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Abstract: About 40 years ago, plastic packaging was almost never used in Ukraine. Food products were sold in glass
bottles, iron cans or in paper wrappers, which were decomposed in the environment or handed over to recycling centres.
However, in recent years, the situation has fundamentally changed all over the world. Almost all products have several
layers of packaging made of synthetic polymer materials. It has led to the significant growth of landfills and, therefore,
to the emergence of a new problem — their proper maintenance. Landfills are areas of land where household, construction
and other wastes are stored without control. To reduce the volume of waste, landfills are often set on fire. This approach
is unacceptable, as landfills are a serious source of soil, air and water pollutions. Arbitrarily created waste disposal
points are not equipped appropriately, the products of waste decay fall into the soil and groundwater, which is the source
of water supply for a large number of the national population. The decay temperature in some cases is so high that it
often leads to their ignition, and large amounts of harmful substances are released into the air. In this article, the authors
conducted a study of the terminological orientation of scientific publications in the context of identifying the impact on
human health of the waste conversion into energy compared to the impact of the landfill operation. Bibliographic
information about scientific publications in peer-reviewed publications were preliminarily acquired from the Scopus
database. The obtained results showed that researchers are investigating the impact of landfills on the population health,
mainly focusing on such concepts as “health”, “landfills ", “waste incineration”. The authors analysed the dynamics of
scientific interest levels in this topic and determined that the highest rate would be in 2022. It confirms the growing
relevance of the researched problem in the modern world. All authors’ considerations are illustrated by corresponding
diagrams and tables.
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Introduction. Nowadays, the change in consumption conditions has caused an increase in the amount of
household waste, which has led to emergence of many unauthorized landfills. The spontaneity of their growth
has become a big problem: such landfills are one of the main sources of environmental pollutions (Bilan et.al.,
2022). Besides, existing landfills often do not operate properly. It leads to waste contamination of large areas
and causes irreparable damage to the environment through toxic substances in soil, air and groundwater.
Consequently, the human health itself is affected (Vasylieva et al., 2023). Treatment of such waste is also
carried out in different ways, which, in turn, determines the level of impact on environment and local
population (Wotowiec et al., 2022). The article purpose is a comparative analysis of the sorted and non-
sorted waste incineration and its influence on human health.

Literature Review. The authors used the Scopus database (Scopus, 2023) to study the orientation and
current trends of scientific publications in the concept context: “health” AND “landfills” and “health” AND
“waste incineration”. The selection of publications was obtained by applying the TITLE-ABS-KEY filter. The
sample contains publications dated from 2000 to 2022 (Figure 1).
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Figure 1. Dynamics of documents in the Scopus database according to TITLE-ABS-KEY filters by
groups of search words: «health» AND «landfills» and «health» AND «waste incineration»
Sources: developed by the authors on the basis of (Scopus, 2023).

Research of sorted and non-sorted waste incineration as well as landfill functioning on human health is
becoming increasingly relevant today (Yelnikova and Kwilinski, 2020).

To investigate the terminological orientation in the impact identifying context of waste-to-energy
conversion compared to the landfill operations impact on human health, the Scopus base (2023) was selected.
It contains bibliographic information about scientific publications in peer-reviewed journals, books and
conferences. The analysis was carried out according to the following groups of search words: «health» AND
«landfills» and «health» AND «waste incineration». These words show the research problem in the best way
(Tait et al., 2020; Cole-Hunter et al., 2020; Litovtseva et.al., 2022).

As a result of conducting research using the search words «health» AND «landfillsy», an initial sample was
obtained, which amounted to 4,632 Scopus publications. The highest level of interest in the topic is determined
in 2022. In turn, the search terms «healthy AND «waste incineration» yielded 3,044 documents.

In particular, Figure 1 represents the relevance of the selected research topic.

Countries such as the United States, India, China, the United Kingdom, Italy, Malaysia, Canada, Brazil,
Australia, Spain are leaders in publications for the search terms «health» AND «landfills». According to the
filters «health» AND «waste incinerationy, scientific publishing activity is actual in the countries of the United
States, China, India, the United Kingdom, Italy, Germany, Spain, Japan, Canada, Australia.

Among the authors who devoted the largest works to identifying the landfill impact on public health, we
can mention: Levis et al. (2014); Wang et al. (2021); Vaverkova (2019); Paleologos et al. (2020); Hater
(2007). Also, there were studies to define the public health impact from the waste-to-energy transformation:
Domingo and Nadal (2009).

Scientific interests (Rudenko et al., 2020; Samoilikova and Kunev, 2020; Sotnyk et al., 2021) in the
for the landfills impact on public health is shown by the following organizations: Chinese Academy of
Sciences, Ministry of Education China, United States Environmental Protection Agency, University of
Johannesburg, Universiti Teknologi Malaysia, Consiglio Nazionale delle Ricerche, Tongji University,
University of Florida, National Environmental Engineering Research Institute India, Universiti Kebangsaan
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Science Foundation of China, National Key Research and Development Program of China, National Science
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Natural Sciences and Engineering Research Council of Canada, Ministry of Higher Education in Malaysia,
Consejo Nacional de Ciencia y Tecnologia, National Institute of Environmental Health Sciences,
Coordenagio de Aperfeigoamento de Pessoal de Nivel Superior.

Methodology and research methods. This study takes a data analysis and visual approach to examine the
human health impacts of waste incineration versus landfill operations or unsorted incineration. For a
bibliographic study of this problem, the authors analysed scientific publications indexed in Scopus (2023).
VOSviewer (2023), Google Trend (2023), Google Books Ngram Viewer (2023) were used to visualize the
obtained bibliographic results.

Results. Household waste incineration is a process of waste destruction in high temperature conditions.
This process can have both positive and negative effects on human health and environment. The positive
impact of this process is that it can help reduce the waste volume, reduce pollutants and disease risks
(Kolosok, 2021; Agaton et al., 2020). However, if the incineration is not carried out in special facilities with
proper control of the harmful substance emission, it can lead to serious environmental problems. Reasons why
garbage burning can be dangerous include:

1. Emissions of toxic substances. During combustion, toxic gases and combustion products such as
dioxins, furan compounds and heavy metals are formed, which can cause various diseases of the pulmonary,
cardiovascular and nervous systems;

2. Dissemination of pollutants. During garbage burning, dust and other pollutants are formed, which can
become airborne and worsen the air quality in certain territories;

3. Emissions of greenhouse gases. Garbage burning can also cause the release of greenhouse gases such
as carbon dioxide and methane, which leads to climate change and global warming;

4. Damage to biodiversity. During garbage burning, vegetation and animal life near landfills can be
damaged,;

5. Spread of infections. Garbage can contain bacteria and other microorganisms that can be spread by air
and water during burning. It can cause diseases and infections.

A place designated for waste disposal is called a landfill. It is often confused with a garbage dump. The
difference is that landfills are designed according to requirements. An officially registered solid waste landfill
is dangerous since there is no waste sorting equipment or waste processing machinery on its territory. In
contrast to it, a natural garbage dump is much more dangerous due to the lack of control. Therefore, there are
no environmental protection measures and tax payments on these areas (Sedmikova et. al., 2021; Pimonenko
et.al., 2022).

A natural garbage dump can contain various wastes of an extremely high danger. In addition, they are
placed without sanitary rules and norms. These are usually areas of forest strips close to settlements, ravines
along highways, shores and steppe zones. Here, large areas are affected by poisonous substances, rare species
of flora and fauna die. Settlements receive polluted water and acrid stench from air vapours. As you can see,
waste causes significant damage to the environment and public health. Improper waste handling can make the
situation even more complicated (Stepovic, 2019; Ferronato and Torretta, 2019).

To study the terminological focus of scientific publications in terms of identifying the relationship between
health risk, public health, landfills, risk assessment, waste disposal and waste management, the Scopus base
(2023) was selected. It contains bibliographic information about scientific papers in peer-reviewed journals,
books and conferences. A publications sample was obtained using the search terms «healthy AND «landfillsy
in article titles, abstracts, and keywords without the expertise field filter. In general, the original sample
consisted of 4,632 publications for the years 2000-2022. The visualized conceptual network is presented in
Figure 2.
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Figure 2. Clusters of studies according to the filters TITLE-ABS-KEY «health» AND «landfills» in
2000-2022
Sources: developed by the authors on the basis of (Scopus, 2023).

The software application made it possible to single out several research clusters for the interaction of
«health» AND «landfills». Let us explain Figure 2. In the green cluster (first), the ecological component of
the relationship (municipal solid waste, waste incineration, composting, safety) is defined. In the blue cluster
(second), the importance of effective waste management for sustainable development (sustainability,
recycling, solid waste) is determined. The yellow cluster (third), distinguishes the combination of public health
and ecology (pollution, public health, environmental impact, environmental health). In the purple cluster
(fourth), an interesting combination of research on the relationship between health risk, land use planning and
the European Union is defined. The blue cluster (fifth) highlights the relationship between waste disposal,
COVID-19 and the environment. The red cluster (sixth) reflects the impact of environmental pollution on
public health (risk assessment, soil pollution, water quality, groundwater pollution, pollutant source, leachate
treatment, health risks, heavy metals, developing world).

In Figure 3, clusters of studies for 2000-2022 are displayed according to the filters TITLE-ABS-KEY
«health» AND «waste incineration» (Scopus, 2023). The initial sample was 3,044 documents.

Figure 3. Clusters of studies according to the filters TITLE-ABS-KEY «health» AND «waste
incineration» in 2000-2022
Sources: developed by the authors on the basis of (Scopus, 2023).

The analysis results showed that the first cluster (red) reflects the relationship between waste incineration,
effective waste management and sustainable development. In the second cluster (green), the significance of
waste incineration impacts on population health is determined (health risks, combustion, pollutants,
hydrocarbon, urban area). Other clusters highlight the impact of harmful substances on public health risks.

The Google Trends software (2023) was used to identify the level of public interests in the investigated
topic. Filters were set during the data analysis: «the whole worldy, «the last 5 years», «science». Figure 4
shows the most frequently encountered search terms during the cluster analysis.
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Figure 4. Identification of public interests in the investigated topic over the world for 2018-2023
Sources: developed by the authors on the basis of (Data of the Google Trends, 2023).

Figure 4 shows that the request frequency for waste management and public health is greater than for the
corresponding indicators of landfill and incineration. At the same time, the most popular query “waste
management” was in 2018-2021. The incineration request becomes most relevant in 2021. Regarding the
query “landfill”, it was the most popular is 2020. The incineration and landfill queries are on the same level

in popularity terms.

The waste management, public health, landfill, incineration requests have a different popularity trend in

Ukraine (see Figure 5). They all have approximately the same interest level. Frequency of all requests is high.

Kyiv pays special attention to these topics.

® public health @ landfills incineration @ waste management Ukraine, the last 5 years, science

s I

Average April 1, 2018 January 19, 2020 November 7, 2021 March 18, 2023
indicators

Figure 5. Identification of public interests in the investigated topic in Ukraine for 2018-2023
Sources: developed by the authors on the basis of (Data of the Google Trends, 2023).

The Google Trends software (2023) allows to compare search terms and see a world map showing their

popularity (Figure 6). The popularity of a search term is correlated with the total number of Google searches

for a certain period of time in a certain region.

® pubdlic health @ landfills @ incineration @ waste management

Figure 6. Popularity of search queries «waste management», «public healthy, «landfill» and
«incineration» by countries
Sources: developed by the authors on the basis of (Data of the Google Trends, 2023).
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The popularity analysis of the search queries «waste management», «public health», «landfill» and
«incineration» shows the top five countries with the highest waste interest. They are Canada, Hong Kong,
Ireland, Egypt, Sweden.

The frequency comparison of the requests «waste managementy, «public healthy, «landfilly and
«incineration» by leading countries (Table 1) confirms the general trend: the phrase «public healthy is the
most popular.

Table 1. Frequency comparison of the requests «waste managementy, «public health», «landfill» and
«incinerationy in the leading regions

Country Keyword queries (%)
Public health Waste management Landfill Incineration
Canada 59% 28% 11% 2%
Hong Kong 66% 18% 11% 5%
Ireland 41% 38% 11% 10%
Egypt 55% 30% 11% 4%
Sweden 67 % 22 % 11% 0%

Sources: developed by the authors on the basis (Data generated via the Google Trends software, 2023).

Along with the requests «waste managementy, «public healthy, «landfill» and «incineration», similar topic
gueries were also found. It received a significant breakthrough under modern conditions: «international
journal of environmental research and public health», «archives of public healthy», «executive order on
protecting public health and environment and restoring science to tackle the climate crisis», «which of the
following are ways that humans increase the amount of greenhouse gases in the atmosphere?», «compare the
use of groundwater in pre-industrial times with industrial times», «carbon footprinty», «landfills meaning,
«incineration of garbage», «biodiversity», «greenhouse gases», «which initiatives can cause a zero waste to
landfill», «loss of biodiversity is caused due to» (Loizidou et al., 2021; Malinauskaite and Jouhara, 2019;
Dashti et al., 2021; Bazaluk et al., 2020).

It is also relevant to take into account the category of public interests in these topics (Table 2).

The results of Table 2 indicate that when the «all categories» filter is installed, the «public healthy topic is
the most popular in the world. At the same time, the popularity peak of this topic falls on 2019-2020. Such
interest in the health field may be formed due to the COVID-19 emergence. Data analysis using the «science»
filter determines the most interesting topics such as «public health» and «waste managementy». Also, issues
related to «landfill» and «incinerationy are investigated in interconnection.

For business and the economy industrial sector, the waste management issue is the most interesting.

Table 2. Dynamics of request popularity by filters

Filter Dynamics of request popularity Leading
countries
A“ Categorles ® pubdcheatth & landfils incinerstion & wastemanagement The whiol: world, 1he last & years, All categanes Canada,
Great
Britain,
Nigeria,
Ireland,
| Ethiopia
| _
Avgrage”  April 1.2013 January 19, 2020 Mavamber 7, 2021 March 18, 2023
ndicatars
Science * putichodlt & lonhts |+ iocindation & wasia msnagement Thit whoh workd, 1 1338 5 yedrs. scierce Canada,
Hong Kong,
Ireland,
Egypt
”u Wf ’
i ﬁf iﬂﬁﬂ m ﬁf www ot S
“—. ', { '\- 'J'J - ln \III\ ..a:.'h/'
Avtragdunizs Apld, 3018 il Janizsny 19, 2021 No:'n'm(' 0 harh 10,3069

76



.Q ARMG PUBLISHING 3 sC | en d o Health Economics and Management Review, 1, 2023
“Thinking ahead" ISSN 2786-4634 (print) ISSN 2786-4626 (online)

Continued Table 2
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Sources: developed by the authors on the basis (Data generated via the Google Trends software ,2023).

Besides, the Google Books Ngram Viewer (2023) analysed the trends in citations from 2010 to 2020 of
the main phrases highlighted in this study (Figure 7).
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Figure 7. Dynamics in the citation of keywords for the query «waste energy» in search engines (in

English) for2000-2019
Sources: developed by the authors on the basis (Google Books Ngram Viewer tool, 2023).

Figure 7 shows the number of selected phrase citations in books that are presented in Google. Thus,
this diagram fully reflects and confirms the above-mentioned Google Trends results: its is the term
«waste managementy that is the most popular for the last decade.

According to the requirements of the National Waste Management Strategy, 65% of all waste should
be recycled in Ukraine by 2030. For the EU countries, this indicator should be 90%. The first stage to
improve waste management is construction of waste processing facilities as well as landfill reclamation.
To speed up the recycling mechanisms, the population should be responsible for sorting garbage.
Moreover, service companies should ensure the containers are available for separate collection of solid
household waste in yards.

Due to the constant EU-oriented reforming of the Ukrainian legislation, the environmental norms are
increasing. The foreign experience use can improve the waste management efficiency. The most
successful in sorting and processing garbage is Sweden (99%). Via modern technologies, garbage is
processed into energy that powers public transport, heats and lights residential buildings and municipal
institutions. Poland has strict legal requirements and two tariffs for waste removal. The price policy
assumes that the price for sorted garbage is much lower than for non-sorted waste. There is also a system
of fines for refusing to sort waste. In Austria, with the help of biotechnology, plastic is broken down for
processing into new textiles and other products. All of these are good results and examples that Ukraine
can use in their way to effective waste management and energy recovering.

As you can see, the world is moving to more effective ways of managing household waste. The study
results confirm the undeniable relevance of the issue to protect public health and environment.

Conclusions. Today, the issue of finding new effective ways and technologies for waste processing is
extremely important. At the same time, one of the most urgent questions for Ukraine is the post-war energy
recovery via waste management optimisation. On the one hand, there is a need to use those approaches that
would be able to satisfy population demands. On the other hand, we should protect environment. Such
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technologies are emerging in developed countries. So, the foreign experience use in waste management can
increase the efficiency of corresponding mechanisms in Ukraine. To plan waste processing, two components
must be taken into account: it must be not only environmentally friendly but also economically beneficial to
the state. Environmental organizations confirm the lack of efficient household waste incineration. Besides,
there is another problem: a constant rise of unauthorized landfills with improper maintenance.

Since the waste management issue is relevant today, the authors investigated the terminological orientation
of scientific publications. In Scopus, they found interconnections between health risk, public health, landfill,
risk assessment, waste disposal, waste management. The VOSviewer software singled out several research
clusters within the interaction of «health» AND «landfills» as well as «healthy AND «waste incinerationy.
The study has shown a close relationship between the environmental component of landfill maintenance,
waste incineration and public health. Therefore, to increase the economic and ecological efficiency of waste
management, it is necessary to consider other technologies of their processing (in particular, the sorted waste
processing to produce secondary raw materials).
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Anam ScnikoBceki, mupexrop gpynnanii EUROWEEK, ITonbima

BniuB cnajiloBaHHSI CMITTSI Ta OTPMMAHHSI 3 HHOT'O eHeprii Ha 3/10POB’sl HACeJIeHHSI OKPeMHUX TEePUTOPIiii:
0i01ioMeTpHYHe Ta 3MiCTOBHE 1OCTiIZKEHHS

Ile nmexinxbka AECATKIB POKiB TOMYy B YKpaiHi Maiike HE BUKOPHCTOBYBajlacs IUIACTHKOBA yMakoBKa. IIpomykru
Xap4yBaHHA MPOJABANKCS B CKIITHUX IUDAIIKAX, 3aJIi3HUX OJIMIIaHKAX YH y MANepoBii 0OTOpTIN, AKi PO3KIATAINCT y
JTOBKLIITI 9 3/IaBAJIMCS A0 CHEHiadbHUX ITyHKTIB MPUHAOMY BTOPHHHOI CHpOBUHH. [IpOTe B OCTaHHI NECATHIIITTS CUTYAIlis
JIOKOPIHHO 3MiHMJIAcsA B YChOMY CBiTi. Maibke BCi MPOAYKTH MaroTh JCKiTbKa IMIApiB ITaKyBaHHsS, BUTOTOBJICHUX i3
CHUHTETUYHUX MOJIMEPHUX MaTepiaiiB, [0 IPU3BEIO JO PO3POCTAHHS IUION] CMITTE3BAIMI, & OTXKE, 1 /IO MOSBU HOBOT
npo0JieMH — IXHBOT'0 HAJIS)KHOTO 00CITyTrOBYBaHHSI. 3BaJIMIIA — 1€ AUISTHKY 3€MIIi, Ha SIKMX O€3KOHTPOJILHO 30epiratoTbest
no0yToBi, OyaiBenbHI Ta iHIII Bigxonu. J{i1s 3MeHIIeHHs: 00’ €My BiIXOJIB 3BaJIMIIIA YACTO MiANATIOTE. TaKui maxia €
HENPUITYCTUMHUM, OCKUJIbKHM 3BaJHINA € CEpPHO3HUM JUKEpEIoM 3a0pyIHEHHs IPYHTY, IOBITPSHOTO Ta BOJHOTO
cepenouia. CaMOBITBHO CTBOPEHI MYHKTH CKHUJIAaHHS B1JIXOJIB HE 00J1a/{HaH] BiIIOBIAHUM YHHOM, IPOJYKTH THUATTS 1
pO3Maay BiIXOMIB MOTPAIUIAIOTh y IPYHT 1 IPYHTOBI BOIH, SIKI € JDKEPEIOM BOJOMOCTAYAHHS JJIS BEJIUKOI KiTBKOCTI
HaceneHHs. TeMepaTypa HUTTS B ISIKAX BHUIAJKaX HACTUIBKHA BUCOKA, IO YaCTO NMPU3BOAMTH J0 3aiiMaHHS BiIXOMIB,
YHACTIIIOK YOTO B MOBITPS BUKUAAETHCS BEIMKA KiJbKICTh IIKIUIMBUX PEUOBHH. Y TIOTOYHIH CTATTi aBTOpAMU IIPOBEICHO
IOCTIKCHHST TEPMIHOJIOTIYHOI CIIPSIMOBAaHOCTI HAyKOBHX ITyOJiKamiii B KOHTEKCTI BHUSABICHHA BIUIMBY Ha 370POB’S
JOIEeH TIepeTBOPEHHS BiJIXO/IiB B €HEPTii0 MOPIBHIHO 3 BIUIMBOM BiJ (YHKIIOHYBaHHS CMITTe3BANAII. JlaHi, 10 MiCTAT
6i0morpadiuny iHdQopMaliiro mpo ¢GaxoBi MyOiKamii B peleH30BaHUX BUAAHHIX, OTPHMaHI 3 HAyKOMETpUIHOI 0azn
naHux Scopus. Pesynbratu mokaszany, IO €KCIEPTH JOCTIPKYIOTh BIUIMB CMITTE3BAJMII Ha 3[0POB’S HACEICHHS,
TOJIOBHUM YHMHOM 30CEPEIKYIOUNCh Ha TaKUX MOHATTSX, 5K «health (3mopoB’s)», «landfills (cmiTTe3Banuiue)», «waste
incineration (CHajlOBaHHS BIAXOAIB)». ABTOpaMH IpOaHai30BaHO NUHAMIKY piBHs (haxoBoi 3alliKaBJICHOCTI JaHOIO
TEMaTHKOIO Ta BU3HAYCHO, 1110 HABUIINI MOKa3HUK npunanae Ha 2022 pik, M0 NiATBEPKYE 3pOCTAHHS aKTyaJIbHOCTI
JIOCTIIKYBaHOI POOIeMHU.

Kurouosi ciioBa: 0i0ioMeTpUYHHN aHATI3; 3M0POB’sI; IPOMAJICHKE 3I0POB’S; CMITTE3BANIMIIEC; YTUI3AIlis BiIXOIB;
TIEPETBOPECHHS BIIXO/IiB Ha SHEPTii0; YIPABIIHHS BiIX0JaMK; MIChKi TBEpIi BIAXOIH; €JICKTPOHHI BiIXOIM; TPOMAJIChKE
3JI0pOB’sl HA KOHKPETHHX TEPUTOPISX.
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