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Abstract

The study aims to assess the current state of the environment, urban pollution
levels, and demographic indicators. This comprehensive assessment is crucial for
understanding the multifaceted impact of urbanization and industrial activities on public
health and environmental sustainability. During the study, a detailed trend analysis of
emissions of liquid, gaseous, and solid pollutants was carried out, spanning several years
to identify patterns and fluctuations in pollution levels. The study meticulously quantified
the types and volumes of pollutants emitted, providing a clear picture of the
environmental burden faced by urban areas. The economic aspects of environmental
protection costs and their impact on reducing pollutant emissions were considered.
Additionally, demographic indicators were examined: the number of births, mortality,
and the number of children with special educational development needs, in order to
identify the relationship between the level of pollution and public health. The results
show that despite increased investment in environmental protection, emissions levels
remain high, and negative impacts on public health continue. The main sources of
pollution have been identified: industrial enterprises and transport. Recommendations are
proposed to improve the environmental situation, including strengthening emissions
controls, improving waste management infrastructure, and promoting green technologies.
The implementation of these recommendations can help improve the air quality and
health of Almaty residents, the sustainable economic development of the city, as well as
improve the quality of life of the population.

Keywords: urbanization, sustainable development, air quality, urban management,
public health
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Kananblk opTaga ayaHblH JIACTAHYBIH TOMEHAETYAiH IKOHOMHKAJIBIK
JKOHE JIEHCAYJIBIK acleKTIepi

Omup A.l, Muxaiinosa J.1.%*, llapaaxuc J1.°

Y Typan Yuusepcumemi, Anmamol, Kazaxcman
2 K. Cazadues amvinoazvl Xanvikapanvix busnec Ynusepcumemi, Anmamul, Kazaxcman
8 JTumoeckuii Yuusepcumem Hayx 300posuvs, Kaynac, Jlumsa.

Tyiiin

3epTTey KOopIlaraH OpTaHbIH Ka3ipri *KaFJaiblH, KATaHbIH JIACTaHY JICHTCHiH )KOHE
nemMorpausIbIK  KepceTKimTepal Oaramayra OarbITTanraH. byn kemeHai Oaranay
ypOaHM3anus MEH OHEPKACINTIK KBI3METTIH KOFAMJBIK JICHCAYJIBIK TMEH KOJOTHSIIBIK
TYPaKTBIIBIKKA KOIl KbIPJIbI 9CEpiH TYCIHY YIIIH ©T€ MaHbI3Zbl. 3epTTey OapbIChIHIA
CYHBIK, Ta3 TOPi3/IeC JKOHE KATTHI JIACTAYIIBI 3aTTap/IbIH IIbIFAPbIHIBIIAPBIHBIH ETKeH-
TEKEWIl TpEeHa Taujgaybl >KYPri3iiii, JactaHy JeHTeHiHIH 3aHAbUIBIKTaphl MEH
ayBITKYJIapblH aHBIKTAy YLIiH OipHemne xbU1 OoWbiHA Kyprizinmi. Kopmaran opraHsl
KOpFay ILIBIFBIHAAPBIHBIH 3KOHOMHUKAJIBIK AaCHEKTUIEpl >KOHE OJlapJblH JacTayllbl
3aTTapblH IIBIFAPBIHIBUIAPBIH a3aiiTyra ocepi KapacTelpbulael. COHBIMEH Karap,
JacTaHy JIeHredl MeH XalIbIKThIH JCHCAYJIbIFbl apachIHJAFbl OalIaHbICTBI aHBIKTAY
MaKCcaThIH/1a JeMOTpa(UsIIBIK KOPCETKIIITEP 3epTTEN/I1: TYbUIFaHIap, OIIM-XKITIM KOHE
epekuie OuTiM Oepyai KakeT eTeTiH Oananap caHbl. HoTwkenep KopliaraH OpTaHbI
KOpFayFa WHBECTHIIMSHBIH YJIFAIObIHA KapaMacTaH, IIBIFApbIHIBUIAP JACHIeHl KOFaphl
Oo0JbIN Kajla OepeTiHIH KOHE XaJBIKThIH JACHCAYJIbIFbIHA Kepl ocep eTeTiHIH KepceTel.
Herisri nacray ke3znepl aHBIKTAJAbl: OHEPKICINTIK KOCIMOPBIHAAP MEH KOJIiK.
OKOJNOTUSJIBIK JKaFlaiabl KakcapTy, OHBIH I1MIIHAE IIbIFapbIHIBIAPABl OaKbLIay bl
KYIICHTY, KaJAbIKTapasl Oackapy WHQPAKYPBUIBIMBIH KaKCapTy JKOHE KachUl
TEXHOJIOTUsUIAP/Ibl LIrepieTy OoibIHIIA YChIHBICTAp YChIHBIIAABL. OChl YCHIHBIMAAP B
Ky3ere acelpy AJIMaThl TYPFBIHIAPBIHBIH ayachIHBIH carackl MEH JI€HCAYJbIFbIH
KaKCapTyFa, KaJaHbIH TYPAKTbl 5KOHOMUKAJIBIK JaMybIHA, COHAANW-aK XaJbIKTBIH ©Mip
CYPY CallachlH )KaKCcapTyFa BIKITAJl €T alaJibl.

KinTrik ce3nepi: ypbanm3zanus, TypakTel JaMy, aya camachl, KaJaHbl 0ackapy,
JICHCAYJIBIK CaKTay

Qainar Journal of Social Science,
Volume 3, Issue 1, 2024



JKOHOMHMYECKHE U 310pOBbecleperawiue acneKTbl CHUKEHUsI
YPOBHSI 3arpsi3HeHHs BO31yXa B FOPOACKHUX YCJIOBHAX

Omup A.l, Muxaiinosa J.1.%*, llapaaxuc J1.°

L Vuusepcumem Typan, Anmamul, Kazaxcman
2 Vuusepcumem Meoicoynapoonozo Busneca umenu K. Cazaduesa, Anmamui,
Kaszaxcman
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AHHOTANUA

Ilenbro uccienoBaHus SBIAETCS OLICHKA TEKYILIErO COCTOSIHUS OKpY’Karolen
Cpedpl, YpPOBHS 3arpsi3HEHHsI TOPOJOB W JeMOorpapuuecKkux TOKaszarened. Ira
KOMIUIEKCHAsl OLICHKAa MMEET pEIlaollee 3HA4YCHUE NI ITOHMMaHWs MHOTOTPaHHOIO
BO3CHUCTBUS ypOAHU3AIMH U IPOMBIIIJICHHOH IS TETHOCTH Ha 3/I0pPOBhE HACEIICHUS
9KOJIOTUYECKYI0 YCTOHUMBOCTb. B Xone uccienoBaHust ObLI IPOBEAEH JETalIbHBIN
aHaJIM3 TEHJEHIUN BBIOPOCOB JKUIKUX, ra3000pa3HBIX U TBEPIBIX 3arps3HSAIOLINX
BELIECTB, OXBATBIBAIOIIMKM HECKOJBKO JI€T, JUIsl BBISIBICHHS 3aKOHOMEPHOCTEH U
Kose0aHui ypoBHEH 3arps3HeHUsI. bbun paccMOTpEHbl 5KOHOMUYECKHUE ACIIEKThI 3aTpaT
Ha OXpaHy OKpYyXXalolled cpeabl W MX BIUSHUE HA YMEHbIIEHHE BBIOPOCOB
3arpsI3HAIOMUX BElEecTB. JOMOJHUTENbHO OBUIM PAcCMOTpPEHBI JeMorpaduueckue
MOKa3aTeau: YHUCIO pOXKACHUH, CMEPTHOCTh M KOJMYECTBO JeTed ¢ 0coObIMHU
o0Opa3oBaTeNbHBIMU TOTPEOHOCTSIMM B Pa3BUTHUH, C LIEJBIO BBIABIECHUS B3aUMOCBSI3U
MEXIy YPOBHEM 3arpsi3HEHMS U 3J0pPOBbEM HaceleHUs. Pe3ysbTarhl IOKa3bIBaIOT, UToO,
HECMOTpSl Ha POCT MHBECTULMH B OXpaHy OKpYXarollel Cpelpl, YPOBHH BHIOPOCOB
OCTAIOTCS BBICOKMMH, @ HETaTUBHOE BIIMSHHUE Ha 3J10POBbE HACEICHUSA COXPAHSACTCS.
BrIsABIIEHBI OCHOBHBIE HCTOYHMKHM 3arpsi3HEHHMN: IPOMBILIICHHBIE TNPEAUPUATHS U
TpaHcnopT. IIpennoxkeHsl peKOMEHIANUU 110 YIYYUICHUIO JKOJOTMYECKON CUTYyaluH,
BKJIOYasl YCWJIEHME KOHTpOJIS 3a BBIOpOCAaMH, YIydllleHue HHQPacTpyKTypbl is
YIPABJICHUS OTXOJaMHU U INPOABUKEHUE 3E€JICHBIX TEXHOJIOrMM. Peanmsanus NaHHBIX
pPEKOMEHIalluii MOKET CIIOCOOCTBOBATh YIJIYUIIEHUIO KayecTBa BO3JyXa M 3/10POBbS
XKUTENeH AJMaTsl, yCTOWYMBOMY SKOHOMMYECKOMY Ppa3BUTHIO TIOpOJa, a TaKke
MTOBBIIICHUIO KAY€CTBA JKU3HU HACEIICHMUS.

KuroueBble cioBa: ypOaHuzanus, yCTOWYMBOE pa3BUTHE, KadeCTBO BO3/AyXa,
yIpaBJIeHUE TOpOJaMu, 3J0POBbE HACENECHUS

Qainar Journal of Social Science,
Volume 3, Issue 1, 2024

23



24

Introduction

Air pollution in urban areas is one of the most pressing environmental problems of
our time, with significant health and economic impacts. As a result of intensive urban
growth and industrialization, harmful substances such as nitrogen oxides, sulfur oxides,
particulate matter, and carbon dioxide are released into the atmosphere. The primary
sources of these pollutants include vehicles and heating systems, which emit significant
amounts of contaminants every day, degrading air quality in cities [1].

Research shows that air pollution negatively impacts the productivity of urban
residents, leading to a decrease in overall economic efficiency [2]. In addition,
deteriorating air quality increases the incidence of illness among the urban population,
causing various respiratory, cardiovascular, and cancer diseases [3]. In Europe, according
to the European Environment Agency, every year, hundreds of thousands of people die
prematurely due to air pollution, hospitalizations are rising, drug costs are rising, and
millions of working days are being lost [4]. Economic growth and urbanization are
contributing to increased air pollution, which poses complex challenges to environmental
management and control. Studies conducted in various countries, including China, show
that the fight against air pollution often conflicts with the objectives of economic growth,
which requires the search for compromise solutions and the development of differentiated
policies that take into account the characteristics of the industrial structure and the level
of economic development of different cities [5].

One of the critical areas aimed at improving the environmental situation is the
introduction of innovative environmental technologies. The introduction of renewable
energy sources, increased energy efficiency, the development of sustainable transport,
and the transition to a circular economy play an important role in reducing pollution and
improving the quality of life of urban residents [6]. Eco-technologies help mitigate the
negative impacts of urbanization and industrialization on the environment by improving
the quality of air, water, and soil in urban areas [7].

Essential for reducing air pollution is implementing emission reduction measures,
such as the closure of thermal power plants and the elimination of coal boilers, which can
significantly reduce emissions of air pollutants and greenhouse gases in cities [8]. City
governments play a crucial role in developing and implementing public policies to
regulate emissions, enforce fuel standards, and control exhaust emissions [9].

The concept of sustainable development, adopted by the world community, focuses
on protecting and restoring ecosystems, sustainable management of natural resources,
and introducing environmentally friendly technologies. In the context of urban
management, sustainable development implies the harmonization of human activities
with natural systems, which allows for meeting the current generation's needs without
harming future generations [10].

Thus, effective control of air pollution in urban areas requires an integrated
approach, including developing innovative technologies, implementing measures to
reduce emissions, and active participation of state and municipal authorities in
environmental policy. This will not only improve air quality and public health but also
promote sustainable economic development in cities.
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Literature review

Air pollution in cities has significant economic consequences. Many researchers
have found that air pollution negatively affects the productivity of city residents [11, 12,
13]. In urban areas, the primary sources of air pollution are transport and heating, which
emit exhaust gases: nitrogen oxides, sulfur oxides, particulate matter, carbon dioxide, and
others [14, 15].

In addition, there are a number of studies that have studied the impact of economic
growth on air pollution in cities [16, 17]. Air pollution negatively affects human health,
causing various types of diseases, such as respiratory and cardiovascular diseases, as well
as cancer [18, 19]. In Europe, air pollution is causing hundreds of thousands of people to
die prematurely each year, increasing hospital admissions, requiring more medication,
and losing millions of working days. Many developing countries, such as China, are
already taking steps to address this problem. China's emissions reduction policies are
largely similar to those of the European Union. In many developing countries, the fight
against air pollution conflicts with economic growth, creating serious obstacles to further
development.

There are several researchers who are actively studying and analyzing the
correlations between air pollution and economic growth in their countries. In particular,
Chinese scientists propose a differentiated approach to policy development that considers
the characteristics of the industrial structure and the level of economic development of
different cities. They also put forward a number of policy and management proposals for
discussion [20, 21]. Current environmental crises require innovative solutions to be
financed and invested in order to improve the world's situation. Environmental investing
is supportive and should contribute to environmental sustainability. This may include
renewable energies, energy efficiency, sustainable transport, a circular economy, and
green eco-technologies.

To protect, restore, and preserve the environment, the concept of sustainable
development was adopted, where one of the Sustainable Development Goals for the
period until 2030 is dedicated to “protecting, restoring and promoting the sustainable use
of terrestrial ecosystems, sustainable forest management, combating desertification, and
stopping and reversing reverse land degradation and halt biodiversity loss” (UN,
Department of Economic and Social Affairs, Sustainable Development). The concept of
sustainable ecology is a complex and evolving field that emphasizes harmonizing human
activities with natural systems [22]. This involves meeting human needs without
compromising the health of ecosystems and addressing environmental problems such as
pollution, overpopulation, and resource depletion. Technology-based solutions are also
considered crucial for achieving a sustainable environment [23,24].

The integration of eco-technologies in urban areas plays a critical role in improving
environmental sustainability and resilience [25, 26, 27]. These technologies aim to
mitigate the negative environmental and human health impacts caused by rapid
urbanization and industrialization [28]. By focusing on areas such as water supply and
sanitation, air pollution control, waste management, and sustainable mobility, eco-tech
contributes to creating green, sustainable, and resilient cities. Strategies include using
innovative green technologies to regenerate the urban environment, such as improving

Qainar Journal of Social Science,
Volume 3, Issue 1, 2024

25



air, water, and soil quality. The urban management concept incorporates these eco-
technologies to address climate risks and improve the environmental sustainability of
cities, emphasizing the importance of technological advances in restoring natural
ecosystems in urbanized areas [29].

One solution to air pollution is to reduce gas pollution in cities by reducing urban
green spaces and promoting sustainable technologies [30, 31]. Implementing structural
emission reduction measures, such as the closure of thermal power plants and the
elimination of coal boilers, can significantly reduce both air pollutant emissions and
greenhouse gas emissions in cities [32,33]. City governments play a vital role in
developing public policies to regulate emissions, enforce fuel standards, and control
exhaust emissions to control air pollution effectively [34].

This article aims to analyze pollutants and demographic indicators in the city of
Almaty.

Methodology

This article's methodology is based on a literature review and analysis of secondary
panel data. This work included a literature review based on sources from the sources Web
of Science, Research Gate, and Google Scholar on the impact of investments in the
environment and public health. Figure 1 below shows the general methodology of the
study.

Integrating different
types of research

I I

Literature . Data
. Trend analysis . N
Review visualization

Trend graphs

|

1. Environmental Cost
Analysis
2. Analysis of the
number of sources of
pollutant emissions
3. Analysis of pollutant
emissions and disposal

Figure 1. Research Methodology

Note: compiled by the authors
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Foreign sources of gas pollution in cities and measures to apply ESG principles in
companies were studied. When selecting literature, the key expressions ‘“health
economics in urban,” “regional disparities,” “urban ecosystem,” “health outcomes,”
“health policy in urban,” and “ecology in cities” were used. In total, more than 4,000
sources were received. Sources in English and Russian were selected, and the final
sample included 23 sources. Next, we used aggregated government data obtained from
the database of the Bureau of National Statistics of Kazakhstan.

Data was analyzed and interpreted to determine trends in positive and negative
changes in the atmosphere in urban settlements, using the city of Almaty as an example.
Trend analysis is an essential tool in statistics and data analysis that can reveal long-term
trends and changes in data over time. In the context of the data presented, trend analysis
helped determine how pollutant emissions, recycling, environmental costs, and
demographics changed from 2012 to 2022.

Results

Research and study of emissions of solid, liquid, and gaseous pollutants, as well as
volumes of recycled pollutants, are essential for solving the problem of environmental
pollution in the city of Almaty. These indicators help assess the current state of the
environment, as well as track progress in environmental protection. Analysis of data on
pollutant emissions in the city of Almaty for the period from 2012 to 2022 is presented
in Figure 2.
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Figure 2. Pollutant emissions and disposal

Note: compiled by the authors based on source [35]
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Based on the dynamics of the graph, it is clear that the most significant amount of
pollution in Almaty's environment comes from emissions of liquid and gaseous
pollutants. There has been an increase since 2012, with the exception of 2020, then the
graph goes down, but it is not pronounced. Emissions of liquid and gaseous pollutants
enter the environment from various sources, which can be divided into two categories.
The first category is stationary sources - industrial enterprises that burn fossil fuels (coal,
oil, gas), for example, to produce energy or heat. Also, because of garbage processing,
when burned, the substances it produces have a detrimental effect on the urban ecology.

The second category is pollution from transport, and not only from cars. Overall,
the graph shows a downward trend since 2012, with the exception of 2021. The
environmental problems of the poor-quality city of Almaty lie in many vehicles, which
increases yearly. With the increase in cars, the emissions of exhaust gases from gasoline,
diesel, and other internal combustion engines increase. In addition to this primary source,
the graph shows a less significant source - emissions of solid pollutants. Emissions of
solid pollutants include metallurgical emissions: dust, ash, and metal oxides; emissions
from construction: cement dust, asbestos, chemical emissions of soot and catalysts.

The level of recycling is significantly lower than the level of emissions of both solid
and gaseous substances. The share of recycling ranges from 2.4 to 9.7 thousand tons per
year for liquid and gaseous substances, which negatively impacts the environment. It is
essential to understand that environmental pollution can lead to the problem of not only
smog and acid rain but also have a negative impact on the health of urban residents.
Further, Chart 3 presents data on environmental protection costs (thousands of tenge).
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Figure 3. The volume of current costs for environmental protection, thousand tenge

Note: compiled by the authors based on source [35]
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The graph shows a steady increase in environmental protection costs for the
period from 2012 to 2022, increasing from 2,765,772 thousand tenge in 2012 to
7,326,231 thousand tenge in 2022. This trend indicates increasing government attention
to the problem of environmental pollution. However, in this period, there have been years
of decreasing costs. In 2015, expenses decreased by 270,928 thousand tenge compared
to the previous year, and in 2016, they decreased by another 611,917 thousand tenge. The
decrease in costs in these years can be explained by the economic situation, which caused
the transition of the tenge to a free-floating regime. This economic context could have a
negative impact on the budgeting of environmental programs. Next, graph 4 shows the
dynamics of sources of pollutant emissions.
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Figure 4. Number of sources of pollutant emissions
Note: compiled by the authors based on source [35]

The graph shows a decrease in the number of sources of pollutant emissions from
2012 to 2022, decreasing from 14,698 thousand in 2012 to 7,561 thousand in 2022. This
general trend demonstrates positive dynamics in reducing environmental pollution.
However, the period under review also saw years with an increase in the number of
emission sources. In 2015, the number of sources increased by 1,341 thousand compared
to 2014, and in 2016, this increase was 1,942 thousand compared to 2014. These
fluctuations may be due to various factors, including changes in industrial activity and
economic conditions.

Based on the provided graphs, one can notice an inverse relationship between the
graph trends - an increase in investment in the environment leads to a decrease in the
number of sources of pollutant emissions. This indicates increased government attention
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to issues of urban environmental protection and increased efforts to solve environmental
problems. But despite this, every year, more and more children with disabilities are born
in Kazakhstan, and the birth rate is much lower than the death rate (Table 1).

Table 1. Dynamics of demographic indicators and the number of children with
developmental disabilities

Year Number of live Number of Number of children with
births, in person | deaths in person developmental disabilities in

person

2012 26838 11230 8543

2013 27311 10819 6634

2014 29672 11049 7640

2015 31159 10579 8933

2016 31704 10794 10876

2017 31423 10935 12155

2018 33259 11678 13870

2019 34308 12240 13287

2020 35526 14440 9246

2021 37922 18220 13842

2022 36110 12221 15828

Note: compiled by the authors based on source [35]

Table 1 shows that the demographic situation in Kazakhstan is complex and
ambiguous. There is an increasing trend in the number of live births, with the exception
of a slight decrease in 2017 and 2022. The maximum number of births was recorded in
2021, reaching 37,922, which may be due to the COVID-19 pandemic, as many couples
were quarantined in 2020. This temporary increase in the number of births indicates the
influence of social and economic factors on demographic indicators.

The death toll also shows an overall upward trend, with the highest number of
deaths in 2021 at 18,220, also due to complications from the COVID-19 pandemic. In
2022, the number of fatalities decreased to 12,221, which may indicate an improvement
in the medical situation and living conditions of the population after the peak of the
pandemic. These data highlight the importance of considering health and social factors
when analyzing demographics.

The number of children with developmental disabilities also shows an increasing
trend, with the exception of 2020, when a decrease was recorded to 9,246 cases. In 2022,
this figure peaked at 15,828 cases. Many studies are proving the connection between
environmental pollution and the birth of children with developmental disabilities.
Emissions of greenhouse gases, heavy metals, nitrogen oxides, and other substances lead
to congenital disabilities, low birth weight, congenital lung diseases, developmental
delays, and other health problems in children. This highlights the need for strict
environmental management to improve the health of future generations.
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Conclusion

An analysis of pollutant emissions in Almaty from 2012 to 2022 provides essential
information about the state of the city's environment and the effectiveness of current
environmental protection measures. The following key conclusions can be drawn from
the trend analysis:

Liquid and gaseous pollutants are the primary pollutants affecting Almaty's
environment. These emissions have shown an overall increase since 2012, with the
exception of 2020, likely due to decreased industrial activity during the COVID-19
pandemic. Despite a slight decline since 2020, emissions levels remain significantly high,
requiring enhanced reduction efforts. The primary sources of these pollutants are
industrial enterprises and vehicles, which are increasing yearly.

Solid pollutants, although less common than liquid and gaseous pollutants, still
pose a significant environmental threat. These include industrial emissions such as dust,
ash, metal oxides, and construction pollutants. The trend shows fluctuations, but the
overall contribution of solid emissions to pollution remains significant.

Recycling levels of pollutants are significantly lower compared to emission levels.
This highlights the need for improved waste management and recycling infrastructure to
mitigate the negative impacts of pollution on the environment and public health.

Environmental costs have been steadily increasing, but periods of declining costs
in 2015 and 2016, driven by economic difficulties, highlight the wvulnerability of
ecological program financing to economic fluctuations.

The reduction in the number of sources of pollutant emissions indicates positive
dynamics in reducing sources of environmental pollution. However, temporary increases
in the number of sources, as in 2015 and 2016, suggest that industrial and economic
activity may temporarily reverse these gains. Continued efforts are needed to reduce
emission sources further.

Demographic trends and health impacts have shown mixed results, with an overall
increase in births and mortality rates. The COVID-19 pandemic has impacted these
indicators. The number of children with developmental disabilities is also increasing, and
there is evidence of a link between environmental pollution and the development of these
disabilities. This highlights the need for strict environmental control to protect public
health, especially children.

To solve the identified problems, the following recommendations are offered:

a) Strengthen emission control measures;

b) Improve recycling and waste management;

¢) Ensure stable financing for environmental protection;

d) Promote green technologies;

e) Improve public health.

Implementing these recommendations will help Almaty significantly improve its
environment's quality and provide its residents with a healthier future.

The Almaty Center for Environmental Problems and the Department of Natural
Resources and Environmental Regulation of the city of Almaty can use the results of the
analysis of pollutant emissions to develop and implement programs aimed at improving
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the city's environmental situation. The Ministry of Health can use these results to create
and implement programs to monitor public health and reduce the negative impact of
pollutants on health.

Although the study covers the period from 2012 to 2022, additional data over a
more extended period could help identify long-term trends and more clearly understand
the impact of various policies and actions on air pollution levels. Also, a comparative
analysis with other major cities in Kazakhstan or international metropolises with similar
environmental problems could provide context for assessing the successes and
shortcomings of current environmental protection measures in Almaty. Future
researchers should pay attention to exploring the gaps.
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