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TOWARDS A CIRCULAR ECONOMY:
AN ANALYSIS OF KAZAKHSTANI CASE

A circular economy is an economic system in which resources are used, reused, and regenerated in
a closed loop, rather than the traditional linear model of extraction, use, and disposal. The topic is par-
ticularly urgent for emerging countries as it can help address many of the economic, environmental, and
social challenges these countries face. This article aims to analyze the current state of circular economy
development in Kazakhstan and its progress in implementing circularity principles over the years. The
research was conducted in two stages: (1) a statistical analysis based on secondary data, which identifies
patterns and trends in waste recycling; (2) a regression model for evaluating the impact of management
costs on the level of recycling and reuse of waste in Kazakhstan. The data was collected for the period
from 2015 to 2021. The results show that solid waste recycling has increased more than 11 times, while
the municipal waste generation rate per capita slightly decreased. The regression analysis demonstrates
that increasing management costs does not have the desired effect on the reuse and recycling of waste,
backing the previous research results about the importance of other factors like environmental con-
sciousness and state regulation. Despite the general positive changes, the progress of Kazakhstan in
implementing a circular economy is still in its early stages. The article can provide valuable insights to
policymakers and researchers in Kazakhstan on ways of assessing the waste management system and
promoting a circular economy in the country.

Key words: circular economy, waste management, regression analysis, environmental conscious-
ness.
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LIMpKyAsipAbI 3KOHOMMKA XKOAbIHAQ: Ka3akcTaH keiciHe Taapay

LIMpKyASIpAbl 3KOHOMMKA — BYA BHAIPYAIH, MalAaAaHYAbIH JKOHE KOAEre >KapaTyAblH ASCTYPAI
CbI3bIKTbIK, YATICiHE KaparaHAQ, PecypcTapAbl Xabblk LUMKAAE MalAaAaHaTbiH, KalTa nanAaAaHaTbiH
JK8HEe KaAMblHA KEATIPeTiH 3KOHOMMKAAbIK, Xyie. 3epTTey TakbipblObl 8cipece Aamylilbl eAAep YLLiH
©3€eKTi 6OAbIN TabblAaabl, ce6ebi OA 0Cbl eapepAeri Gipkarap KentereH 3KOHOMUKAAbIK, SKOAOTUSIAbIK,
JKOHE BAEYMETTIK MBCEAEAEpA| Lelyre KkemekTeceai. bya Makaraaa KasakcraHaarbl LIMPKYASPABIK,
3KOHOMMKAHbIH, AQMYbIHbIH Ka3ipri >KarAaribl >KoHE ©TKEH >KbIAAAPAAFbl LIUPKYASIPAbIK, KaFMAAAAPbIH
KOAAQHY HOTMXKEAEPi TaAAaHFaH. 3epTTey eki Ke3eHAe XXYPrisiaai: (1) KaAAbIKTApAbl KaiTa 6HAEYAIH
aFbIMAAFbl JKaFAalbl MeH TEeHAEHLMSAQPbIH aHbIKTAMTbiH eKiHWi peTTi AepekTepre Heri3peAreH
CTAaTUCTMKaAbIK, Taapay; (2) KasakcTaHaaFbl KaAAbIKTapAbl KalTa ©HAEY >KoHe KarTa namAasaHy
AeHreriHe 6ackapy LWbIFbIHAAPbIHBIH 9CepiH GaraAayAblH PerpeccusiAbiK, YArici. Maaimertep 2015
KbiApaH 2021 >KbIAFa AEMIHT Ke3eHAE >KMHAKTaAFaH. Taaaay HeTWMXKeAepi KepCeTKEHAEN, aTaAFaH
KE3EHAE KaTTbl TYPMbICTbIK, KAAAbIKTapAbl Kanta eHaey 11 ecepaeH acTam ecin, aA >kaH 6acbiHa
LWaKKAHAAFbl KOMMYHAAABIK, KAAABIKTApAbIH TY3iAy AeHreri aspan TemeHaereH. Perpeccusiabik,
Tanpay Gackapy WbIFbIHAAPbIHbIH YAFalObl KAAABIKTAPAbl KarTa MaaaAaHyFa >koHe Kalta eHaeyre
eAeyAi acep eTnenTiHiH KepceTeai, OYA SKOAOTUSAbIK, CaHA XKOHE MEMAEKETTIK peTTey CUsKThbl 6acka
(pakTOpAapPAbIH MAHBI3ABIAbIFbI TYPAAbl aAABIHFbI 3€PTTEYAEPAIH, HOTUXKEAEPIH pacTanAbl. XKaAnbl OH,
e3repicrepre KapamacTtaH, Ka3akCcTaHHbIH LLUPKYASPAbl SKOHOMMKAHbI >KY3€re acblpyAafbl iArepiAeyi oAl
Ae bacrankbl caTbicbiHAQ. Makaaa KasakcraHAarbl casicaTKepAep MeH 3epTTeyLliAepre KaAAbIKTapAbl
Gackapy >kyreciH 6arasay XXoHe eAAeri UMPKYASPAbI SKOHOMMKAHb! AQMbITY XKOAAAPbI TypPaAbl KYHAbI
TyciHikTep 6epe araabl.

TyiiH ce3aep: UMPKYASIPAbl 3KOHOMMKA, KAAAbIKTApAbl 6ackapy, perpeccusiAbiK —TasAay
3KOAOTUSIABIK, CaHa.
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Ha nyT1 K LMPKYASIDHOM SKOHOMMKE: aHaAM3 Ka3aXxCTAHCKOro Keica

LinpkyAgpHas 3KOHOMMKA — 3TO 3KOHOMMYEeCKas CUCTeMa, B KOTOPOWM pecypcCbl MOBTOPHO
MCMOAB3YIOTCS M PEreHepupyioTcs B 3aMKHYTOM LMKAE, B OTAMUMW OT TPAAMLMOHHOM AMHENHOM
MOAEAM U3BAEYEHMS, WMCMOAb30BaHUS M YTUAM3ALMU PECYpCoB. Tema MCCAEAOBaHWS OCOOGEHHO
aKTyaAbHa AAS Pa3BMBAIOLLMXCS CTPaAH, MOCKOAbKY OHa MOXKET MOMOYb PELLNTb MHOTMEe SKOHOMWYECKMe,
3KOAOTMYECKME 1 COLMAAbHbIE MPOBAEMbI, C KOTOPbIMU CTAAKMBAIOTCS 3TU CTpaHbl. CTaTbs NOCBSLLEHA
QHaAM3Y TeKYLLero COCTOSHMS PasBUTUS LIMPKYASPHOM 3KOHOMMKM B Ka3axcTaHe M ee nporpecca B
peaAm3aLiMm NPUHLMIOB 3aMKHYTOrO LIMKAQ 3a NpeAblAYLLME roabl. MiccaepOBaHWE MPOBOAMAOCH B ABA
aTana: (1) CTaTUCTMYECKMI aHAaAM3 HA OCHOBE BTOPMUHBIX AAHHBIX, BbISIBASIOLLMIA 3aKOHOMEPHOCTH U
TeHAEHUMM nepepaboTKM OTXOAOB; (2) perpeccroHHas MOAEAb AASl OLEEHKM BAMSIHMS YNPABAEHUECKUX
3aTpart Ha ypoBeHb nepepaboTKM U MOBTOPHOIO MCMOAb30BaHMs 0TX0A0B B KazaxcraHe. AaHHble 6biAn
cobpanbi 3a nepnoa ¢ 2015 1o 2021 roa. PeayabTatbl MOKasblBaloT, YTO nepepaboTka TBEPAbIX ObITOBbIX
OTXOAOB yBeAnumnaach 6oaee vem B 11 pas, npv OAHOBPEMEHHOM CHUXKEHUWM YpOBHS 06pasoBaHus
ObITOBbIX OTXOAOB Ha AYLLY HaCEAEHUs. PerpeccroHHbIi aHaAM3 MOKasblBaeT, UTO yBeAUUEeHMe 3aTpaTt
Ha YMpaBAEHME He OKa3blBaeT XXEAAeMOro BAMSHMS Ha MOBTOPHOE MCMOAb30BaHWe U rnepepaboTky
OTXOAOB, NMOATBEPXKAQS PE3YAbTATbl MPEABIAYLLMX MCCAEAOBAHMIA O BaXXHOCTU U APYruX hakTOpOB,
TaKMX KaK IKOAOTMUECKOE CO3HaHWEe M FOCyAApCTBEHHOE peryAvpoBaHue. Hecmotps Ha obume
MO3UTUBHbIE M3MeHeHMs, nporpecc KasaxcrtaHa BO BHEAPEHMU LIMPKYASIPHOM 3KOHOMMWKM BCe ele
HaXOAMTCS Ha HaYaAbHOM cTaamn. CTaTbs NPEACTaBASIET LEHHOCTb AAS TOAUTUKOB M MCCAEAOBATEAEN B
KasaxcraHe, 3aMHTepecoBaHHbIX B CNOCO6ax OLEHKM CUCTEMbl YNIPABAEHWS OTXOAAMU M MPOABUXKEHMS

3KOHOMUKN 3dMKHYTOIO UMKAQ B CTpaHe.

KAroueBble caoBa: LUMPKYAFdPHAa 3KOHOMMWKaA, YripaBA€HMe OTXOAaMM, pel’peCCVIOHHbIVI dHAAU3,

3KOAOIr'm4yecCckoe Co3HaHume.

Introduction

In the era of global challenges, the traditional
linear “take-make-waste” approach is giving way to
a new development strategy — a circular economy.
If a linear economy uses resources indefinitely to
produce products that will be discarded after use, a
circular economy, in contrast, follows the “reduce,
reuse and recycle” model, encouraging the reuse of
products and raw materials, and preventing the waste
release into the environment as much as possible
(Preston, 2012). Many scientists consider CE a
paradigm associated with sustainable development
(Geissdoerfer et al., 2017). Even though the CE
initially focused on the problems of waste recycling,
scientists began to consider rethinking the strategic
goals of production and consumption at multi-
levels (Kirchherr et al., 2017) and assessing the
effectiveness of progress in achieving circularity
through indicators.

Several developed countries have begun active
consolidated work onthe transitionto circularity: laws
are adopted, government programs are developed,
roadmaps are approved, and platforms are being
created at the international level. Implementing
a circular economy in emerging countries can
help to promote sustainable economic growth and

development, reduce poverty and inequality, and
conserve natural resources. However, the scientific
component of the circular economy concept in the
world and Kazakhstan remains largely unexplored.
Additionally, there is a lack of research dedicated to
evaluating the implementation of a circular economy
in Kazakhstan based on statistical data analysis.

This paper aims to analyze the current state of
circular economy development in Kazakhstan and
its progress in implementing circularity principles
over the years.

The paper is structured as follows: (1) literature
review, highlighting the main theoretical background
of the topic; (2) methodology and data section,
explaining the stages and methods of the study; (3)
results and discussion, indicating the main findings;
(4) and conclusion.

Literature review

The circular economy concept originated in the
1960s. Pierce and Boulding (1966) are believed to
be the first scientists to introduce this concept into
the scientific world. Since then, the concept of a
circular economy has only gained significance with
each passing decade. For example, the Brundtland
report (1987), which was published in 1987, dis-
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cussed the negative aspects of human consumer at-
titudes towards nature. Further, in 1990, scientists
Pearce and Turner (1990) published their work,
where the term “circular economy” was first in-
troduced. In this work, they described the relation-
ship between the economy and the environment, in
which the traditional economic paradigm based on
the profit-cost principle is inefficient, and that this
paradigm should be changed to a new one that takes
into account reasonable consumption and the idea of
intergenerational utility.

The concept of a circular economy is current-
ly at the peak of its popularity, as global problems
are only getting worse from year to year (due to

climate change, pollution, atmospheric emissions,
population increase, etc.) (EU Commission,
2021). That is why many countries are imple-
menting the principles of the circular economy in
government strategies, major international proj-
ects, legislation, and other significant documents
that are aimed at the efficient use of resources
with minimal environmental damage. It is worth
noting that one of the key elements of the intro-
duction of a circular economy is the strengthening
of waste recycling.

According to Ellen MacArthur (2013), the cir-
cular economy includes the following principles
(Figure 1):

1) Elimination of waste and pollution

2) Use of products and materials in a cyclical manner

3) Regeneration, i.e. renewability of nature and its resources

Figure 1 — Principles of the CE
Note: Compiled by the authors based on the source of the EMAF 2013.

It is also worth noting the study of M.
Azizuddin, A. Shamsuzzoha and S. Piy, in their
work they defined the circular economy as “a
method of managing cyclicality, efficiency and
optimization of resources that advocates the use of
waste as a resource to create value” (Azizuddin et
al., 2021).

EU Parliament (2015) in their report “Circular
economy: definition, importance and benefits”,
described the concept of circular economy as a
model of production and consumption, which uses
sharing, leasing, reusing, repairing, refurbishing, and
recycling. Due to this, the life cycle of products and
materials can be extended as long as possible. The
main goal of the concept is to reduce the amount of
waste to a minimum. Thus, the “circular” economy is
one of the best alternatives to the “linear” economy,
which works only on the principle of “take-make-
waste” (EMAF, 2013).

As A.F. Constant, O. Nottmeyer and K.F.
Zimmerman (Constant et al., 2013) discussed, the
transition to a circular economy opens up prospects
for eradicating poverty. Also, the circular economy
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model is one of the most environmentally friendly
and acceptable for sustainable development
(Andersen, 2007).

However, as Potting et al. (2017) mentioned
in their work, there are significant difficulties in
determining the performance indicators of a circular
economy. With the advent of the CE concept,
scientists often face difficulties in measuring the
performance of CE indicators (Calzolari et al.,
2022). To solve this problem, the OECD, in their
Inventory of Circular Economy report, gave 474
indicators by which it is possible to measure the
performance of the circular economy.

For instance, in France, annual assessments are
made of indicators such as internal consumption
of materials, resource productivity, the amount
of waste sent to landfill, the use of recycled raw
materials, etc. (Ministry of the environment, energy
and marine affairs of France, 2017). Also, the
European Commission (2018) published a report
entitled “Measuring progress towards circular
economy in the European Union — Key indicators”,
which identified 10 key indicators. As a result, they
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were able to evaluate the effectiveness of actions to
move towards a circular economy (EC, 2018).

Eva Mihalikova et.al (2022) showed a positive
relationship between environmental protection costs
and waste recycling. Banacu et al. (2019) put the
same statement in their work. The authors have
identified the relationship between various economic
indicators and environmental taxes on household
waste recycling, finding that the indicators have a
direct and significant impact on household waste
recycling.

In the Republic of Kazakhstan, several works
have been written on the topic of waste management,
among which it is worth mentioning V. Inglezakis
et.al (2017), who in their work investigated waste
management in the cities of Astana and Almaty. It
is also worth noting the work of N. E. Dabyltayeva,
G. Rakhymzhan (2019), who, in their work entitled
“Waste disposal in Kazakhstan as a strategic
direction of implementation of the “green” economy
development program”, argued that -effective
waste management is an important process for
transition to sustainable development. For instance,
the works of such authors as D.E. Ausharipova,
L.B. Kulumbetova (2020), and also A. Tleppaev
together with S. Zeinolla (2021) were devoted to the
circular economy concept. In their work, academics
substantiated the importance of the transition to a
circular economy.

The literature review indicates that the study
of the circular economy in Kazakhstan is still in its
early stages, and there is a lack of empirical research
examining the relationships between different
factors in the context of this topic.

Legal framework

The legal framework on waste management
in Kazakhstan is complex and has undergone
significant changes in recent years. While there
are several laws and regulations that address waste
management in the country, there are still some
gaps and challenges that need to be addressed.
Here is an analysis of the legal framework on waste
management in Kazakhstan:

Environmental Code: The Environmental
Code of Kazakhstan is the primary legislation that
regulates waste management in the country. It
establishes the framework for waste management
practices, including the collection, transport,
storage, treatment, and disposal of waste. The Code
also requires waste generators to minimize waste
generation and promote waste reuse and recycling.
However, there are some gaps in the Code, such

as the lack of clear guidelines on hazardous waste
management and the lack of a specific regulatory
agency for waste management.

Waste Management Law: The Waste
Management Law of Kazakhstan was adopted in
2021 and provides additional guidance on waste
management practices. It defines the responsibilities
of waste generators, transporters, and disposal
operators, as well as the regulatory requirements
for waste management facilities. However, some
experts have criticized the law for being too general
and not providing enough specifics on waste
management practices.

In addition to the Environmental Code and the
Waste Management Law, there are several other
regulations that address waste management in
Kazakhstan. These include regulations such as:

- The Law of the Republic of Kazakhstan “On
Environmental Protection” (1997). This law is the
main legal act regulating environmental protection
in Kazakhstan. It establishes the basic rules for en-
vironmental protection, as well as the rights and ob-
ligations of legal entities and individuals in this area.

- The Law of the Republic of Kazakhstan “On
Radiation Safety and Protection of the Population
from Ionizing Radiation” (1998). This law regulates
radiation safety in Kazakhstan and establishes rules
for the protection of the population from ionizing
radiation, as well as for the handling of radioactive
waste.

- Government Decree of the Republic of Ka-
zakhstan “On Waste Recycling” (2015). This regu-
lation establishes procedures for waste recycling
and defines requirements for waste processing or-
ganizations.

- The Water Code of the Republic of Kazakhstan
(2003). This Code regulates the use and protection
of water resources, including measures to prevent
water pollution.

- Government Decree of the Republic of Ka-
zakhstan “On Approval of the Rules for Hazard-
ous Waste Management” (2015) — This decree sets
out requirements for the management of hazardous
waste in Kazakhstan, including the storage, trans-
portation, and disposal of such waste.

However, there are still some gaps in the
regulations, such as the lack of a clear mechanism
for enforcing waste management regulations and
the need for more specific guidelines on waste
segregation and disposal. One of the main challenges
facing the legal framework on waste management
in Kazakhstan is the lack of effective enforcement
mechanisms. While there are penalties for violating
waste management regulations, enforcement is
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often weak due to the lack of resources and technical
capacity of regulatory agencies.

It should be noted that Kazakhstan’s
environmental laws and regulations have been
developed to align with international standards and
best practices. Nevertheless, the implementation
and enforcement of these laws remains a challenge.
Some of the key issues include a lack of sufficient
funding for environmental protection and waste
management programs, a shortage of skilled
personnel, and inadequate infrastructure for waste
management. Additionally, there is a need for greater
public awareness and education on environmental
issues in order to promote a culture of environmental
responsibility and sustainability.

Methodology and Data

The study was carried out in 2 stages:

Stage 1: statistical analysis of the current
situation in the development of indicators of the
circular economy in Kazakhstan as a whole and by
regions since 2015.

Stage 2: hypothesis testing based on data
regression analysis.

Table 1 — Dependent and independent regression variables

Hypothesis: the volume of current costs for
waste management has a statistically significant and
positive effect on the level of recycling and reuse of
waste in Kazakhstan.

All data for both statistical and regression
analysis were collected from the official website
of the Bureau of National Statistics of the Agency
for Strategic Planning and Reforms of the Republic
of Kazakhstan. The data are annual, and based on
the availability of data for analysis, the period from
2015 to 2021 was chosen.

The dependent variable was the level of
recycling and reuse of waste in Kazakhstan,
both in absolute terms (thousand tons per year),
and the share of recycling and reuse of waste
in the total volume of waste generation (in
percent).

Waste is understood as the totality of all types
of waste:

- solid household waste;

- municipal waste;

- industrial waste;

- hazardous waste.

The indicators presented in Table 1 were selected
as independent variables.

Notation Variable
yl dependent variable, the share of reuse and recycling of the waste in the total volume of waste generation, %
y2 dependent variable, the volume of reuse and recycling of waste, thousand tons
x1 the volume of current costs for waste management, min tenge
x2 investments in waste management, mln tenge
x3 generation of all types of waste, thousand tons
x4 the intensity of waste generation per capita, kg
x5 population, million people
X6 GDP at constant 2005 prices, million tenge

Note: Compiled by the authors

To avoid endogeneity, the dependent variables
in the model are taken with a lag of 1 year in order
to eliminate the effects of possible simultaneity.
Including explanatory variables in the model
measured over the same time period as waste
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recycling and reuse may introduce endogeneity into
the model, as waste reuse and recycling is not a fast
process. And the inclusion of regressors with a lag
avoids this problem.

Table 2 presents descriptive statistics.
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Table 2 — Descriptive statistics

Variable Obs Mean Std. dev. Min Max
yl 6 29,492 12,835 8,325 48,09
y2 6 271023,1 131231,2 29961,9 419587,8
x1 6 55328,73 8902,841 42104,86 66280,73
x2 6 9528,763 2826,001 6209,542 14130,75
x3 6 1003211 133830,1 872496,5 1242505
x4 6 55370,86 8318,429 48305,04 70827,03
x5 6 18,153 0,452 17,543 18,756
X6 6 13826266,07 755723,6 12919190,1 14794066,7
Note: Compiled by the authors

Results and Discussion

Analysis of current trends and patterns

According to the results of statistical analysis,
the following data was revealed for the period
between 2015-2021 years. (Figure 2)

According to the definition of the Ministry of
Ecology, Geology and Natural Resources of the
Republic of Kazakhstan, municipal solid waste
includes municipal waste in solid form. As can
be seen in Figure 2, the total volume of generated

6 000,00
5000,00
4 000,00
3 000,00
2 000,00

1 000.00

2015 2016 2017

MSW in the Republic of Kazakhstan has a positive
trend. For example, if in 2015 the total volume of
MSW generated on the territory of the Republic
was 5 467.3 thousand tons, then at the end of 2021
this figure dropped to 4 214.1 thousand tons. The
situation is the same MW — if in 2015 the total
volume of generated MW reached 3 235.5 thousand
tons, then on the next year this mark dropped to 2
813.6. However, starting from 2017, the total volume
of generated MW kept above 3 415.0 thousand tons,
and in 2021 it reached 4 006.5 thousand tons.

bbby

2018 2019 2020 2021

B Municipal solid waste (MSW) MSW generation
EMunicipal solid waste (MSW) Recycling, reusing of MSW
H Municipal waste (MW) MW generation

i Municipal waste (MW) Recyeling. reusing of MW

Figure 2 — Generation of municipal solid waste, municipal waste and the level of their processing
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan
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As for the recycling, reusing of MSW, statistical
data shows that compared with 2015, in 2021 the
share of MSW processing increased from 1.8% to
21.1%. The share of recycling and reusing of MW

2020
2019
2018
2017
2016

2015

0, 150.0

(=]

50.0 100.0

also has a positive trend — this figure in 2021 reached
13.6%. There is also a decrease in the intensity of
MSW and MW formation per capita for 6 years (per

kg.):

200.0 250.0 300.0 350.0

m Intensity of municipal waste (MW) generation per capita

® Intensity of municipal solid waste (MSW) generation per capita

Figure 3 — Waste generation intensity for the period between 2015-2020
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan

Figure 3 shows that the intensity of
municipal solid waste generation tends to
decrease every year, which is a positive
indicator. As for municipal waste, if in 2015
the intensity of municipal waste generation
was 184 kg per capita, then in 2020 this mark

1200 000.0
1 000 000,0
800 000.0
600 000.0

400 000,0

shows 183 kg per capita, which shows a more
or less stable result.

Statistical data on industrial waste is available
since 2015. As a rule, industrial waste is divided into
hazardous and non-hazardous waste. The results of
the statistical analysis showed the following results:

—

200 000,0

2

0

2015 2016 2017

—~_

2018 2019 2020 2021

e Greneration of non-hazardous waste (NHW) === Including recycling and reuse (NHW)

s Generation of hazardous waste (HW)

Including recycling and reuse (HW)

Figure 4 — Industrial waste and its processing
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan
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According to Figure 4, the generation of
non-hazardous waste decreased by 31.5% in
2021 compared to 2015. However, if in 2015 the
recycling and reusing of non-hazardous waste
reached 227 114.4 thousand tons, then in 2021 this
mark fell to 23 506.3 thousand tons. As for the
generation of hazardous waste, compared to 2015,

40,00
35.00
30,00
25,00
20.00
15.00
10.00

5.00

0,00

2012 2013 2014

2015

in 2021 the volume of HW generation decreased
from 251 565.7 thousand tons to 42 090.0 thousand
tons.

As for the share of processing and disposal
of industrial waste in relation to the level of their
generation, the results of the analysis can be seen in
the diagram:

2016 2017 2018 2019 2020

Figure 5 — The share of processing and disposal of industrial waste to their generation (%)
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan

Asitcanbeseenin Figure 5, the results of the analysis
between 2012-2020 showed that there is a positive
upward trend in the share of processing and disposal
of industrial waste to their generation. For example, the
share of processing and disposal of industrial waste to
their formation in 2020 reached 36.06%.
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According to the latest report of the Bureau
of National Statistics, the number of enterprises
and organizations for the collection and removal
of municipal waste in the territory of the
Republic of Kazakhstan shows the following
figures:
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Figure 6 — Number of enterprises and organizations for the collection and removal of municipal waste
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan
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As Figure 6 shows, the largest number of
enterprises for the collection and removal of
municipal waste is located in the Almaty region and
Almaty city. The smallest number of enterprises
was in Shymkent city. Most of them are private
enterprises.

The more detailed breakdown is presented in
Annex 2. It shows that the East Kazakhstan region
(14,109 tons) is the leader in sorting food waste,
followed by the Kyzylorda region (10,068 tons). In
terms of sorting waste cardboard and paper waste,
the top three include the Karaganda region (57,582
tons), the Almaty region (27,571 tons), and the
East Kazakhstan regions (16,379 tons). Karaganda
region is the leader in sorting cullet, plastic waste,
polyethylene  and  polyethylene-terephthalate
packaging, as well as in non-ferrous and ferrous
scrap. But the situation with the sorting of electronic
and electrical equipment is much worse than other
types of waste, because it is sorted only in 2 regions
of the Republic of Kazakhstan — Mangystau region
(32 tons), and North Kazakhstan region (12 tons).

East-Kazakhstan region —wem
North-Kazakhstan region

Pavlodar region
Mangystau region

Kostanay region

Karaganda region
West-Kazakhstan region
Atyrau region

Almaty region

Tires are mostly sorted in the East Kazakhstan region
(1566 tons). Sorting of trees and leaves is mostly
in the Almaty region (25,325 tons). Clothing and
textiles are sorted more often in the East Kazakhstan
region (3,285 tons) and the Almaty region (2,137
tons). Well, in terms of sorting other waste, Astana
is firmly in the lead with a mark of 292,551 tons for
the year 2021.

According to the Bureau of National Statistics
of the Republic of Kazakhstan, the total volume
of disposed and buried waste in the Republic of
Kazakhstan for 2021 amounted to 134,498 tons. The
volume of waste sent to the construction activities of
the landfill is 95,958 tons, the volume of waste sent
for incineration (burning) with energy recovery is
6,470 tons, and the volume of waste sent for other
types of disposal is 32,970 tons. Also, the presence
of waste located in places of temporary storage
of waste (sites, warehouses, storage facilities)
amounted to 27,267 tons. Detailed information for
the regions of the Republic of Kazakhstan can be
seen in the following Figure 7:

Alktobe region
Akmola region

0 10000 20000

30000

40000 50000 60000 70000 80000 90000

The volume of waste sent for other types of disposal

The volume of waste sent for incineration (burning) with energy recovery

The volume of waste directed to the construction activities of the landfill

Figure 7 — Total volume of disposed waste
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan

According to Figure 7, the largest volume of
disposed waste falls on the Almaty region, in 2021
the volume of waste directed to the construction
activities of the landfill amounted to 84,442 tons.
Next on this point is Kostanay region, with a volume
0f6,100 tons. The third place is occupied by Pavlodar
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region, which showed a result of 2,990 tons. As
for the volume of waste sent for incineration with
energy recovery, there are data for only two regions
throughout the Republic of Kazakhstan — East
Kazakhstan region (3,457 tons) and Pavlodar region
(3,008 tons). The largest volume of waste directed



A. Zhidebekkyzy et al.

to other types of disposal falls on the Almaty and
Mangystau regions. The presence of waste located
at temporary waste storage sites (sites, warchouses,
storage facilities) accounts for the most in the East
Kazakhstan region with a result of 20,457 tons.
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== Share of current costs (%) 77,6 66,9

In 2021, the volume of environmental protection
costs amounted to 416 955 575 000 tenge. This
indicator is 8.6% more compared to 2020, and 0.8%
less than was allocated in 2019. The dynamics of
costs can be seen in the following Figure 8:

420,4 A17

2018 2019 2020 2021
302,2 420,4 384 417
63,2 52,7 54,8 589

s Share of current costs (%)

Figure 8 — Dynamics of environmental protection costs
Note: Compiled by the authors based on the source of the Bureau of National Statistics
in the Republic of Kazakhstan

Based on Figure §, there is a positive trend
since 2016, and the highest peak in environmental
spending in 2019. Then in 2020 there is a slight
decrease, and in 2021 the costs amounted to
approximately 417 billion tenge, which is 8%
more than last year. However, the share of current
spending on environmental protection has been
decreasing from year to year. In 2021, there is an
increase in the share from 54.8% to 58.9%.

According to the reports of the Bureau of
National Statistics of the Republic of Kazakhstan,
approximately 90% of the costs of environmental
protection fell on the industry. Namely: mining
and quarrying (129.3 billion tenge), followed by
the supply of electricity, gas, steam, hot water
and air conditioning (121.9 billion tenge), also
manufacturing industry (107.8 billion tenge), and
for the water supply along with the collection,
treatment and disposal of waste was spent only
17 billion tenge. It is worth noting that less than 1
billion tenge was spent on education, information
and communications altogether — only 700 million
tenge. Also, according to the report of the Bureau of
National Statistics of the Republic of Kazakhstan,

the main source of financing for environmental
protection costs is the own funds of enterprises:
317.7 billion tenge for 2021. In the previous year,
the amount of financing was 281.5 billion tenge. It is
also worth noting that funding from the republican
budget for 2021 amounted to 6.7 billion tenge (in
2020 — 4.6 billion tenge), and about 16.2 billion
tenge was financed from local budgets (in 2020 —
12.6 billion tenge). billion tenge).

Summing up, the analysis of statistical data for
the Republic of Kazakhstan showed that municipal
solid waste tends to decrease from year to year.
There is also a positive result on their processing
and recycling. As for municipal waste, its volume
is growing. Therefore, it is worth paying attention
to its generation and processing. Also, private
organizations for waste processing prevail in the
Republic of Kazakhstan, which is a common
situation among many countries. Over the past three
years, more than 1 trillion tenge have been allocated
for environmental protection in the country.
However, environmental issues still remain an acute
and urgent problem for most regions in the Republic
of Kazakhstan.
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Regression analysis

Before building the regression model, a
multicollinearity test was performed between the
explanatory variables to avoid specification errors.
The results of the correlation matrix are presented
in Table 3.

As can be seen in Table 3, variables x5
(population) and x6 (GDP) are closely related to

Table 3 — Correlation matrix of independent variables

the main variable of interest x1 — the volume of
current costs for waste management. Therefore,
these two variables were excluded from the model.
There is also a very close relationship between the
variables x3 (generation of all types of waste) and
x4 (intensity of waste generation per capita). In
this regard, in the further stages of the study, the
variables x3 and x4 will not be considered within
the same model.

x1 x2 x4 x5 X6

x1 1

x2 0,157 1

x3 0,067 0,532

x4 -0,072 0,462 0,988 1

x5 0,794 -0,197 -0,507 -0,625 1

x6 0,903 -0,203 -0,315 -0,445 0,937 1
Note: Compiled by the authors

During the model evaluation, two specifications
were selected. One of them among the independent
variables contains the generation ofall types of waste,
and the other — the intensity of waste generation per
capita. The dependent variable in both specifications
is the volume of reuse and recycling of the waste in
thousands of tons, that is, not in percentage terms,
but in absolute terms. When using the share of reuse
and recycling of the waste in total waste generation,

neither the general equation of the model nor the
coefficients of the variables showed statistical
significance.

Both model specifications are shown in Table 4
(Equations I and II). For each of them, the Fisher
test confirms the quality and statistical significance
of the general equation of the model. Regression
analysis was carried out using the STATA statistical
software package.

Table 4 — Results of the regression analysis, dependent variable — y2 (volume of reuse and recycling of waste)

. Equation
Independent variable
1 11
x1 — the volume of current costs for waste -5,982 -3,959
management (3,668) (4,211)
x2 — investments in waste management -37,32 -35,114
g (18,31) (19,876)
. 1,047
x3 — generation of all types of waste (0.383)
. . . . 16,075
x4 — the intensity of waste generation per capita (6,685)
Constant 97969,32 125151,8
(343008,5) (376879,5)
Number of observations 6 6
R? 0,88 0,85
. F(3,2)=6,9 F(3,2)=6,5
Fisher test [0,042] [0,04]
Note — in parentheses are the standard errors of the regression coefficient. Compiled by the authors
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With a sufficiently high coefficient of deter-
mination and statistical significance of the general
equation of the model, the coefficients of all vari-
ables did not show statistical significance even at
the 10% level. Consequently, the hypothesis that the
volume of current costs of waste management has
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60000
50000
40000
30000
20000

10000

2015 2016
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2018

a statistically significant and positive effect on the
level of recycling and reuse of waste in Kazakhstan
is refuted.

The volume of current waste management costs
is not sufficiently correlated with the volume of re-
use and recycling of the waste in Kazakhstan.

2019 2020 2021

Figure 9 — The volume of current costs for waste management in Kazakhstan, million tenge

Annually, the volume of costs for waste man-
agement averages 30% of the total environmental
costs and tends to grow (Figure 9), amounting to
more than 75 billion tenge in 2021. The result of
the regression analysis shows that simply increas-
ing funding does not have the desired effect on
the level of reuse and recycling of waste, since the
waste generation volume grows even faster. Here it
can be assumed that for the positive impact of fund-
ing allocated to waste management, first of all, it is
necessary to reduce the generation of all types of
waste by raising environmental consciousness and
awareness of the population, both private and legal
persons. A high correlation between waste genera-
tion and environmental awareness of the population
was concluded in a previous study by the authors
based on a questionnaire survey of the population
(Zhidebekkyzy et al., 2022).

It is also worth noting the work of W. Huang
et.al., (2014), who argued that despite the fact that
financial investments have their own significance
for sorting and reducing household waste, they
alone cannot give a result. It should be targeted at
relevant stakeholders in the context of broader con-
siderations to create a common food waste recycling
environment in China.

A. Constantinescu et al. in their work explored
the relationship between eco-investment and e-
waste. Thus, developed countries such as Sweden,
Germany, France and the UK have a higher rate of
collection and recycling of e-waste, while less de-
veloped countries have a very low rate of e-waste re-
cycling (such as Romania and Cyprus). The authors
also argue that increased environmental investment
will boost the collection and recycling of e-waste.

Conclusion

Developing a circular economy in Kazakhstan
can have many benefits for the country’s economy
and environment. Measuring progress towards cir-
cularity is extremely important and should be sup-
ported at the government’s level.

This study attempted to analyze the current state
of the development of the circular economy in Ka-
zakhstan based on the data from 2015 to 2021. The
results show that there has been progress in reducing
the volume of municipal solid waste and increasing
its processing and recycling rate. Despite the allo-
cation of significant funding for environmental pro-
tection in recent years, the regression analysis did
not confirm its substantial effect on the reuse and
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recycling of waste. It highlights the need for con-
tinued efforts to address environmental challenges
and ensure an effective waste management system
in the country.

The legal framework on waste management in
Kazakhstan is relatively comprehensive, but there
are still some gaps and challenges that need to be
addressed. Improving enforcement mechanisms,
providing more specific guidance on waste man-
agement practices, and establishing a specific reg-
ulatory agency for waste management could help
strengthen the legal framework and improve waste
management practices in the territory of the Repub-
lic of Kazakhstan.

Overall, this study provides valuable insights
into the state of circular economy development in

Kazakhstan and the factors that influence the level
of waste recycling and reuse in the country. These
findings can be used to inform future policy and de-
cision-making, and to support the continued growth
and development of a sustainable and circular econ-
omy in Kazakhstan. The lack of data for some indi-
cators of circularity and the absence of statistics for
past years can be indicated as research limitations.
Further research can be dedicated to the statistical
analysis and comparison of panel data for different
regions in the country.

Funding: This research was funded by the
Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan (Grant
No. AP09259851).
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Annex 1 — Total volume of sorted waste by regions of the Republic of Kazakhstan
Diagram interpretations (per tonn):

-
food waste

cardboard and paper waste

glass

waste plastic, polyethylene and polyethylene
terephthalate packaging

electronic and electrical equipment

L]
scrap of non-ferrous and ferrous metals

tires

L}
tree, leaves

clothing, textiles

n
other waste

Republic of Kazakhstan

35 949

83 809

158 174

118
T 21284
\_1 906
5 - 20335
502
Akmola region Almaty region
2137
m “l
127 1205
1120 18 877

10 783
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Atyrau region West Kazakhstan region
32
2780

1200

13

Zhambyl region Karaganda region

10 305

386
64 176

543
54 887

Kostanay region Kyzylorda region
g ~ 305

Mangystau region Pavlodar region

2980

8923
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North Kazakhstan region East Kazakhstan region

3285
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5199

Astana city Almaty city
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Annex 2 — Total volume of sorted waste by type of waste
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food waste cardboard and paper waste
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clothing, textiles other waste
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