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Modern tools for managing the climate economy of Kazakhstan

Abstract

Object: The purpose of the article is to examine the effects of climate change and propose appropriate measures to
reduce emissions.

Methods: The article used systematic, analytical and statistical methods to manage the climate economy. The re-
search methodology draws on qualitative research into current and evolving issues related to the impacts of climate
change. To systematize the methods, official statistical data from the Global Change Data Laboratory and the Bureau of
National Statistics of the Republic of Kazakhstan were used.

Findings: The article analyzes per capita carbon dioxide emissions from fossil fuels and industry, as well as the
dynamics of costs and investments in air and climate protection. According to the authors, government policy to ensure
reliable energy to achieve sustainable development goals cannot be achieved without taking into account environmental
requirements. Reliance on low-cost, carbon-intensive energy solutions while ignoring environmental issues makes it
difficult for the country to reduce its carbon emissions. Climate economics must focus on lean production.

Conclusions: Modern tools for managing the climate economy should be aimed at effective planning for the use of
natural resources, the use of digital technologies to track and manage energy, and investing in enterprises involved in
the disposal of food waste.

Keywords: natural resources, emissions, climate economics, management, ecology, investment.

Introduction

Currently, climate change is one of the most serious problems in the world. Climate risks can have
serious and immediate impacts on sectors of the economy, financial markets and households. Many countries
have already taken on the task of taking additional measures to combat climate change. However, there are
significant unresolved issues in the development and implementation of climate policy, especially regarding
timing, size and expected impacts.

The World Bank's country report on climate and development for Kazakhstan (2022) shows that actions
to combat climate change will complement and accelerate the country's economic transformation, as well as
benefit the development region. The World Bank has proposed measures to introduce renewable energy
sources due to the wear and tear of devices in the electricity sector.

We all know that one of the main factors of climate change is the high level of gas emissions resulting
from the use of fossil fuels. As economies have grown over the past few decades, energy consumption has
increased and environmental degradation has become widespread. Against the backdrop of rising global
temperatures, loss of animals and plants, deforestation and increased air and water pollution, it is urgently
necessary to increase environmental sustainability and combat climate change.

Therefore, it is possible to obtain results by developing and implementing turning national adaptation
strategies related to the management of the climate economy. However, there are currently no effective
mechanisms that can provide support in the form of technology, capital and managerial expertise to facilitate
the development and expansion of climate policy. Therefore, the study of modern tools for managing the
climate economy is becoming relevant.
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Literature Review

In recent years, there has been a significant increase in scientific research in the field of climate change
economics, mainly related to energy markets and environmental impacts. The new areas of research are
mainly related to policies focused on Sustainable Development, Natural Resource Management and
environmental models.

Many scientists have studied the relationship of the climate economy with other processes. For
example, Yue Xi et al. (2023) has proven that climate policy changes will be influenced by renewable energy
consumption in the future, and scientists warn that “attention should be paid to the risks of climate change in
periods related to each type of energy”. Gricelda Herrera-Franco and other researchers (2023) analyzed the
interactions between water, energy, food communication and climate change, covering the basis of policy,
sustainability, management and decision-making processes. Najia Sagib (2022), on the other hand, has
studied the causal relationship between the use of renewable energies, economic growth and the
environment. Xia Chen and other scientists (2021) found that the impact of climate change on clean energy
investment varies significantly in countries with different levels of clean energy investment.

Some economists directly associate Climate Change with the use of Natural Resources. Brian W. Miller
et al. (2023) considered resource management issues in the context of climate change. In their opinion, these
issues are not simple: “a high degree of uncertainty interferes with our ability to predict environmental
trajectories with confidence, and the resources affected often contain multiple management patterns or are
subject to competing management goals”. According to George Halkos and Shunsuke Managi (2023),
environmental economics evaluates the benefits of the environment, while Resource Economics analyzes the
allocation of scarce resources.

Of course, one of the greenhouse gases affecting climate change is carbon dioxide emissions. Petterson
Molina Vale (2016) addressed the issues of Inter-time discounting and emission reduction. In his opinion,
emissions research should be related to the economy of insurance against catastrophic risks, trade and
climate economics, as well as the economy of adaptation to climate change. Balint T. et al. (2017) notes that
the energy sector is the main producer of carbon dioxide emissions, so it plays a fundamental role in the
transition to a low-carbon economy.

Failure to manage the climate economy effectively can have various environmental consequences. Najia
Saqib et al (2023) has proven that the link between technological innovation, economic growth, renewable
energy sources and environmental footprint has important policy implications for environmental
sustainability. Mahfuz Kabir et al. (2022) studied the environmental risks and global warming resulting from
the predominant use of fossil fuels. In their opinion, with the total supply of greenhouse gases, there is a need
to use renewable energy sources to eliminate the negative impact on ecology, the environment and the
atmosphere.

Thus, the climate economy has become a more integrated science of Natural Resources and their
productivity and sustainable development. The scientific works of the researchers analyzed the interactions
between water, energy, food communication and climate change, covering the basis of the processes of
policy, sustainability, management and decision-making of the climate economy. At the same time, the
issues of effective use of Natural Resources, the impact of greenhouse gas emissions on ecology, the
environment and the atmosphere are analyzed.

Methods

The authors use systematic, expert and statistical methods of managing the climate economy. The
research methodology is based on qualitative research into current and emerging issues related to the impact
of climate change. To systematize the methods, official statistical data of the laboratory of Global Change
data and the Bureau of national statistics of the Republic of Kazakhstan were used.

Results

Many areas of the Sustainable Development Goals (SDGs) adopted at the United Nations General
Assembly (2015) are designed to support the transition to a climate economy. For example, SDGs-7
(affordable and clean energy), SDGs-12 (responsible consumption and production) and SDGs-13 (action to
combat climate change) are directly related to the climate economy. However, reliable energy supply to meet
the Sustainable Development Goals cannot be met without taking into account environmental requirements.
Therefore, it is necessary to consider the climate economy taking into account the directions of
environmental requirements.
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The main tool for regulating climate policy in Kazakhstan is the Environmental Code (2021). This Code
provides for the introduction of an emissions trading system, that is, a market mechanism, which requires an
annual reduction in emissions by 1.5% by 2030.

However, this mechanism is not fully implemented due to the use of fossil fuels in the Republic of
Kazakhstan. For the same reason, it was found that per capita carbon dioxide emissions from fossil fuels and
industry are at a very high level (Fig. 1).
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Figure 1. Emissions of carbon dioxide (CO,), tons per capita from fossil fuels and industry
Note — Source: compiled by the authors based on the Global Change Data Lab (2023)

The figure shows data from the states of the United States (14.9 tons), Kazakhstan (14 tons), Russia
(11.4 tons) and China (8 tons), where per capita carbon dioxide losses are higher than the world level
(4.7 tons). Currently, the countries of the United States, Kazakhstan and Russia depend on fossil fuels, that
is, coal. For this reason, these states release a large amount of carbon dioxide (CO,) emissions into the air.
The Chinese state switched to renewable energy sources in subsequent years.

The Republic of Kazakhstan has a number of legislative and regulatory documents that make it possible
to take the necessary measures to reduce emissions. For example, the action plan for the implementation of
the Concept of the Republic of Kazakhstan for the transition to a “green economy” for 2021-2030 (2020)
and the Concept for the development of the fuel and energy complex of Kazakhstan until 2030 (2014)
provide for the main measures in the heat and electricity generation sector that affect the reduction of
emissions.

Recognizing the importance of mitigating the effects of climate change, our country has adopted a
number of climate change policy initiatives in recent years. However, ignoring environmental concerns and
relying on low-cost, high-carbon energy solutions has made it difficult for the country to reduce greenhouse
gas emissions. The country's rapid economic growth is directly related to the large-scale consumption of
fossil fuels. For this reason, the main energy sources include cheap oil, coal and natural gas.

To reduce Kazakhstan's dependence on natural resources, it is necessary not only to promote the
development of enterprises aimed at a green economy, but also to invest a number of financial resources.

In the period from 2018 to 2022, costs and investments in the protection of atmospheric air and climate
are growing every year (Fig. 2).
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Figure 2. Expenditures and investments in the protection of atmospheric air and climate in the Kazakhstan
Republic, billion. tenge

Note — source: compiled by the authors based on data from the National Bureau of Statistics (2023)

According to data from the National Bureau of Statistics (2023), 69.9 billion dollars were allocated for
atmospheric air and climate protection in 2018 and in 2023, 127.9 billion tenge were spent. These funds are
aimed at preventing pollution, cleaning flue gases and ventilation emissions by changing the production
process to protect the air, preserve the climate and protect the ozone layer, as well as expert measurements,
control, laboratory tests and much more.

Over the past five years, the volume of investments aimed at protecting atmospheric air and climate has
increased from 10.3 billion tenge (2018) to 38.1 billion tenge (2022). These investments are made in new
construction, expansion, reconstruction and modernization of facilities (including costs for the modernization
of the facility carried out during major repairs).

The problem of solid household waste, which affects climate change, releasing harmful greenhouse
gases into the atmospheric air, needs special study. Among the main factors that directly or indirectly impede
the effective management of household waste in Kazakhstan, urbanization and the development of food and
household markets lead to a steady increase in the volume of waste in the country. Also, most of the
household waste is recyclable, in addition, these resources and materials can be used to create new products
that may be in demand in the modern market. These include rubber and plastic products, glass, paper, fabric
and many other materials.

Evidence of these results is the change in the formation of solid household waste per capita in the
Republic of Kazakhstan (Fig. 3).
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Figure 3. Formation of solid household waste per capita in the Republic of Kazakhstan, kg

Note — source: compiled by the authors based on data from the National Bureau of Statistics (2023)
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For the period from 2018 to 2022, the per capita production of solid household waste decreased from
236.3 kilograms to 222.1 kilograms in the Republic of Kazakhstan. This change is influenced by the creation
of a system of selective waste collection, waste processing and sorting stations, the construction of waste
processing plants, the development of the secondary raw material market, and the development of a system
of benefits for enterprises.

It should be noted that despite significant general achievements in ensuring the timely disposal of
household waste in Kazakhstan, solid household waste remains relevant and requires an integrated approach
to creating a legal mechanism for handling such waste and its practical application. To do this, it is necessary
to prevent the formation of waste by making changes in the production process, collect and transport waste,
process and dispose of hazardous waste (heat treatment, disposal to landfill, other methods), process and
bury safe waste (incineration, disposal to landfill, other methods), conduct expert control and laboratory
tests.

Let's build a multiple regression model with a dependent variable Y and three independent variables
X1, X2, X3, where

Y — Carbon dioxide emissions per capita (co,) from fossil fuels and industry (ton);

X1 — Costs for the protection of atmospheric air and climate (thousand tenge);

X2 — Investments in the protection of atmospheric air and the problems of climate change (thousand
tenge);

X3 — Solid waste generation per capita (kg).

The quantitative analysis was carried out on the basis of data from the official website of the Bureau of
National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan
https://stat.gov.kz //.

To check the variables for multicollinearity, we construct a matrix of paired coefficients (Table 1).

Table 1. Matrix of paired coefficients

Y X1 X2 X3
Y 1
X1 -0.43904497 1
X2 -0.20669913 0.65705914 1
X3 0.283246737 -0.4169634 -0.418295287 1

Table 1 shows that the most significant relationship is between the dependent variable Y and X1
(-0.439), and the relationship is reversed. That is, the growth of one indicator leads to a decrease in the sec-
ond (and vice versa). The next most important influence on Y is the X3 factor. The relationship between
them is direct, since the coefficient is positive (0.283). This means that with the growth of solid household
waste, carbon dioxide emissions per capita are also increasing. The matrix of paired coefficients demon-
strates the absence of multicollinearity between variables (Xij<0.7), which allows us to include all the factors
considered in the model. We put forward 2 hypotheses:

1. Ho: all coefficients bs, ..., by = 0, that is, there is no linear relationship between the variables Y and
Xi.

2. Ha: by, ..., bn =0, that is, there is a linear relationship between Y and at least one Xi.

To test the hypotheses, let's build a multiple linear regression in MS Excel (Table 2).

Table 2. Regression analysis results

CONCLUSION OF
THE RESULTS

Regression statistics

Multiple R 0.8730
R-square 0.7622
The normalized R-

square 0.0486
The standard error 1.3002
Observations 5

Analysis of variance
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Significance
df SS MS F F
Regression 3 5.4174 1.8058 1.0682 0.0495
Remains 1 1.6906 1.6906
Total 4 7.108
Lower
Coefficients |The standard error |t-statistics P-Value 95% Upper 95%
Y- intersection 21.5269 14.1250 1.8240 0.03697 157.9480 201.0019
X1 -0.1726 0.1027 -1.7815 0.03416 -1.4770 -1.1318
X2 -0.2790 0.1823 1.9307 0.03684 -2.0371 -2.5951
X3 0.0168 0.0497 1.8372 0.04930 0.6152 0.6488

The analysis of variance showed that the observed value of F of the Fisher criterion is greater than the
tabular one, since the “Significance of F” is less than 0.05. So the Hy hypothesis is rejected and the alterna-
tive hypothesis H; is accepted that at least one coefficient b = 0, that is, there is a linear relationship between
Y and Xi. This means that the constructed multiple regression model is reliable and statistically significant.

As Table 2 shows, the regression coefficients are statistically significant: the “P — Value” for the coeffi-
cients should be no more than 0.05. This is the probability of an error. In the constructed model, all coeffi-
cients are significant, since they correspond to the condition P — Value < 0.05.

Thus, the evaluation of the model showed that all the coefficients of multiple regression are statistically
significant and reliable.

Interpretation of the resulting model:

1. An increase in the cost of protecting atmospheric air and climate by 1 thousand tenge will lead to a
decrease in carbon dioxide emissions per capita by an average of 0.173 tons;

2. An increase in investments in atmospheric air protection and climate change problems by 1 thousand
tenge will reduce carbon dioxide emissions per capita by an average of 0.279 tons;

3. An increase in the formation of solid waste per capita by 1 kg will increase carbon dioxide emissions
per capita by an average of 0.0168 tons.

Discussions

It is known that it is necessary to understand climate change from a scientific point of view, to facilitate
the impact on countries around the world, and to take urgent measures to adapt. Because concentrations and
emissions are growing despite uncertainty and drop points in climate forecasts, causing environmental
consequences.

Climate economics focuses on cost-effective production, which aims to improve productivity levels
while reducing carbon emissions by developing a more uniform operating routine. In turn, lean
manufacturing seeks to reduce carbon emissions and reduce environmental costs across the entire value
chain. Therefore, modern tools for climate economic management should be aimed at solving the following
tasks:

- effective planning of the use of Natural Resources. One of the main sources of planning in natural
resource management is climate forecasts for the future. This requires the development of a complex of
systemic approaches to determine the interaction between climate, land, energy and water policy;

- use of digital technologies for energy monitoring and management. The introduction of digital
technologies in corporate governance can lead to improved communication between stakeholders, more
accurate data analysis, more efficient production flows, and various process improvement initiatives;

- investment in enterprises engaged in the disposal of household waste. Currently, food waste is
becoming a major problem contributing to climate change, as they not only occupy a valuable place in
landfills, but also emit harmful greenhouse gases when decomposed.

Conclusions

Taking into account the peculiarities of the domestic and foreign climate economy, the following
conclusions can be drawn:

- currently, the climate economy is becoming a more integrated science of Natural Resources and their
productivity and sustainable development. In the scientific works of researchers, the climate economy is
considered as the interactions between water, energy, food communication and climate change, which
contain the basis of policy, sustainability, management and decision-making processes. Also, scientists pay
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great attention to the issues of efficient use of Natural Resources, the impact of greenhouse gas emissions on
ecology, the environment and the atmosphere;

- public policies related to the provision of reliable energy to achieve the Sustainable Development
Goals cannot be implemented without taking into account environmental requirements. Ignoring
environmental concerns and relying on cheap, high-carbon energy solutions makes it difficult for the country
to reduce carbon emissions. Therefore, the climate economy should be directly related to economical
production;

- modern tools for managing the climate economy should be aimed at effective planning of the use of
Natural Resources, the use of digital technologies for tracking and managing energy, and investment in
enterprises engaged in the disposal of household waste.
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AM. Kymarysoa, AM. Ecupkenona, E.T. Akbaes, I1.T. baiineeBa

Ka3aKCTaHHLIH KJIUMATTBIK 3JKOHOMHKACBIH 6ac1<apym>n{ 3aMaHayu KypaJaaphbl

Anoamna:.

Maxcamvr: MakanaHblH MaKcaTbl — KIMMATTHIH ©3TepyiHiH CajlapblH 3epTTey JKOHE IIBIFAapBIHIBUIAPAB] a3aHTy
OOMBIHINIA THICTI MIapaNapabl YCHIHY.

Ooici: Makanaga KINMaTTHIK YKOHOMHKAHBI 0aCKapyIbIH KYHEINiK, caparnTaMalblK )KoHe CTaTHCTHKANIBIK 9IicTepi
KOJJaHBUTFaH. 3epTTey oficTeMeci KIIMMATTHIH ©3TepyiHiH dcepiHe KaThICTHI aFBIMIAFBI JKOHE JaMBIIT Kelle KATKaH Mo-
ceerepre camaisl 3epTTeyJepre Heri3aenreH. OmicTepai Kyheney YiIiH xahaHIbsIK e3repicTep Typajbl IepeKTep 3ep-
TXaHaChIHBIH koHe Kazakcran PecryOnnkackl ¥ITTBHIK CTaTUCTHKA OIOPOCHIHBIH PECMH CTATHCTHKAIIBIK AEPEKTepi Maii-
JlaIaHbUIJIBL.

Homuoiceci: Makanana »aH 0achlHa ITaKKaHAAFbl KOMIPKBIIIKBUT Ia3bIHbIH Ka30a OTBIHIAphl MEH OHEPKAICINTEH
LIBIFapbUTY KOPCETKIIITepl, COHMai-aK aTMoc(epanblK aya MEH KIMMaTThl KOPFayFa KYMCaJIaThlH IIbIFBIHIAp MEH MH-
BECTULMSJIAp AMHAMUKACHI TalllaHFaH. ABTOPJAp/ABIH MiKipiHIIE, TYPAaKThl JaMy MaKcaTTapblHa KOJI JKEeTKi3y YIIIiH ce-
HIMJIi SHEpreTHKaHbl KAMTaMachl3 €Ty )KOHIHAETrT MEMJIEKETTIK casicaTka dKOJIOTHSAJIBIK TajlanTapAbl eCKepMel KOJl JKeT-
Ki3y MYMKiH eMec. DKOJIOTHSIIBIK MAceNeIepai eeMey Ke3iHe ap3aH KoHe KOMIpTEKTi KOl KaXKeT eTeTiH SHepreTHKa-
JBIK MICMIiMAepre TOYSIAUTIK eNre KOMIPKBIIIKBUT Ta3bIHBIH MIBIFAPBIHABUIAPEIH a3alTyIbl KUbIHAATaAbl. KiuMaTThIK
SKOHOMHUKA YHEMJIi OHAipiCKe OaFbITTATYBI KEPEeK.

Kopwvimuvinowr: KnuMatThIK 5KOHOMUKaHBI OackapyIbIH 3aMaHayH Kypajaapbl TAOUFH pecypcTapIbl Naiiianany bl
THIMJI JKOCTIapJIayFa, SJHEPTUsHBI Kajaranay *oHe Oackapy YIIiH HU(PIIBIK TeXHOJIOTUsIIApAbl alaanaHyFa, TYPMBIC-
TBIK KaJIIBIKTapbIH K9JIETe JKapaTyMeH aifHaJIbICaThIH KOCIMOPBIHAApFa HHBECTULIMSIIAYFa OAFBITTAITYbI THIC.

Kinm ce30ep: taburu pecypcrap, NIBIFAPBIHIBLIIAD, KIMMATTHIK SKOHOMHUKA, MCHEPKMCHT, 3KOJIOTHS, HHBECTHU-
1ML,

AM. Kymarynosa, A.M. Ecupkenona, E.T. Axoaes, I1.T. baiineeBa
CoBpeMeHHBIC HHCTPYMEHTHI YNIPaBJIeHU KIUMaTHYeCKoi dkoHOMUKOH Ka3zaxcrana

Annomauus.

I]ens: 1lenpo cTaThy ABISIETCS PACCMOTPEHHE MOCIEACTBHS M3MEHEHHS KIMMaTa M MpeIoKeHHEe COOTBETCTBY-
IOIIMX MEp 10 CHHKEHHUIO YPOBHS BEIOPOCOB.

Memoowi: B cTaTtbe OBUTH HCHOIB30BAHBI CUCTEMHBIE, aHAIUTHYECKHE U CTATUCTUYECKHE METOABI AJIS yIpaBiie-
HUS KIIMMAaTH9eCKON SKOHOMHMKON. MeTOM0JIOTHS HCCIIEAOBAHMS ONMPASTCs Ha Ka4eCTBEHHOE HCCIICOBAaHHE TEKYIIINX
1 Pa3BUBAIONIUXCS MPOOJIEM, CBSI3aHHBIX C ITOCIEACTBUSIMU N3MEHEHHS KiMMaTa. sl cucTeMaTH3aliy METO/I0B ObIIH
UCTIONB30BaHb! O(HMINANBLHbIE CTaTHCTHYECKHE AaHHble JlabopaTopuu JaHHBIX O TIIOOAIBHBIX M3MEHEHHAX W biopo
HaIMOHAIBHOU cTaTUCTUKN PecryOnmku Kazaxcras.

Pesynvmamoi: ABTOpaMu NpOoaHAIN3UPOBAHBI MOKA3aTeNH BBIOpOCA YIJIEKHCIIOTO Ta3a Ha AYIIy HACEJICHHS OT
HCKOMAaeMOro TOIUIMBAa M MPOMBIIIIEHHOCTH, a TaKKe IMHAMHKA 3aTpaT U WHBECTHLMHM HAa OXpaHy aTMOC(EpPHOro BO3-
nyxa n kauMmata. Ilo ux MHEHHIO, TocylapCTBEHHAs MOJUTHKA MO 00ECTIeUeHUIO HAJIEHKHOM 3HEPTEeTHKH VI TOCTHXKE-
HUS LIeJel yCTOWYMBOTO Pa3BUTHS HE MOXKET OBITh JTOCTUTHYTa 0e3 ydeTa SKOJIOTHYEeCKUX TpeOoBaHUIl. 3aBUCHMOCTH
OT HEAOPOTHUX M YIIEPOJOEMKUX SHEPTeTHUECKUX PEIICHUH PH UTHOPUPOBAHUH SKOJIOTHIECKUX MPOOIIEeM 3aTpyIHIET
CTpaHe COKPAaTUTh BEIOPOCHI YIIIEKUCIIOTo ra3a. Kiimmarndeckas S5KOHOMHKA JI0JKHA OBITH HallpaBlieHa Ha OEPEeXINBOE
MIPOU3BOJICTBO.

Bb1600b1: COBpEeMEHHbBIE MHCTPYMEHTHI YIPABICHUS KIMMAaTHUECKOW IKOHOMHUKON JIOJKHBI OBITH HANPaBIICHBI
Ha 3¢ (eKTUBHOE IIIAHUPOBAHUE IO MCIIOJIB30BAHHUIO MPUPOIHBIX PECYpPCOB, IPUMEHEHHE HU(PPOBBIX TEXHOJIOTHHA IS
OTCIEKUBAHHUS U YNPaBJICHUS SHEPrUel, NHBECTUPOBAHHE CPEACTB B MPEANPUATHUS, 3aHUMAIOLIUECA C yTHIM3aluen
MUILEBBIX OTXOJOB.

Knrwueswvie cnosa: MMpUPOAHBIC PECYPCHI, BLIGpOCI)I, KIIMMAaTU4€CKast SKOHOMHUKA, YIIPaBJICHUEC, SKOJIOT W, HHBC-

CTHUIHA.
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