Vestnik of Brest State Technical University. 2021. Ne3

ECONOMICS

UDC 332.1

INNOVATIVE TECHNOLOGIES IN MANAGEMENT MUNICIPAL
SOLID WASTE IN THE REPUBLIC OF BELARUS

S. A. Bunko?, V. V. Zazerskaya?®

TPhD in Economics, Deputy Dean of Faculty of Economics, Brest State Technical University,
Brest, Belarus, e-mail: swetlanabunko@mail.ru
2PhD in Economics, Associate Professor, Dean of Faculty of Economics, Brest State Technical University,
Brest, Belarus, e-mail: zazerskaya@mail.ru

Abstract

The article is devoted to the problems of solid municipal waste management in the Republic of Belarus. The importance of finding innovative
approaches to waste management due to the growing environmental, economic and social problems in society with an increase in the volume of generated
waste is justified. The damage caused by the accumulation of municipal solid waste from the socio-economic system was systematized.

The article considers trends in waste management in the world, analyses the experience of using innovative solutions in the field of solid municipal
waste management in the context of administrative-economic, organizational-technical and information-educational tools. Priority directions for the
development of innovative technologies in the field of solid municipal waste management in the Republic of Belarus have been identified.
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WHHOBALIMOHHbIE TEXHONOI MK B YNPABJIEHWUX TBEPbIMU
KOMMYHANbHbIMW OTXOOAMW B PECNYBJINKE BENAPYCb

C. A. ByHbko, B. B. 3asepckas

Pedepar

Cratbs nocesilieHa npobnemam ynpaeneHust TBepAbIMM KOMMYHamnbHbIMK 0TXodamu B Pecnybnuke benapycb. OBocHOBaHa BaHOCTb Moucka
VHHOBALMOHHBIX MOAXOAOB K YMpaBMiEHWI0 OTXOAaMu BBWUAY HApPacTaHWs SKOMOTMYECKMX, SKOHOMUYECKUX M CcoumanbHbiX npobnem B obLiecTse
Cc poctoM 06beMOB hopMMpyeMbIX 0TX0f0B. CucTemMaTnanpoBaH yiuepb, HaHOCUMbIA HaKOMNEHWEM TBEPAbIX KOMMYHarbHbIX OTXOAO0B COLMArbHO-

9KOHOMMYECKMM CUCTEMAM.

B ctaTtbe paccmoTpeHbl TpeHab! OGpaLLleHI/If-I C 0TX04amu B MUpE, BbINOfHEH aHanu3 OnbiTa UCMOMb30BaHMs MHHOBALMOHHBIX PELLEHU B cdepe
ynpasneHua TBepabiMM KOMMYHanbHbIMK OTXO4aMW B pa3pese aAMUHNCTPATUBHO-3KOHOMUYECKNX, OPraHU3aunOHHO-TEXHUYECKUX U WHOpMAaLMOHHO-
o6pasoBaTeanb|x MHCTPYMEHTOB. OnpeneneHu MPUOPUTETHbIE HaMpaBeHNs Pa3BUTIUS! MHHOBALWMOHHbIX TEXHOMOMN B cdepe 06paLLl|eHl/19| C TBEPAbIMK

KOMMYHanbHbIMX OTXO4aMK B PecnyGnMKe Eenapbe.

KntoueBble cnosa: Teepable KOMMYHalnbHbl€ 0TX0AbI, yNpaBneHne 0TXo4amMu, yCTOl;NVIBoe pasBuTUE, 3KONOrMyeckoe Co3HaHue.

Introduction

In 2015, the world community reaffirmed its commitment to sustaina-
ble development by adopting the 2030 Agenda (Agenda 2030). With the
signing of the document, the United Nations member States had under-
taken to ensure sustained and sustained economic growth, social integra-
tion and environmental protection for the benefit of partnership and
peace. In order to specify the goals of Agenda 2030, document [1] was
developed, which includes 17 Sustainable Development Goals (SDGs).
Each country planned to achieve the goals set for the world community
and set priorities and targets based on its own level of development.

The Republic of Belarus, despite some differences in terminology,
also adhered to the principles of sustainable development. The socio-
economic development policy and forecast documents under develop-
ment included quantitative indicators and qualitative characteristics of the
environmental component, but that was not reflected in the title.

Since the programme documents do not define socio-economic de-
velopment, we will consider it as a process of managed change in various
areas of life, aimed at achieving sustainable economic growth, a high
degree of employment and, on this basis, raising the standard of living of
the population with the least damage to natural resources. Such an un-
derstanding of socio-economic development in relation to Belarus was
made possible by the study of the goals of socio-economic development
stated in the legislative documents and the prevailing ideas about devel-
opment as "a characteristic of qualitative changes in objects, the emer-
gence of new forms of being, innovations and innovations associated with
the transformation of their internal and external ties" [2].

Belarus until 2030, according to which one of the development priori-
ties is the green transition to inclusive and sustainable growth based on
the requirements of the Responsible Consumption and Production TsUR-12.
We can say that in Belarus Agenda 2030 is embedded in the system of
state planning and forecasting documents and the "green economy" is
one of the priorities of the country's development. This goal has many
sub-goals, the most relevant is a significant reduction in the volume of
waste by taking measures to prevent its generation, reduction, recycling
and reuse by 2030.

These objectives require the participation of various stakeholders,
including producers, consumers, researchers, scientists, the media, de-
velopment cooperation institutions and others. Such participation in Bela-
rus was realized through the creation of a partnership group under the
Sustainable Development Council, consisting of representatives of the
above groups [3]. In this article we will consider the results Belarus has
achieved on this path; priority goals of development and possibilities of
using innovative technologies in the field of solid municipal waste man-
agement (MSW) in the Republic of Belarus.

Results and discussion

Among the goals of sustainable development, waste management
occupies a special place, since MSW causes significant economic, social
and environmental damage to socio-economic systems, the main types of
which are identified by us and are given in Table 1.
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Table 1 - Damage to MSW socio-economic systems

Type of

damage Components

a) extraction from the turnover of land allocated for the
arrangement of landfills:

— reduction of land for possible economic use or human
habitation;

— construction costs of landfills;

Economic |-  costs of land restoration after use as landfills;

b) extraction of resources from the turnover:

— reduction of material resources due to their unsustainable
use;

— high waste delivery costs due to the remote location of
landfills from settlements

— increasing morbidity and mortality of the population;
— reducing life expectancy;

Social |- reduction of the working population;
— increased costs of temporary disability sheets;of full or
partial disability payments
Ecological : costs of environmental monitoring

costs of rehabilitation activities

Note: compiled by the author on the basis of [4, 5, 6, 7]

According to Agenda 2030, the governments of the countries that
signed this document committed themselves to take measures to reduce
all types of damage caused by MSW. The Republic of Belarus has also
significantly increased its attention in recent years to problems in the area
of responsible consumption and production. As a result, there is an in-
crease in the collection of WTO resources (from 2010 to 2020 from
328.4 thousand tons to 1018.7 thousand tons (or 210%). As a result, the
share of processed municipal solid waste in the total amount of its gener-
ation is increasing. In the period from 2016 to 2020 alone, their share
increased from 15.8 to 25 % (Figure 1).
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Figure 1 - Dynamics of the share
of MSW used for 2016-2020 years,%

Note: proprietary development based on [8]

However, one cannot fail to note the negative dynamics of indicators
related to waste generation. So, Figure 2 shows that if until 2019 there
was a barely noticeable trend towards a decrease in the total volume
of MSW formed, then in 2020 there was a rather sharp jump from
3784 thousand tons to 4070.4 thousand tons or by 7.56 %.
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Figure 2 - Dynamics of municipal solid
waste generation in 2016-2020 years

Note: proprietary development based on [9]

A negative trend is also noted in the dynamics of MSW per capita: if
from 2016 to 2019 stabilization is observed at the level of 402 kg/person.
(which corresponds to the European average), in 2020 there was a jump
to the level of 433.9 kg or 8% (Figure 3).
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Figure 3 — Dynamics of MSW formation
per capita for 2016-2020, kg/person.
Note: proprietary development based on [9]
The growth rate is even higher for MSW per unit of GDP expressed
in international dollars. If for the period from 2016 to 2019 there was a
downward trend (for this period there was a decrease of 7.8%), then as a

result of a jump in 2020, the volume of MSW per unit of GDP increased
by 8.65% and exceeded the level of 2016 (Figure 4).
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Figure 4 — Dynamics of MSW formation per unit
of GDP for 2016-2020 years, kg/thousand international dollars.

Note: proprietary development based on [9]

The statistics we have provided show that efforts to increase waste use
do not even offset the growth in waste generation. It is also important to ana-
lyse not only the proportion of secondary waste used, but also which waste
management approaches are used in general. In world practice, considerable
experience has been gained in the field of waste management. So, at the level
of the European Union, there is a general waste management policy, the tools
of which are taxes on primary raw materials, the principles of eco-design
of products, requirements for the recycling of vehicles and much more.
The experience of foreign countries shows that waste prevention and reuse
are priority approaches, since the division of waste into useful components
used as secondary raw materials in enterprises allows not only to benefit
financially from garbage, but also to clean the environment.

The methods of use of the generated municipal waste can be condi-
tionally divided into the following three groups:

1. Processing (recycling) — the return of individual MSW components to
commercial circulation by separating them from the total mass and
transferring them to use as raw materials for production of products.

2. Composting — use of the organic part of MSW after its biological
treatment (decomposition of organic substances) with the help of var-
ious microorganisms;

3. Incineration - use of mixed MSW or calorific fractions separated from
them to obtain thermal and/or electrical energy.

Unused MSW shall be buried in specially equipped places (in the
field) taking into account environmental protection requirements.

The use of existing approaches to MSW management in Belarus as
of 2020 is presented in Figure 5.
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Figure 5 - MSW management approaches
and their use in the Republic of Belarus

As we see, the main approach in Belarus is burial, there is no energy
use, as well as the National Action Plan to prevent the formation of MSW,
which cannot be evaluated positively.

The use of these groups of methods varies considerably among coun-
tries, due to both the general level of socio-economic development and
a number of other factors, and the characteristics of different countries.

Quantitative data on the use of secondary material resources (BMP)
collection, composting and MSW combustion in the countries of the
European Union and the Republic of Belarus as of 2017 are presented
in Figure 6.
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Figure 6 — Methods of MSW use in the countries
of the European Union and the Republic of Belarus,%

Note: proprietary development based on [10]

As shown in Figure 6 in the EU countries at present, the priority ap-
proach to MSW management is to involve them in industrial processing
and recycling. This approach initially began to be implemented forcibly in
countries with a small area and a high population density. To implement
the approach, the concept of "Wastetoenergy" ("waste - into energy") was
developed, according to which waste is considered a source of renewable
energy. As a result, emphasis was placed on thermal processing of
MSW, primarily on combustion for energy production.

However, practice has shown that the construction of incinerators
is not a solution to the MSW problem. First, incineration of unprepared,
unsorted MSW is the most costly and environmentally unsafe option
to solve the waste problem. When buming MSW, hazardous wastes
(fly ash, a mixture of gases) are formed, which with atmospheric precipi-
tation return to the surface of the earth, contaminating the soil and water.
Direct energy utilization of MSW excludes their use as secondary material
resources (BMP), which is not economically feasible.

Due to the impossibility of solving the problem of waste only by burn-
ing it, the so-called "compost" concept was developed. Its proponents
assumed that up to 70% of MSW is a biodegradable fraction, therefore
they can be fermented to produce a product for agricultural use, provided
that it does not contain heavy metals and other contaminants, including
mechanical ones; compost improves soil structure, moisture content,
reduces erosion. However, the use of such a method has a number of
limitations, special requirements for the temperature and humidity of
landfills, and on its basis it is also impossible to completely solve the
problem of waste disposal.

As a result, the concept of integrated MSW processing was wide-
spread, in which the justification for the use of combination technological
solutions was given, based on sorting. According to the concept, it is

impossible to use one particular method or technology to process the entire
generated mass of MSW, otherwise this leads to a deterioration in econom-
ic indicators, an increase in costs, an increase in the negative impact of
technology on the environment, which ultimately does not solve the problem
of waste. That is, for a long time, waste was managed in relation to waste
generated after the sale of various goods. However, the possibilities of
waste management are much wider and it is necessary to use innovative
technologies and solutions in this area based on a combination of adminis-
trative-economic, organizational-technical and information-educational tools.

Administrative and economic instruments include measures related
to improving legislation in the field of waste management, the formation of
a system of incentives for the population for environmentally responsible
behavior (financial incentives, a system of fines and restrictions, the
development of business incentives (financial, tax incentives).

By organizational and technical we will mean tools aimed at introduc-
ing new technologies and improving infrastructure at all stages of the
waste management life cycle: prevention, collection, transportation, sort-
ing and disposal and recycling of MSW. These include the introduction of
resource-saving technologies, information systems for managing the
waste management system, the organization of training of qualified per-
sonnel for the field of MSW circulation management, the expansion of the
use of secondary raw materials and the introduction of innovative tech-
nologies for their processing and recycling. As practice has shown, the
use of public-private partnerships is also effective [11].

Information and educational tools are understood as a set of
measures aimed at the formation of guidelines for environmental respon-
sibility of the population, popularization of behaviors, education of envi-
ronmental culture, and the development of environmental marketing. It is
necessary to form a conscious attitude among the population to waste
collection, to hold conversations with children, starting from kindergarten
and school, to form a careful attitude to nature at an early age.

The above-mentioned tools affect the efficiency of waste manage-
ment at various stages of the waste management life cycle: prevention,
collection, transportation, sorting, processing and disposal (Table 2).

Table 2 - Effectiveness of circulation management tools of MSW

Degree of impact at stages of MSW circulation life cycle
Tools . . . . |disposal and
preventing| collection | transportation |sorting processing
Adm|n|strat|\{e H H A L H
and economic
Organizational
and technical M H M M M
Informatlonl H H M A L
and education

Note: a) H - high, MC — medium, L - low, A — absent; b) proprietary
development based on [12]

Belarus has recently adopted a number of legislative documents reg-
ulating economic relations in the field of MSW circulation [13-16].
It seems to us that it is extremely important to adopt a decree outlining
measures for 2020-2023 to gradually reduce the use of polymer packag-
ing. In addition to prohibiting measures, this document also provides for
the introduction of incentive measures for the production of biodegradable
packaging; and the use of new types of compensation for producers
using eco-packaging in the production of products intended for sale in
Belarus, produced using at least 30% of secondary resources.

From the point of view of developing the infrastructure of the waste
management industry in Belarus, significant efforts are also being made:
waste processing plants are being put into operation, the number of con-
tainer sites for separate garbage collection is constantly increasing.
In addition, Belarus pays great attention to the development of biode-
gradable materials: a biodegradable film made of polylactide, as well as a
biodegradable packaging material - paper with various properties [17].
However, steps should be taken to encourage the development of other
types of environmentally friendly packaging, since none of the existing
biodegradable plastics is completely safe [18].

In our opinion, in addition to the actual growth in the volume of pro-
duction and consumption waste, the problem of waste is acute, which is
impossible or extremely difficult to process. Thus, in this area, States
have two tasks: reducing the actual amount of waste generated, reducing
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the proportion of non-decomposable waste and waste that cannot be

recycled [19]. In our view, these problems require:

— firstly, the awareness of the need for separate garbage collection by the
population. To this end, information and educational influence on the popu-
|ation forming environmental consciousness is used in world practice;

— secondly, the need to train the population in the correct sorting of
waste. In addition to the issues of the availability of containers for
separate garbage collection, in this direction there are problems of
low public awareness of the possibility of recycling certain types of
plastic. Improper collection of plastic waste leads either to the need
for additional sorting, or to unsuitability for recycling. Studies in this
area have shown that only about 25% of consumers are well versed
in environmental signs. Most respondents know about environmental
labeling and the need for its application by manufacturers, but do not
know how to recognize and interpret it [20].

— In Belarus, the solution of problems in the sphere of MSW circulation,
we believe, can significantly accelerate the use of information and
educational tools by creating an environmental consciousness of the
population, both collective and individual, the development of envi-
ronmental marketing at all levels.

Collective ecological consciousness is understood by us as the
commonality of views on the strategy of attitude to nature, due to the level
of understanding of the natural environment as an integral part of man
and humanity as a whole [19, 21]. The interpretation of the forms and
content of the relationship between man and nature common to any so-
cial structure creates opportunities for following the common goals of
organizing and implementing the impact on objects and phenomena of
nature and the general adoption of all regulatory and legal regulations
that determine such impact.

Individual ecological consciousness is considered by us as the result of
individual concrete experience of interaction with nature, knowledge about
nature and the external environment obtained in the process of leaming, and
models of ecological consciousness and ecological behavior imposed by
society, formed on the basis of personal psychological characteristics [19, 22].

Currently, the world practice has already accumulated considerable
experience in the system management of the formation of ecological
consciousness of the population and business through the creation of
unified information portals, the creation of environmental education cen-
ters, the development and implementation of mass information and edu-
cation programs, street advertising that can be used in Belarus. In addi-
tion, we consider it important to develop understandable, easily memora-
ble symbols to indicate information on the package about the possibility
or impossibility of its processing.

Conclusion

On the basis of the above, it can be said that in recent years Belarus
has taken significant steps to solve problems of waste management,
primarily on the basis of organizational, technical and administrative-
economic instruments. In order to achieve the intended goals of sustain-
able development in the sphere of MSW circulation management, in our
opinion, it seems advisable to more actively use innovative information
and educational tools of environmental marketing:

— Strengthening of motivation of producers to use of eco-friendly packing;

— Encouraging producers, in addition to the application of standardized
symbols for ecological packaging, to post visible information to consum-
ers about the possibility or impossibility of its disposal and processing;

—  Purposeful activity on formation of ecological consciousness not only
producers, but also society as a whole.

References

1. Transformation of our world: an agenda for sustainable development
until 2030 [Electronic resource]. — Access mode: https://docs.cntd.ru/-
document/420355765. — Date of access: 02.03.2021.

2. Big encyclopedic dictionary: philosophy, sociology, religion, esoteri-
cism, political economy / V. L. Abushenko [et al.] ; main scientific ed.
and comp. S. Yu. Solodovnikov. — Minsk : Minsk factory of color
printing, 2002. — 1008 p.

3. Bunko, S. A. Development of ecological marketing in the context of
sustainable development of the Republic of Belarus / S. A. Bunko //
Economic science today: collection of articles. scientific. Art. / BNTU. —
Minsk, 2021. - Issue. 13. - P. 103-111.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

Zhulay, E. A. Types of environmental harm and methods of its com-
pensation [Electronic resource] / E. A. Zhulay, E. G. Cherkashina. —
Access mode: https://cyberleninka.ru/article/n/vidy-ekologicheskogo-
vreda-i-sposoby-ego-vozmescheniya. — Date of access: 09/04/2021.
Zazerskaya, V. V. Economic growth in conditions of sustainable de-
velopment / V. V. Zazerskaya // Innovations: from theory to practice:
collective monograph ; under scientific ed. A. M. Omelyanyuk [et al.]. -
Brest : BrSTU, 2019. — Subsection 5.4. — P. 254-262.

Druzhinina, E. O. Export of "environmental problems" and its socio-
ecological consequences / E. O. Druzhinina, N. V. Potapova // Problems
of accounting methodology, control and analysis: intemational collection
of scientific works, issue 2 (20). — Zhitomir, 2011. - P. 176-193.
Shchetkina, M. A. Implementation of the Sustainable Development
Goals in Belarus: Agenda until 2030 / M. A. Shchetkina,
A. N. Danilov // Journal of the Belarusian State University. Sociology. —
2019.-No. 1. -P. 4-11.

Waste management [Electronic resource]. — Access mode:
https://www.belstat.gov.by/. — Access date: 05.03.2021.

Waste generation [Electronic resource]. — Access mode: https:
Ilwww.belstat.gov.by.— Access date: 05.03.2021.

On the approval of the National strategy for the management of mu-
nicipal solid waste and secondary material resources in the Republic
of Belarus for the period up to 2035 [Electronic resource]. — Access
mode: https://pravo.by/upload/docs/op/C21700567_1501880400.pdf. —
Access date: 03/05/2021.

Zazerskaya, V. V. Development of public-private partnership in housing
and communal services [Electronic resource] / V. V. Zazerskaya // Inno-
vative economy in the context of globalization: modem trends and pro-
spects : materials of the Intemational Scientific and Practical Conference,
Minsk, 25-26 April 2013. — Minsk : MITSO, 2013. - P. 25-26.

Review of technologies and solutions for improving the system of
solid municipal (household) waste management in Moscow [Electron-
ic resource] / Agency of innovations in Moscow. — Access mode:
https://innovationmap.innoagency.ru. — Access date: 09/05/2021.

On waste management [Electronic resource]: Law of the Republic of
Belarus of 20.07.2007 No. 271-3 // ConsultantPlus: Belarus / Yur-
Spektr, National Center for Legal Information. Republic of Belarus.
On the gradual reduction in the use of polymer packaging: resolution
of the Council of Ministers of the Republic Belarus from 13 Jan. 2020
Ne 7 // ConsultantPlus: Belarus / YurSpektr, National Center for Legal
Information. Republic of Belarus.

Environmental protection and nature management. Waste. Waste
management rules [Electronic resource]: Technical Code of TCH es-
tablished practice 17.11-08-2020. — Access mode: https://vtoro-
perator.by/content/tkp-1711-08-2020-pravila-obrashcheniya-s-kom-
munalnymi-otkhodami. — Access date: 09/05/2021.

Code of the Republic of Belarus on Administrative Offenses dated
06.01.2021 No. 91-3 [Electronic resource] // ConsultantPlus: Belarus /
YurSpekir, National Center for Legal Information. Republic of Belarus.

All about biodegradable plastics. World market of biopolymers [Elec-
tronic resource]l. — Access mode: https://ect-center.com/blog/-
biodegradable-polymers. — Access date: 12.10.

Makaruk, O. E. Technoparks in regional innovation systems: problems
of efficiency assessment / O. E. Makaruk // Bulletin of Brest State
Technical University. Economics. — 2018. — No. 3. - P. 107-111.
Bunko, S. A. Ways to achieve the goals of sustainable development
of the Republic of Belarus in the field of waste management /
S. A. Bunko // Actual problems of modern economic systems — 2020 :
collection of articles of the International Scientific and Practical
Conference, Brest, 27 November 2020 / BrSTU ; editorial board:
A. G. Prorovskiy [et al.]. — Brest : BrSTU, 2020. — P. 29-33.

How do buyers choose eco-products? [Electronic resource] / Ecolog-
ical Union of St. Petersburg. — Access mode: http://ecounion.ru. —
Access date: 12.10.

Medvedev, V. |. Environmental consciousness: textbook. allowance /
V. 1. Medvedev, A. A. Aldasheva. — M. : Logos, 2001. — 384 p.
Begidova, S. N. The structure of ecological consciousness [Electron-
ic resource] / S. N. Begidova, I. V. Makrushina. — Access mode:
https://cyberleninka.ru/article/n/struktura-ekologicheskogo-soznaniya. —
Access date: 10/22/2020.

Accepted 25.10.2021

Economics
doi.org/10.36773/1818-1112-2021-126-3-96-99

929



