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Possibilities of landfills and solid waste sites for energy production in Ukraine

Abstract. Dynamic changes in the energy sector towards the priority of renewable energy are stimulated by the political 
decisions in the European integrated environment aimed at achieving climate neutrality within the framework of the 
European Green Deal. The study aims to provide an in-depth investigation of the potential of landfills and solid waste 
sites for energy production in Ukraine. The study was conducted using general scientific methods, in particular, analysis 
and synthesis, abstraction, and comparison. The study examined the issues of developing the bioenergy potential of solid 
waste sites in Ukraine, including organisational, regulatory, technological, financial and investment aspects. The position of 
various operations for bioenergy waste processing in the solid waste management system, in particular, anaerobic digestion 
and solid fuel production, was identified, and an analysis of several thermal waste processing technologies was carried 
out. Among the features and characteristic requirements for the biogas production process using anaerobic methodology, 
the aspects of technological availability and economic feasibility are highlighted. The study examines the experience of 
production and use of organic Refuse Derived Fuel and Solid Recovered Fuel produced from solid waste sites, proving the 
need to optimise the regulatory support for biogas production at solid waste sites storage sites in the national legislative 
field. The article emphasises the possibility of practical use of Refuse Derived Fuel and Solid Recovered Fuel, in a partial 
format, to offset the shortage of fossil fuels in Ukraine and actively implement the concept of a sustainable green course 
for rational waste management. The results obtained can be used to improve the optimisation of strategic programmes for 
solid waste management in terms of their bioenergy potential
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that the volume and efficiency of thermal waste treat-
ment are determined by the state environmental policy, 
the availability of sufficient natural energy sources, and 
the ability of the facilities to ensure that the technological 
process meets environmental standards. In continuation, 
O.A.  Trehub  (2022) thoroughly investigates the econom-
ic feasibility of introducing modern recycling and biofuel 
production technologies. The author emphasises that the 
definition of “landfill” biogas as a pollutant rather than a 
potentially efficient fuel dominates in the Ukrainian waste 
legislation. According to O.A. Trehub (2022), such a signif-
icant inconsistency requires immediate elimination as part 
of the adaptation to Directive 1999/31/EU on landfill.

Modern studies addressed the criteria for developing 
and assessing the possibilities of effective SWS processing 
to maximise their potential as a source of alternative ener-
gy, which is positioned as a current trend in the global in-
tegrated environment. In particular, S. Kobzar et al. (2021) 
substantiate the priority vectors of transformation of the 
use of biogas potential, considering the global concept of 
growing interest in biofuel production at waste storage 
sites. O.O. Romaniuk & V.S. Yarovenko (2020) focus on the 
complexities of implementing biogas production and use 
systems. The researchers argue that the efficiency of ther-
mal waste treatment plants depends on the structure of 
SWS, with the fractions with the highest bioenergy poten-
tial characterised by the least controllability of combustion 
product indicators. According to the authors, the maximum 
efficiency can be achieved under conditions of continuous 
receipt of large volumes of waste.

Despite the relevance of the issue of using landfills and 
landfills for energy production by scientists, the issues of 
developing the bioenergy potential of solid waste in the 
national space remain poorly understood. The study aims 
to provide an extended investigation of the potential of 
landfills and landfill sites for energy production in Ukraine 
through innovative technological approaches.

MATERIALS AND METHODS
The study was carried out using several general scientific 
methods. The systemic approach, as well as the accepted 
concepts of complexity and dialectic, were chosen as the 
basis of the methodological and theoretical framework. 
The systemic concept created the prerequisites for an ef-
fective analysis of the phenomenon under study as a sys-
temic phenomenon in the entirety of interconnections. 
The analytical method was used to identify opportunities 
and trends in the development of the subject of research. 
Using the analytical and synthetic methods, the essence 
and strategic directions of unlocking the potential of us-
ing landfills and landfills for energy production in Ukraine 
were identified. The article also identifies the characteris-
tic features of the functionality of the influencing elements 
on the dynamics of the development of biofuel production 
opportunities in places of solid waste storage within the 
current socio-economic realities.

The identification of basic categorical concepts was 
carried out employing abstraction. It was used to form the 

INTRODUCTION
The priority of developing the biogas and biomass potential 
is intensified by the introduction of the principles of cir-
cular production processes and climate neutrality against 
the background of general European integration processes. 
Solid waste sites (SWS) have a significant bioenergy poten-
tial due to their specific morphological composition. The 
overall morphological composition of municipal waste in 
Ukraine is made up of food waste (30-45%), paper and card-
board (5-15%), secondary polymers (8-17%), glass (9-14%), 
and other waste (Davydov and Chebanenko, 2023). Among 
the key priorities of biofuels derived from SWS, particular 
emphasis should be placed on the potential for a signifi-
cant contribution to electricity production and reduction 
of energy dependence, and the possibility of replacing tra-
ditional fuels in heat and power generation and transport.

The relevance and urgency of the need to study the bi-
oenergy potential of SWS is determined by the irrationality 
of the traditional approach to municipal waste processing 
in Ukraine, which involves the joint disposal of components 
dumped in landfills, landfills and unauthorised locations. 
A particular danger is posed by the prevalence of biogenic 
fractions in the morphological composition of household 
waste, which is a source of potential pollution of the water 
and soil environment, as well as the air, and an increased 
level of fire hazard due to the presence of biogas (Chupa & 
Adamenko, 2023). If the optimal management and techno-
logical concept of waste management based on recycling is 
implemented, opportunities for the effective transforma-
tion of biogenic waste into a sustainable source of energy 
needs are opened.

The interdisciplinary concept of the problem under 
study has created the need for a preliminary study of a sig-
nificant volume of scientific sources from various fields of 
knowledge. Modern studies highlight the basic concepts 
of the potential of using landfills and landfills for energy 
production and consider the risks and challenges related 
to their practical implementation. L. Haponych et al. (2022) 
study the algorithm of technology for the production and 
use of organic fuels such as Solid Recovered Fuel (SRF) and 
Derived Fuel (RDF) produced from SWS. Scientists see the 
advantage of the method of producing RDF/SRF from SWS 
fractions as the conversion of waste into renewable fuel 
that can be accumulated, stored, transported and used in 
the energy sector. The researchers believe that this concept 
can partially meet the shortage of organic fuels while com-
plying with EU waste management requirements.

Yu. Holik et al. (2023) study the environmental aspects 
of using the potential of solid waste as a source of biogas, 
in particular, in terms of the complication of the situation 
due to martial law. The researchers note that Ukraine is 
experiencing a shortage of primary energy resources and 
is highly dependent on external supplies. They also note 
that significant volumes of waste pose a real danger to the 
environment, which is a complex problem that needs to be 
addressed urgently. At the same time, V.M. Marchenko et 
al.  (2022) study the peculiarities of fuel characteristics in 
approximation with the emission of pollutants in the pro-
cess of thermal utilisation of biomass. The scientists note 
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concept of integrity and the structural and consequential 
nature of the processes of the solid waste recycling system. 
Using this method, the characteristic properties and rela-
tions of the research object were separated, focusing on the 
most valuable ones. As a logical continuation of abstrac-
tion, the method of generalisation was applied, which in-
volves approximating the characteristic range of potential 
opportunities for solid waste recycling, summarising the 
dynamics of scientific thought from a general judgement to 
a specific vision of the possibilities of using the identified 
potential. The method of specification was used to identify 
the effectiveness and feasibility of implementing SWS en-
ergy transformation technologies, select the best solutions 
to maintain optimal environmental conditions and miti-
gate environmental risks in the case of using waste storage 
sites for biogas production.

Induction was used to study the facts that characterise 
the properties of SWS, which led to the generalised charac-
teristics of biofuels produced from SWS. Along with induc-
tion, the deductive method was used to identify the specif-
ics of biofuel production in the process of waste recycling 
for Ukrainian realities. A comparison method was used to 
compare the performance indicators of individual methods 
of obtaining renewable energy from waste, as well as their 
environmental impact. The formalisation method was used 
to identify the priority aspects of optimising the waste man-
agement system to tap the potential of using landfills and 
landfill sites for energy production in Ukraine. To track and 
analyse the actual state of solid waste management, we used 
statistics from official sources, namely the State Statistics 
Service of Ukraine  (2024) on the morphological composi-
tion of waste and the state of implementation of productive 
waste processing operations. Data on the energy use of SWS 
were obtained through the Bioenergy Association of Ukraine.

RESULTS
The production of biogas from solid waste is one of the 
most promising areas, as Ukraine generates approxi-
mately 10 million tonnes of waste annually (State Sta-

tistics Service of Ukraine,  2024). The intensification of 
the involvement of the bioenergy potential of SWS use 
is driven by the national strategy for climate change pre-
vention and environmental security stabilisation, which 
positions the vector development of energy towards the 
involvement of renewable sources as promising (Order 
of the…, 2021). The waste management hierarchy oper-
ating in Ukraine provides for the main strategic vectors 
of waste prevention, reuse and recycling, as well as re-
generation through energy production. For bioenergy, 
the object of research, development and practical use is 
the bioorganic component of SWS. Energy operations, 
by their very nature, do not fall within the definition of 
recycling, as they are a one-time use of raw materials 
without variability in their prospective recovery. An-
aerobic decomposition of the bio-organic component of 
SWS is considered an exception. This approach allows to 
produce biogas to meet energy needs, as well as organic 
fertiliser for agronomy.

In general, two modes of anaerobic digestion are basic, 
with a temperature range 28-40°C (mesophilic) and 41-
55°C (thermophilic). In the case of the mesophilic mode, 
the processes are slower and with lower biogas produc-
tion, but despite these disadvantages, mesophilic reactors 
are used more often due to low energy costs (Kolienko et 
al.,  2023). The anaerobic digestion process algorithm in-
cludes a certain order of processes, which include acid gen-
esis, hydrolysis, methanogenesis and acetogenesis, with 
the specifics of the process depending on the nature of 
the interaction of microorganisms that can participate in 
each stage of digestion (Atelge et al., 2020). In the case of 
single-stage batch reactors, the entire volume of waste is 
loaded at the same time, so all stages of the process algo-
rithm can be carried out sequentially in one location.

Figure 1 shows that the basic functional component of 
the proposed plant is a methane digester, which directly 
implements the process of biomass decomposition using 
methanogenic bacteria, provided that the required temper-
ature for anaerobic digestion is met.

Figure 1. Anaerobic SWS treatment process in a single-stage reactor
Source: compiled by the authors based on M.R. Atelge et al. (2020), V.M. Marchenko et al. (2022)
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It is worth characterising each stage of the anaerobic 
digestion process to identify potential productivity and, 
therefore, to search for promising optimisation. Hydrolysis 
is the process of transformation of biogenic fractions into 
individual components involved in the functional activi-
ty of acidogenic bacteria (Ghosh et al., 2020; Zupančič et 
al., 2022). The acetogenesis stage involves the conversion 
of the resulting substances into acetate compounds, which 
is accompanied by the release of hydrogen. The resulting 
hydrogen forms a synthetic functional bond – an interspe-
cies hydrogen delegation. At the same time, excessive par-
tial pressure is considered extremely harmful to acetogenic 
microorganisms (Atelge et al., 2020).

Methanogenesis is the final stage of the anaerobic di-
gestion algorithm, where methanogenic microorganisms 
consume available variations of intermediates to produce 
methane. It is worth noting that methanogens require 
more time for regeneration than other microorganisms in 
the overall anaerobic digestion process. The difference is, 
on average, 5-16 days (Ghosh et al., 2020). The completion 
of the methanogenesis process in batch reactors is identi-
fied by the stop of biogas production. At the same time, the 
degree of sludge digestion is determined based on infor-
mation on the content of volatile solids and their ability to 
completely dewater (Zupančič et al., 2022). 

In the case of the multi-stage method, the fermenta-
tion process is differentiated into several reactors or cham-
bers in one fermenter. Considering the need for different 
environmental conditions for microorganisms at different 
stages of the process, this method allows for greater pro-
cess efficiency, although it requires more significant finan-
cial costs. Multistage methods are more appropriate in case 
of mandatory substrate hygiene, the need to increase the 
degree of hydrolysis with a small volume of the fermen-

tation chamber, in case of difficulty in implementing the 
mixing process at maximum fermenter loading. Thus, the 
recommended optimal approach to ensuring the process of 
digestion of the organic fraction of SWS is the mesophilic 
digestion mode, single-stage digestion and wet fermenta-
tion, with continuous operation of the digester.

The energy generated from the thermal treatment of 
SWS has a significant potential for transformation into 
electricity and heat. The concept of Waste-to-Energy 
(WtoE) includes the production of biogas, as well as SRF 
and RDF fuels (Nwokolo  et al.,  2020; Arias  et al.,  2021). 
The approach proposed by WtoE technology is currently 
positioned as the main effective vector for saving fossil 
energy resources and minimising greenhouse gas emis-
sions. Today, the most popular basic technological solu-
tions for the extraction of a high-calorie specific SWS 
fraction that is appropriate for RDF are mechanical and 
biological treatment (MBT) of waste and dry stabilisation 
(Maroušek et al., 2020). MBT is based on the convergence 
of mechanical and biological methods, with the separat-
ed recyclable materials being processed. The fractions of 
waste that are biodegradable are sent to composting and 
anaerobic digestion processes, while the rest is used to 
produce solid fuels RDF or SRF.

In the case of the dry stabilisation process, the selected 
SWS is subject to biological treatment, during which it is 
dried and stabilised by composting. As a result, a fuel with 
a high calorific value is produced. Thus, RDF is identified 
as an organic fuel obtained by separating recyclable mate-
rials from waste. Equipment based on pyrolysis processes 
for SWS processing consists of certain elements (detectors, 
separators, crushers, dryers, vibrating screens). The pro-
cess of processing SWS directly into RDF fuel follows a cer-
tain universal algorithm (Fig. 2).

Figure 2. A general algorithm for processing solid waste into RDF fuel
Source: compiled by the authors based on S. Kobzar et al. (2021), N. Nwokolo et al. (2020)
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energy market as an inexpensive source of thermal energy. 
Additional benefits of the RDF production process include 
reduced funding for solid waste disposal and the possibil-
ity of extracting glass and metal fractions. An incinerator 
is a modern facility with the functionality of processing 
various wastes based on thermal treatment, with man-
datory subsequent maximum purification of combustion 
products. For incineration, certain types of thermal treat-
ment of SWS are used, including incineration, pyrolysis 
and gasification (Nwokolo  et al.,  2020). Technologies for 
the production and practical use of RDF/SRF fuels are 
most popular in developed European countries – the UK, 
Germany, Italy, and Austria. The annual demand for RDF/
SRF in these countries reaches 55-67 million tonnes (Ma-
roušek  et al.,  2020). According to experts, Ukraine has a 
significant potential for RDF/SRF production, so the latter 
is considered an affordable and economically viable source 
of renewable energy (Marchenko et al., 2022; Davydov & 
Chebanenko, 2023).

The implementation of the WtoE concept in practi-
cal projects is characterised by significant financial costs, 
so the potential of solid waste to energy in the national 
field will only be unlocked if the process of waste dispos-
al is costlier than its recycling. There is a need for signif-
icant changes in the legal and regulatory framework for 
Ukraine’s obligations in this area. According to the national 
strategy, the rate of solid waste disposal through thermal 
recycling should reach 10% by 2030, through the construc-
tion of thermal recycling facilities (Romaniuk & Yaroven-
ko, 2020). Ukraine should take advantage of the practical 
experience of developed countries, where the main advan-
tage of this approach is the transformation of waste into 
marketable products. Thus, the biogenic component of 
SWS is seen as an effective feedstock for biogas produc-
tion and a component of solid fuels such as SRF and RDF. 
The outlined concept finds active support at the level of 
the state management paradigm and can be intensified by 
attracting available international support tools during the 
post-war recovery period.

The phenomenon of a certain struggle for priority be-
tween biogas and multicomponent solid fuels is based on 
the fact that anaerobic waste processing can be carried out 
in both wet and dry environments, so that biogas is produced 
from identical biogenic fractions of SWS through recycling, 
and solid fuels are produced through recovery operations 
(Pak & Pak, 2017). The hierarchy of the waste management 
system prioritises recycling, i.e. biogas production using 
anaerobic digestion, over waste incineration. However, it is 
necessary to consider the practical difficulty of maintain-
ing the desired strategic line due to the influence of the 
commercial component (Order of the..., 2021; Zupančič et 
al., 2022). In the process of searching for variations in ener-
gy transformation towards sustainable energy generation 
solutions, the possibilities of effective development of the 
potential of sustainable biomass are seen as relevant. The 
production of biogas and biomethane through anaerobic 
digestion is seen as an optimal alternative to the current 

paradigm of solid waste management. Aerobic and anaero-
bic ways of using landfills and landfills for energy produc-
tion are technologically more accessible and cost-effective 
than thermal utilisation of pre-treated (RDF, SRF) of SWS.

In a globally integrated environment, the resolution 
to maximise the efficiency of reducing methane emissions 
from landfills through its controlled collection and utili-
sation is a priority. In addition, the successful implemen-
tation of energy recovery projects minimises greenhouse 
gas and air pollutant emissions, which positively affects 
environmental quality and reduces potential risks to pub-
lic health (Abdibattayeva  et al.,  2021). Such projects sig-
nificantly reduce dependence on certain types of energy, 
contributing to savings, the creation of new jobs and the 
overall regional development of economic processes. Sig-
nificant opportunities for expanding the use of landfill 
bioenergy potential are identified. At the same time, the 
priority of selecting a particular method of biogas utilisa-
tion is formed under the influence of determining factors, 
such as individual conditions of economic activity at the 
landfill and the availability of a solvent consumer of ener-
gy produced from biogas. In most developed countries, this 
process is stimulated by the state through regulatory and 
legislative regulation. The cost-effectiveness of biogas pro-
duction and use projects demonstrates the feasibility and 
profitability of the proposed concept of solid waste man-
agement, which is intensified by the presence of an indus-
trial gas consumer near the waste storage site.

Currently, about 6,000 landfills and landfills cover-
ing an area of more than 9,000 ha have been identified in 
Ukraine (State Statistics Service of Ukraine, 2024). At the 
same time, only 19 landfills are equipped with a biogas ex-
traction system. Thus, the biogas resource of solid waste 
disposal sites is not used on a national scale in today’s re-
alities. The absence of developed infrastructure for energy 
transformation of waste in the Ukrainian national space 
creates optimal preconditions for the implementation of 
an effective and viable system of solid waste management. 
The proposed concept will help to expand the capabilities 
of recycling technologies, which will allow full use of land-
fills and landfills for energy production in Ukraine. This ap-
proach will maximise the expected positive effects in terms 
of environmental optimisation, energy imbalance and ag-
ricultural-technical intensification.

DISCUSSION
Research on the possibilities of using the potential of or-
ganised solid waste storage sites for renewable energy 
production is reflected in the results of numerous scien-
tific studies by modern researchers, which reveal several 
characteristic features of the field under study in diametric 
positions, which stimulate the intensification of improving 
approaches to studying the potential of bioenergy in the 
concept of strategic development of Ukraine.

M.  Govarthanan  et al.  (2022) focus on the individual 
qualities of renewable fuels, which are seen as potentially 
possible based on WtoE solutions. The authors argue that 
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the directions of development of technological possibilities 
for the use of landfills and landfills for energy production 
are formed using optimal design of regional development 
and economic efficiency for business, which is synergistic 
with the findings of this study.

Contemporary researchers K.R.  Chew  et al.  (2021) 
consider the large-scale use of RDF and SRF to be one of 
the positive factors influencing the air protection system 
against excessive pollution and reducing carbon emissions. 
The researchers claim that, compared to the environmen-
tal burden of traditional solid waste disposal, the introduc-
tion of thermal treatment methods for pre-treated waste 
has environmental benefits. The statement is valid only 
in terms of the catastrophic consequences of spontaneous 
waste disposal, as the relative advantages of thermal treat-
ment of pre-treated waste do not offset the destructive 
impact of these processes on environmental parameters, 
which becomes apparent against the background of more 
advanced waste management methods that exclude inter-
ference with the system of morphological and functional 
concepts of the environment (Rausch & Suchanek, 2021).

The conclusions of Q.  Haar  (2023) identify the man-
agement support of the solid waste management para-
digm as a basic prerequisite for energy transformation 
within the framework of a green development course. The 
scientist shows that the concept of waste management is 
characterised by the dynamics of functionality against the 
background of the global trend of greening, being identi-
fied as a hub of potential concepts within the general vec-
tor of the modern ecosystem approach towards sustainable 
development. The scientist emphasises that efficient and 
cost-effective growth in biogas production and utilisation 
is possible only in the case of successful convergence of 
regulatory support, management support and investment 
intensification. Comparing the results of the researcher 
with the conclusions of the current study, the priority task 
of the state administrative paradigm in the field of waste 
management policy implementation, within the frame-
work of the post-war regeneration paradigm, is the active 
implementation of innovative technologies for thermal 
utilisation of municipal solid waste components.

F. Aliaghaei et al. (2020) emphasise the priority role of 
sustainable biomass and biogas in the green energy trans-
formation, while, according to scientists, waste incinera-
tion is less competitive. The separation of the biogenic flow 
from the total volume of solid waste for biogas production 
is important to ensure that the destructive trends of the 
national energy crisis are levelled. According to scientists, 
this approach meets global requirements for decarbonising 
energy generation.

A separate strategic vector for the optimal use of the 
bioenergy potential of SWS is the production of biogas di-
rectly at waste disposal sites (Danylyshyn & Koval, 2023). 
This is supported by the research by S.  Gerassimidou  et 
al. (2020). This approach is significantly inferior in the func-
tional aspect to the organised process of anaerobic diges-
tion of waste fractions, but, according to these researchers, 

it is possible to produce almost three times more methane 
under artificially created conditions, removing up to 70% 
of biogas from the landfill body. The scientists insist that 
their proposed method of biogas production has certain 
disadvantages, including the financial burden of building 
a special complex biogas collection system. Nevertheless, 
the scientists argue that the installation of innovative bio-
gas collection systems at solid waste sites with their subse-
quent utilisation is not only technically feasible but also a 
cost-effective and environmentally sound solution. The re-
sults of the study by the researchers are synergistic with the 
conclusions of the current study in terms of the priority of 
the renewable energy concept using the potential of SWS.

J.S. Chae  et al.  (2020) note that the phenomenon of 
biogas uncontrollably generated in places of large-scale 
accumulation and disposal of municipal waste in urban 
agglomerations should be considered in two concepts of 
impact: negative – as an environmental hazard of a sub-
stance, and positive – as a renewable fuel. The research-
ers analyse the algorithmic structure of a typical scheme 
of controlled biogas production, expanding the traditional 
vision of the technological target potential and justifying 
the need to intensify investment in this area. The authors 
strongly believe that renewable nature is the main compo-
nent of a sustainable approach to the management para-
digm in the field under study, which allows ensuring the 
sustainability of ecosystems that can function effectively 
without requiring significant investment.

A. Calbry-Muzyka et al. (2022) provide a list of the main 
prerequisites for the priority reorganisation of the munici-
pal solid waste management system in the concept of stim-
ulating biogas production. While assessing the practical 
effectiveness of waste management system optimisation 
in several developed countries, scientists have found that 
local requirements, obstacles and advantages are the prior-
ity factors influencing the implementation of optimisation 
measures. Considering the specifics of the current study, it 
is necessary to formulate an individual strategy for the de-
velopment of the waste management system in the context 
of Ukrainian realities. This approach will allow stabilising 
and development of the sustainability and competitiveness 
of national economic processes (Piskun et al., 2024).

A.  Sobczak  et al.  (2022) combine the effectiveness of 
technologically competent waste management with the 
principles of sustainable development. The scientists ar-
gue that the bioenergy approach balances the balance in 
the socio-economic space and promotes the rational use 
of resource potential and the overall optimisation of the 
environment. In addition, scientists draw attention to the 
need to implement the principles of sustainable develop-
ment in the waste management sector, highlighting the 
related issues of financing, investment and availability of 
qualified personnel. Considering the results of scientific 
research in the context of the specifics of the current study, 
it should be noted that promising opportunities to involve 
international cooperation mechanisms in post-war recon-
struction will allow for to resolution of the issue of targeted 
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anaerobic digestion was argued, which is considered to 
be the best alternative to the existing waste management 
paradigm. The results of the study show that aerobic and 
anaerobic ways of using landfills and landfills for energy 
production are more technologically accessible and cost-ef-
fective than thermal utilisation of pre-treated (RDF, SRF) 
SWS. There is a need to optimise the regulatory framework 
for biogas production in specialised SWS storage facilities 
in the national legislative field. The production and practi-
cal use of RDF and SRF can partially offset the shortage of 
fossil fuels in Ukraine. In addition, innovative technologi-
cal capabilities will satisfy the accepted integrated require-
ments for sustainable waste management.

Bioorganic components of SWS are positioned as a val-
uable renewable energy resource, the rational management 
of which contributes to strengthening energy independence 
and solving global climate problems. The functional para-
digm of SWS management in Ukraine requires a gradual 
transition towards the introduction of economically and en-
vironmentally efficient waste management methods, among 
which the priority is given to the technology of anaerobic di-
gestion of SWS components. The study established the need 
to understand the risk of redistributing the functionality of 
processing bioorganic components of SWS in favour of ther-
mal treatment processes of waste as RDF and SRF, which will 
slow down the integration of anaerobic biogas production.

The direction of promising research in this area is the 
establishment of special criteria in the national legal field 
for the positioning of waste decomposed in the anaerobic 
environment as such that has undergone the recycling pro-
cess, which will create preconditions for the integration 
of innovative opportunities to regulate household waste 
management. In the process, it is advisable to use the re-
sults of practical testing of the successful experience of 
other countries, involving a range of innovative approach-
es and methods of waste management based on regenera-
tion and sustainable development.
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investments and subsidies for the introduction of modern 
technologies for the use of landfills and landfills for energy 
production in Ukraine.

Active motivation and economic tools to stimulate 
the use of innovative bioenergy projects at the national 
and regional levels are currently positioned as the main 
effective means of optimising the situation in the indus-
try. The proposed strategy of solid waste management al-
lows us to expect optimisation of the socio-economic and 
environmental microclimate in society, an increase in the 
financial efficiency of projects, and an overall improve-
ment of the social environment of urban agglomerations. 
The effectiveness of the practical testing of the outlined 
concept directly depends on the level of formation of the 
management paradigm in the industry, the establishment 
of strict standards and measures of responsibility for their 
violation, and the motivation of process participants in the 
effectiveness of measures. The prognostic perspective is to 
expand the functionality of the urban agglomerations’ sol-
id waste management system as a component of a success-
ful management paradigm in the energy sector of post-war 
Ukraine. This concept involves intensifying the indicators 
of the economic feasibility of innovations and the success-
ful implementation of green energy development projects.

CONCLUSIONS
The current study provided a detailed analysis of the pos-
sibilities of using the potential of landfills and landfills for 
energy production in the national Ukrainian space. In the 
process of studying the problems of developing the bioen-
ergy potential of solid waste in Ukraine, the importance 
of various operations for bioenergy waste processing in 
the solid waste management system was highlighted. The 
analysis of several technologies for thermal waste process-
ing has made it possible to identify the characteristic fea-
tures and requirements for the biogas production process 
using an anaerobic methodology, in particular, technolog-
ical prerequisites, organisational and economic aspects, 
and the specifics of the innovative concept.

In the course of the research, based on the study of 
practical experience in the production and use of organic 
fuels RDF and SRF produced from SWS, the priority of the 
potential for biogas and biomethane production through 
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Можливості використання звалищ та полігонів  
твердих побутових відходів для виробництва енергії в Україні

Анотація. Динамічні зміни у енергетиці в напрямку пріоритетності відновлюваної енергетики інтенсифікується 
спрямованістю політичних рішень у євроінтегрованому середовищі на досягнення кліматичної нейтральності 
у межах реалізації Європейського зеленого курсу. Мета статті полягає у поглибленому дослідженні потенціалу 
звалищ та полігонів твердих побутових відходів для виробництва енергії в Україні. Реалізація дослідження 
проводилась із залученням загальних наукових методів, зокрема, аналізу та синтезу, абстрагування, порівняння. 
Вивчено проблематику освоєння біоенергетичного потенціалу твердих побутових відходів в Україні, у тому 
числі, організаційний, нормативно-правовий, технологічний та фінансово-інвестиційний аспекти. Проведена 
ідентифікація позиції різнопланових операцій щодо біоенергетичної переробки відходів у системі поводження з 
твердими побутовими відходами, зокрема, анаеробного знезараження та виробництва твердого палива, реалізована 
аналітика низки технологій термічної переробки відходів. Серед особливостей та характерних вимог щодо 
процесу виробництва біогазу з застосуванням анаеробної методики виділені аспекти технологічної доступності 
та економічної доцільності. У дослідженні розглядається досвід виробництва і використання органічного палива з 
відходів (RDF) та твердого відновлюваного палива (SRF), що виробляються з твердих побутових відходів, доведена 
необхідність оптимізації нормативного забезпечення виробництва біогазу у місцях складування твердих побутових 
відходів у національному законодавчому полі. Акцентовано спроможність практичного використання органічного 
палива з відходів (RDF) та твердого відновлюваного палива (SRF), у частковому форматі, нівелювати дефіцит 
викопних видів палива в Україні та активно втілювати концепцію сталого зеленого курсу щодо раціонального 
поводження з відходами. Отримані результати можуть бути застосовані при вдосконаленні оптимізаційних 
стратегічних програм управління твердими побутовими відходами у аспектах їх біоенергетичного потенціалу

Ключові слова: відновлювані паливні ресурси; теплота згоряння; біогаз; морфологічний склад; біомаса; стійкий 
розвиток

https://doi.org/10.3390/en15145239
https://ukrstat.gov.ua/operativ/menu/menu_u/ns.htm
https://ukrstat.gov.ua/operativ/menu/menu_u/ns.htm
https://doi.org/10.15407/econlaw.2022.03.047
https://doi.org/10.3390/su14031823
https://doi.org/10.3390/su14031823
https://orcid.org/0000-0002-3419-5446
https://orcid.org/0000-0002-9743-1565
https://orcid.org/0000-0002-1750-5844
https://orcid.org/0000-0002-0919-0344

