developed national strategies and plans.
Taking into account the fact that the study considers
the possibilities of using full and/or partial disposal
and disposal as forms of waste management, it should
be understood that this practice depends on the
preparedness of the state in this matter. Taking into
account the different structure of the economy, the
maturity of understanding the risks of pollution and
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the understanding of environmental policy in general,
it was advisable to group the considered ones according
to their level of development.

To take into account all the above factors, the
results of the study were structured in three paragraphs,
each of which would cover a separate review of waste
management policies for developed countries, countries
with economies in transition, developing countries.

Review of National Waste Management Strategies
and Plans in Developed Countries

In the field of waste management, developed
countries are predominantly characterized by the
utilization approach to solving problems, refusal
from complete and partial waste disposal (especially
complete) due to the inefficiency of these methods and
unjustified risk to the environment [10, 16]. This study
focuses on state strategies, plans, as well as measures
taken in various developed countries (the USA,
Australia, Japan, Isracl, Germany, Sweden, etc.).

In particular, in Japan, which is characterized by
little availability of land for the creation of numerous
landfills, utilization is an integral piece of the national
waste management strategy; this is confirmed by some
principles of business management: reduction, reuse,
and recycling [24]. Nevertheless, thermal recycling
continue to be the main method to recycle plastic waste.
With this method, waste is incinerated to generate
energy. The government reports an 84% recycling rate,
one of the highest in the world, but this includes thermal
recycling, where plastic is burned for energy. Only 27%
of collected plastic is reprocessed into usable material
[25]. Japan encourages enterprises and houscholds to
independently sort and recycle waste in order to reduce
pressure on the competent local/state authorities, as
well as to make the population more environmentally
conscious [4]. This policy is driven by the fact that the
lion’s share of municipal solid waste (MSW) is plastic,
which is an integral part of such everyday products as
plastic packaging and plastic containers for food and
drinks, plastic containers for storing household items,
plastic utensils. The next important component of
the local waste structure is the fact that Japan ranked
among the major countries that generate electronic
waste, so the local government become the first of ones
in Asia, which has implemented an electronic waste
recycling program [26]. Israel, being a developed state,
took a greener growth path only at the beginning of
the 21st century, including giving preference to waste
utilization rather than to its disposal. However, despite
this, an environmentally friendly economy is being
formed and developed in Israel [24]. As for the waste
structure, Israeli realities are not very different from
Japanese ones. The lion’s share in the structure of
waste is also plastic, electronic waste, waste from the
construction industry [27]. In general, paper, metal and
plastic account for 45% of Israel’s waste by weight.
Organic material, such as food scraps, accounts for

34%. Local experts and government officials prioritize
vision, which calls for half of the country’s waste to be
recycled, another quarter to be burned for energy, and
just a quarter going to landfills by 2030 [28].

Australia is characterized by a dual situation. Thus,
on the one hand, landfills are owned predominantly by
the state (and only a small number of them are owned
by individuals or companies), while the processing
industries, on the contrary, are owned by private
individuals. This confirms the fact that the maximum
involvement of the public in solving environmental
problems contributes, among other things, to an
increase in the effectiveness of the implementation of
national waste management strategies and programs.
Concurrently, a negative factor inherent in Australia is
private landfills as, on the one hand, they are potentially
harmful to both the environment and human health and,
on the other hand, the private property of such entities
often makes it virtually impossible for the public to
control their activities [29].

Against this background, the issue of construction
waste management occupies a special place within
the field of administrative and legal regulation.
The construction industry in Australia has grown
significantly over the past two decades due to
demographic expansion, migration and higher education
popularization. As a consequence, population growth
has necessitated extensive real estate development and
improved public transport and infrastructure. To achieve
all this, construction activity has intensified, which, in
turn, led to a significant increase in construction and
demolition waste (CDW). Under these circumstances,
construction waste management has spurred new
challenges affecting Australian society, the environment
and the economy [30].

The development of common approaches for
the country in the context of achieving the declared
ambitious goals defined by the Australian National
Waste Policy Action Plan 2019 is of particular
importance. The principles of the strategy that
determine the appropriate policy in the framework of
achieving the circular economy imply avoiding waste;
improving resource recovery; increasing the use of
recycled materials and creating demand and markets
for recycled products; better material flows management
for the benefit of human health, the environment and
the economy; and improving information exchange to
support innovation, investment and enable informed
consumer decisions [31]. Among other things, by the
year 2030, the national targets under the Action Plan
strive to reduce the total amount of waste generated
in Australia by 10% per person and achieve an 80%
average resource recovery rate from all waste streams
in accordance with the waste hierarchy [31].

In the USA, despite the preference for the waste
utilization method, the issue of such management is
still quite relevant due to its problematic nature. In
particular, its relevance is reflected by the landfills
located in a number of states (for example, the states
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of Oregon, California), which are mostly filled with
waste of the most diverse origin - from the usual plastic
and food waste, ending with construction and hazardous
chemical waste with reactive components. The situation
has become so shocking that it is already known that
the USA produces an average 773 kg per person of
food, plastic, and hazardous waste, which includes 12%
of Earth’s MSW, or about 239 million tons [32]. Today,
such landfills require urgent government intervention in
order to recycle or dispose of waste, including due to the
negative impact on the environment and the health of
people living in their vicinity [33]. Therefore, the issue
of obtaining maximum profits, as well as minimizing
the costs of waste utilization/recycling while avoiding
the risks of potential costs of solving environmental
problems, which can arise due to the failure to make
an adequate decision on this issue, is relevant [4]. It is
this approach that maximizes the local transition (due to
the federal nature of this state) to the utilization method
while abandoning complete and partial waste disposal
methods [33].

The advanced member states of the European Union
should also be considered progressive in the context of
this issue. France, Germany, Sweden and Italy, as well
as Denmark and the Netherlands are the ones that most
often use secondary raw materials [4,8]. For example,
in Sweden, in the post-war period, the majority of
the population of the state was involved in waste
management. When developing thematic legislation,
the Swedish authorities, on the one hand, considered
the requirements of environmentalists, who insisted on
recycling waste to be further reused, and, on the other
hand, followed the economic need to reduce the number
of landfills. Further government measures were aimed
at: 1) assigning responsibilities for waste management
to the competent municipal authorities; 2) imposing
a tax, and in some cases a ban on the disposal of specific
waste categories; 3) imposing a tax on waste disposal
by households with priority incentives to sort waste to
be further recycled. Today, the municipal authorities
are obliged to collect only 25% of waste while the
collection of the remaining 75% of waste is assigned
to individuals and companies [4,8]. Germany has a
similar policy on this issue with the amendment that the
assignment of responsibility for waste management to
municipalities did not confirm the expectations for its
efficiency. Thus, an interesting practice has developed:
firstly, both federal and local authorities took on the
responsibility for waste management simultaneously
(one of the consequences of this was the widespread
elimination of small and often unauthorized landfills, as
well as the preference for large landfills); secondly, the
dual system of assigning responsibility for the product
waste utilization or disposal to manufacturers (who
can cither themselves ensure processing of such waste
or, on a contractual basis, transfer this responsibility
to the companies that belong to the Duales System
Holding GmbH and Co) [8, 24, 34]. In parallel, along
with the progressiveness of the European region on

the waste management issue, there are also a number
of unresolved problems, including in the advanced
member states of the European Union. The accuracy of
this thesis can be assessed through the example of Italy.
Despite the high waste processing indicators, there
are a number of problems that need to be addressed in
national waste management strategies and/or plans, in
particular: 1) inadequate level of sorting of a number of
waste categories; 2) inadequate number of production
capacities for waste utilization/disposal, which
results in the slow waste management process and its
further accumulation [35]; 3) imperfection of national
legislation on this issue [10, 36].

Speaking about the policy of the developed
countries of the world in the field of waste management
and methods of their disposal, one cannot but pay
attention to the trends that have developed as a result
of the policies pursued by these countries. Given
the fact that the developed countries affected by the
study are members of the Organization for Economic
Co-operation and Development (OECD), each country
is closely monitored by the relevant directorates for
environmental protection. Considering the last 10 years,
observers can obtain up-to-date data in the field of waste
generation, incineration with energy recovery, and
recycling [37]. Relevant data are presented in Table 1,
Table 2, Table 3, respectively.

As seen, it is clear that despite policies to introduce

environmentally friendly methods of waste disposal,
the amount of generated garbage continues to increase.
The situation of Italy, despite the above institutional
and infrastructural problems, can be characterized by
the phasing out of industrial production after the first
2 years after the 2008 financial crisis, as well as the
gradual awareness of the population about the problems
of waste and the mobilization of local grassroots
movements to counter the top-down misguided
authoritarian approach in environmental regulation [38].
As for the rest of the developed countries of Europe,
one should not blame only the failure of initiatives
related to waste disposal and the delimitation of powers
on waste management policy between the center and
the province in a particular country. An important
factor to note is the demographic factor, namely the
population of European countries and the United
States, which is formed not due to high birth rates, but
due to incoming migrants [39]. In addition, the impact
of the COVID-19 pandemic on the increase in waste,
including biomedical waste, could also be explored, but
this will not be relevant here as several countries have
not yet submitted their 2020 data.
As seen, all mentioned developed countries, with
the exception of Australia and Japan, increased the
volume of waste incineration in their industries. This
process can be called necessary because countries have
a demand for energy that can be converted from existing
waste.

In contrast to the practice of Western countries
(except Sweden), in Australia and Japan, the volume
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Table 3. Municipal waste, Generation and Treatment.
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of waste processing has been reduced. It is assumed
that this is due to the general trends in reducing the
generation of waste in general, which is confirmed by
the data in Table 1.

In conclusion, developed countries have several
common and separate problematic aspects. Common
problems come from their general conditions in which
these countries operate. Having to a greater extent
the same geographical location, a common historical
experience and mentality, common institutions like
the EU, countries are trying to find common waste
management methods and unify the existing ones
using technological developments. The issue of using
complete or partial waste disposal depends both on the
interest of business, and on civil society and specialized
NGOs, which influence the decision-making process of
both local and national governments.

Review of National Waste Management Strategies
and Plans in Transition Economies

Unlike developed states, transitional economies,
that is, states that due to some political, social, or other
factors, have changed their political, and therefore
economic systems, are characterized by the use of
complete or partial waste disposal methods rather than
the waste utilization method. At the same moment,
waste disposal is less acceptable as it causes damage
to the environment while the society does not receive
considerable benefits [4].

Today, the transition economies include both the
EU member states (namely, the states of the former
socialist camp) and non-member states (the former
member states of the USSR, China, Vietnam, Albania).
In particular, national waste management strategies
and plans of such states as Poland, the Czech Republic,
Hungary, Slovakia, and a number of other countries,
being members of the European Union, copy the policies
of developed European countries (Germany, France,
Italy, Sweden, etc.). Thus, these strategies are adopted
and implemented in national legislation and initiatives,
including through the introduction of regulations and
directives of the European Parliament and the Council
of the EU on this issue [4, 34, 40].

For this reason, it is more relevant to first study
the experience of other states. Within the framework
of the research, national waste management strategies
and plans implemented in economies in transition are
considered on the example of two states: the Russian
Federation and the Republic of Kazakhstan. Unlike
such post-socialist countries as Moldova, Ukraine,
the countries of the Western Balkans, they do not
implement EU legislation, but are guided by the internal
specifics of working with waste, using the positive
practices of the Soviet legacy. Moreover, the Russian
Federation and Kazakhstan do not give absolute
priority to waste management due to low demand from
civil society and an underdeveloped environmental
movement [37].



Comparative Legal Aspects...

3275

In the Russian Federation, as indicated above, the
method of waste disposal prevails. At the same time, in
the scientific community of this state, the issue of the
need to switch from waste disposal to waste recycling
is being actively discussed. Experts in the field provide
numerous pros for the need to abandon waste disposal
(both complete and partial) as an unacceptable method.
Among other things, considerable support is given to
the necessity to introduce a cyclical economy in the
context of waste reuse and the European Union practice
of sorting various waste types to ensure the acceleration
of waste processing, as well as cost reduction [24, 41].
On the other hand, a positive trend in the Russian
Federation (partly its success can be attributed to the
government) is the introduction of the practice of private
economic activities aimed at sorting and processing
waste in order to make it reusable. However, today this
practice is a relatively rare phenomenon [42].

In the Republic of Kazakhstan, the President plays an
authoritative role in decision-making. Namely, he often
indicates the realization of current or the introduction of
new vectors of state development. Within the framework
of such messages, a Concept for the implementation of
the ‘green economy’ policy was developed. One of the
key points of the concept implementation is the need for
effective waste management. This issue is quite relevant
for the Republic of Kazakhstan due to the following
circumstances: 1) significant accumulation of waste
in landfills, which in fact can no longer withstand the
load; 2) only 5% of the total quantity of waste can be
recycled. Thus, in order to effectively solve problems
in the field of waste management, the following key
tasks should be singled out as priorities: 1) construction
of processing plants and their provision with qualified
workers; 2) the requirement for product manufacturers
to produce products that can decompose easily and do
no harm to the environment and human health [43].
Generally, it should be noted that the issue of promoting
innovative approaches to a greater extent depends
on the support from the authorities and the interest
of big business. Separate waste disposal innovations
are applied locally, subject to public demand for
municipal waste sorting. However, this phenomenon
does not have a mass nature, which is why in these
countries, innovations are not applied everywhere, only
procedurally drawing attention to the need to implement
the UN climate protection agenda.

Review of National Waste Management Strategies
and Plans in Developing Countries

Within the framework of the study, the strategies of
waste management in developing countries are analyzed
based on the example of Latin American and Southeast
Asian states. Bolivia, Paraguay, Peru, Colombia,
Cambodia, Thailand, Myanmar and a number of other
states in these regions have been studied.

It should be noted that the waste collection system
in Latin American states varies significantly from state

to state and is actually divided into two categories. In
the first group of states, waste collection is assigned to
the competent state bodies (these states include Bolivia);
waste cannot be collected by non-state informal
organizations and companies. The second group of
Latin American states (for example, Brazil, Colombia,
Peru) is characterized by the presence of exclusively
private companies and organizations involved in
waste collection [S]. On the one hand, the approach of
states that prohibit the collection of waste by private
companies is due to a kind of marginalization of this
activity. On the other hand, the approach of states
assigning the collection of waste to private companies
and organizations is explained by the factual inability
of the state to ensure this process. As for recycling or
another solution to the waste problem, the most common
option is waste disposal in the form of open or closed
dumping sites due to its low cost. More progressive
solutions to the problem of waste (for example, various
waste disposal methods) are very rare due to their
relatively high cost; in this context, the leaders in the
Latin America region are Brazil and Colombia [5, 44].
The Southeast Asian countries with the exception
of the developed ones (for example, Singapore) can be
characterized by similar principles. Generally, waste
management is governed by national legislation, as
well as national concepts and plans adopted on its
basis (for example, Indonesia, Cambodia, Vietnam). In
a number of states, the adoption of waste management
strategies and plans is initiated by local authorities of
certain settlements (as a rule, this applies to rich cities).
For example, these initiatives can be found in Thailand
and Myanmar. These local initiatives are due to the
need to redistribute the national budget throughout
the country, which significantly reduces the possibility
of its adequate use in each locality; the weakness of
the political will of the national government; and the
prevalence of economic interests (primarily of a separate
group of pro-government persons) over environmental
ones. Singapore is a developed economy that greatly
differs from other states in the region in terms of
waste disposal strategies. Thus, waste collection is
followed by its sorting in order to extract secondary
raw materials while the remains can be destroyed by
incineration and release energy to be used in thermal
power. These technologies are not available for other
states in the region. Primary problems arise at the stage
of waste collection, which is not centralized in all states
of Southeast Asia. This problem is the reason for the
emergence of spontaneous non-centralized landfills
on the outskirts, along the roads, in water bodies and
other places (for example, in Malaysia). Also, there are
problems at the stage of waste processing. Due to its
low cost, the priority for such states remains complete
or partial waste disposal despite being harmful to the
environment and human health. As for waste utilization
as a priority form of waste management around the
world, such initiatives often come from individuals and
companies, but most of them are not implemented [45].
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In parallel with this, the variability of problems also
covers the social sphere, the reaction of which should
influence the resonance of the problem in the field of
waste. Numerous studies have found that the challenges
in developed countries include a lesser emphasis on
waste management by the local government, the scarcity
of land to perform different activities concerning waste
management, particularly for temporary storage and
disposal sites, financial scarcity, the lack of waste
collection and transportation infrastructure, and the
lack of high-qualified human resources [46, 47].

Given the nature of the problems, the following
nature of the problems faced by developing countries
can be surveyed. Fig. 2 details the problems associated
with the current state of the political and legal
framework, public response, financial situation in most
of the countries considered in this material:

Like the countries of Southeast Asia, India and
China have similar problems. The rapid growth of
industrial production, the ongoing urbanization,
the population of one billion in each country create
enormous problems in the field of waste management.
In some industrial regions, waste is traditionally buried,
while recycling is only just being introduced as a
permanent practice. However, there is one characteristic
difference from other developing countries - the
experience in dealing with new global challenges
like COVID-19. The pandemic brought not only a
slowdown in the economy, a large number of deaths,
a healthcare crisis in general, but also environmental
problems, namely the production of a huge amount of

biomedical waste. As they responded to the pandemic,
the experience of India and China took into account
the administrative, legal and technical practices against
the spread of biomedical waste. In India, this is waste
disposal in New Delhi, Bangalore, and other large
agglomerations. In China, the central topic was the
situation in the city of Wuhan, where the city witnessed
a 600% increase in medical waste generation during the
height of the COVID-19 outbreak [38]. In particular, the
strictest quarantine was introduced at the administrative
level. Further, on the technical side, in the city, and then
in other regions of China, three major changes
were made: the transition from decentralization to
centralization of waste management, the establishment
of a transition from waste incineration to technologies
for their disposal without combustion - steam in an
autoclave, dry heat, chemical disinfection, or the use
of microwave ovens [39]. In addition, administrative
control over the distribution of personal protective
equipment (PPE) in the context of Asian economies
is taken into account [46]. For example, in India,
there has been a revision of the guidelines for the
handling, treatment and disposal of waste generated
during the treatment/diagnosis/quarantine of patients
with COVID-19 [47], considering implemented WHO
recommendations [48]. In the context of the pandemic
and the high level of PPE turnover, China does not
stop trying to reproduce energy from materials from
landfills. Unfortunately, a large amount of fugitive
CH4 is emitted into the atmosphere because of the
lower landfill gas (LFG) collection efficiency and poor

policy in developed countries
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management of many landfills. But the situation can
be corrected. Landfill CH4 is not only a greenhouse
gases (GHG) but also an energy reservoir that can be
exploited for electricity generation or as liquid fuel
[49]. Through some landfill closures in China, there
is potential to develop local projects (or public-private
partnership initiatives) aimed at converting landfill gas
into energy to improve the energy efficiency of certain
areas [50].

Discussion

Taking the above-mentioned aspects and global
trends, which were an integral part of this review
material, the peculiarities of waste management vary
significantly in accordance with the group of states
and each individual state. This can be confirmed by
numerous other studies on waste management issues,
with a special focus on developing countries, with their
socio-economic, financial and technological problems.
Such management is carried out in accordance with
national laws on the basis of national strategies and
plans adopted by the competent authorities.

Waste management at the national level is
implemented in its various forms, which are complete
and partial waste disposal, as well as waste utilization
[51]. At the same time, utilization, being a topic of
considerable attention in the modern scientific context,
remains a prioritized form of waste management [52].
At a fundamental level, utilization is a relatively
expensive waste management category. Though, the
economic side of the high cost is correlated with
environmentally friendly efficiency [53].

Developed countries, among which some member
states of the European Union should be singled out,
tend to carry out waste management in the form of
utilization. Technologies that allow these states to
utilize waste are relatively expensive; however, such
a high cost is typical only for the initial or ‘set-up’
stage [24,34]. No less important here is the fact that
waste utilization, in addition to ensuring environmental
achievements of the countries applying it, also has
a number of economic advantages: 1) the possibility of
separating waste which is subject to reuse; this saves
on the production of new products; 2) the possibility of
disposal of that part of the waste that is not recyclable
for the benefit of the public good (for example, the use of
energy from the destruction of waste in thermal power
plants, thus turning waste into free raw materials) [4].

The prospect of the active application of waste
utilization as a form of waste management is also
a priority for economies in transition and for developing
countries. Among both groups of states, those that are
more developed in comparison with the other states of
their group can be singled out (for example, Poland, the
Czech Republic, Hungary, Lithuania, etc. can be singled
out among the states with economies in transition,
as well as the United Arab Emirates, Saudi Arabia,

etc. among the number of developing countries). The
technologies used in such states (including in the field
of waste management) are similar in terms of their level
of development to the technologies used in developed
states, and therefore it is often difficult for such states
to be attributed to one group or another while being
guided by the criterion of the level of development
of the waste management system [4, 45]. It should be
noted that this approach is beginning to be applied
in developed countries, for example, in the EU. For
example, when it comes to medical waste, hospitals
in Germany, France and Britain use such methods
of partial waste disposal as the use of microwave
ovens, autoclaving and steaming, which are much
more environmentally friendly than the banal waste
incineration common in the world [54]. However, if we
look at the mass application of such environmentally
friendly technologies, then such methods are still
unsuitable and unrealistic for many reasons, including
the lack of the ability to process large volumes, as well
as the high cost [55]. Therefore, they continue to be
used as part of the partial recycling. Moreover, another
positive effect of the quality management of these
types of waste is the contribution to the maintenance of
policies to counteract and overcome the consequences
of the spread of existing and future viral diseases, the
source of which is untreated medical waste.

When characterizing the approaches described in
national waste management strategies and plans in
transition economies and developing countries, it should
be pointed out that despite the declarative priority of the
utilization method and the recognition of its advantages,
complete or partial waste disposal methods are
mainly used. Consequently, both groups of states have
widespread problems in the form of significant damage
from landfills to the environment and human health
[5, 56]. In line with this, while the majority of countries
with economies in transition can actually switch to
waste utilization (however, they do not for reasons
most likely associated with the reluctance of one-off
significant financing of projects), many developing
countries are not ready to centrally switch to the
utilization form of waste management. For this reason,
as discussed earlier, there is a significant number of
private companies and organizations that take on the
responsibility of collecting waste, as well as sorting
and recycling it in one form or another. Nevertheless,
in many developing countries, such private initiatives
face problems related to the fact that the state
considers private collection and recycling of waste with
the subsequent receipt of profit as a ‘marginal’ activity
[57, 58].

Conclusions
The review of the current policy of household

waste management presented in the article in different
countries with different understanding of their solution
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and elaboration allows us to conclude that waste
management is part of a state or local policy, the purpose
of which is to solve the problem of waste and determine
its further processing. It is carried out based on national
strategies and plans and can include such management
forms as complete and partial waste disposal. Today, the
very idea of managing waste emphasizes the prevention
of damage to the environment and human health.
In this respect, waste utilization can be safely assumed
to be the most effective form of waste management.

Waste utilization as a form of waste management
is the most promising and effective; however, it requires
the use of technologies of a sufficiently high level,
as well as initially high financial investments. As a
result, utilization as a form of waste management is
inherent mainly in developed countries regardless of
the region, as well as in a few countries with economies
in transition and developing countries. The conducted
investigation unveiled that, in most economies in
transition and developing countries, recycling as a form
of waste management is declared at the level of national
legislation, as well as national strategies and plans, but
in fact remains inapplicable or applicable in a very
small number of cases. The reasons for this ineffective
waste management are as follows:

1) absence of political will of the government on the
issue of making a decision on a nationwide transition to
waste utilization;

2) lack of financial resources allowing the state
to quickly make the transition from complete or
partial waste disposal to the utilization form of waste
management;

3) incomplete awareness of governments, as well
as people in general, of the problem of waste
management and the dangers that ineffective waste
management can entail both for the environment and
human life.

Together with this, it was established that utilization
is also a cost-effective form of waste management due
to:

1) the possibility of reusing part of the waste, thus
saving part of the financial capital for the production of
new products;

2) the option of effective waste disposal, for
example, the use of thermal energy from combustion at
thermal power plants.

In this case, it is recommended to implement not
only the declarative consolidation of the utilization
form of waste management in the national strategies
and plans of states with economies in transition and
developing states, but also the actual fulfillment of
obligations assumed by their governments in this
context.
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