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ANALYSIS OF THE ENVIRONMENTAL CONDITIONS OF AKTOBE REGION IN THE CONTEXT OF
ECONOMIC DEVELOPMENT

The environmental conditions of the Aktobe region are examined in the context of economic development and
natural resource use. It is noted that the Aktobe region is one of the major industrial regions of Kazakhstan and
possesses significant mineral and hydrocarbon resources that provide a basis for the development of the mining,
metallurgical, oil and gas, and energy sectors. It is established that intensive industrial activity is accompanied by
increased anthropogenic pressure on the environment. The dynamics of pollutant emissions from stationary sources
is analysed, and major air pollutants, are examined over the period 2022—2025. Wastewater discharges and the
condition of water resources, are also considered. The relationship between economic development and
environmental pressures in the region is analysed. It is shown that economic growth and increased expenditure on
environmental protection do not necessarily result in uniform improvements in environmental conditions. The
importance of continuous environmental monitoring, emissions control, wastewater treatment modernisation,
resource-efficient technologies and the rational use of natural resources is emphasised to support the long-term
sustainable development of the Aktobe region.

Keywords: economic growth, environmental situation, sustainable development, natural resources, economy of
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Introduction. At present, the region's economic development and the state of the environment are
two issues that are closely interconnected. The expansion of industry leads to increased exploitation of
natural resources. On the one hand, this enables the development of production, the creation of jobs and the
growth of the regional economy. On the other hand, the proliferation of industrial facilities intensifies the
anthropogenic impact on the environment. This issue is of particular importance for Aktobe region, where
industrial production is well-developed.

The Aktobe region is rich in natural resources and is one of the major industrial regions in
Kazakhstan. It has significant deposits of minerals such as chromium, nickel, titanium, copper, zinc, and
hydrocarbon resources. Based on these resources, the mining, metallurgy, oil and gas, and energy sectors
have developed. Although the share of these sectors in the regional economy is high, their activities exert
additional pressure on certain components of the environment.

Emissions from industrial enterprises and transport affect the quality of the atmospheric air, while
industrial and domestic wastewater increases the load on water resources. Furthermore, the accumulation
of waste generated during production can affect soil conditions. Therefore, when assessing the
environmental situation in the Aktobe region, it is insufficient to consider only individual pollution
indicators. Ecological changes must be considered alongside the region's production volume and economic
development indicators.

The aim of the study is to assess the environmental conditions and their dynamics in the Aktobe
region in the context of economic development and to identify the main trends in the relationship between
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regional economic activity and environmental pressures during 2022—-2025. The study employs methods of
statistical analysis, comparison, systematisation and graphical analysis of economic and environmental
indicators for the Aktobe region for 2022—2025. The analysis focuses on GRP, environmental protection
expenditure, pollutant emissions and wastewater-related environmental pressures. In addition, domestic
and foreign scientific literature was reviewed to provide a theoretical basis for examining the relationship
between economic development and environmental sustainability.

Literature review. The issues of environmental protection and regional economic development are
currently among the most closely interconnected fields. In this context, the concept of sustainable
development is understood as an approach that ensures the link between the economy, ecology and the
social well-being of the population.

In examining the theoretical foundations of this issue, the works of foreign scholars occupy an
important place. For example, D. Meadows [1] and the research of the Club of Rome have shown that the
overexploitation of resources can also have a detrimental effect on long-term economic development. Thus,
the works of J. Stiglitz [2] and other researchers also consider the importance of taking environmental
protection issues into account during economic development [3]. These studies show that it is insufficient
to assess economic growth solely by increases in production volume.

In the field of ecological economics, the studies of R. Costanza and other scholars [4] examine the
economic importance of natural resources and ecosystems for society, and the valuation of ecosystem
services makes it possible to determine the contribution of the natural environment to the economy.

Overall, the literature reviewed indicates that economic development and environmental protection
cannot be considered separately. While foreign studies provide a theoretical basis for this connection,
domestic works focus on the specific ecological and economic issues in the regions of Kazakhstan.
Therefore, we believe it is important to take ecological factors into account alongside economic indicators
when assessing regional economic development.

Main part. The Aktobe region is one of the major industrial regions of Kazakhstan. The availability
of natural resources and favorable conditions contributes significantly to the region’s economic
development. The abundance of natural resources provides a solid foundation for the development of the
industrial sector, which plays a key role in the regional economy.

In 2022-2025, the Gross regional product (GRP) of the Aktobe region demonstrated a mixed trend.
In 2022, its volume amounted to 4416 billion tenge, after which it decreased to 4187 billion tenge in 2023,
representing a decline of approximately 5.2%. In 2024, however, GRP increased significantly to 4976
billion tenge, which was 18.8% higher than the 2023 level. In 2025, GRP continued to increase, reaching
5246 billion tenge, or approximately 5.4% more than in 2024. At the same time, the share of the Aktobe
region in Kazakhstan’s GDP declined. In 2022, it accounted for 4.3%, decreasing to 3.5% in 2023. In 2024,
the share increased slightly to 3.7%, but declined again to 3.3% in 2025 [5].

Alongside economic development, the long-term neglect of the state of natural resources and
environmental issues may subsequently affect various sectors of society [6]. In this regard, expenditure on
environmental protection in the Aktobe region has also increased year by year. While 44.9 billion tenge
was spent on environmental protection in 2022, expenditure increased to 51.3 billion tenge in 2023. In
2024, the figure rose to 63.5 billion tenge, reaching 146.5 billion tenge in 2025. Thus, in 2025, expenditure
on environmental protection was approximately 3.3 times higher than in 2022 [7].

The efficient use of natural resources and compliance with environmental requirements must go hand
in hand with ensuring economic growth. However, the operations of the large industrial enterprises
operating in the region are affecting pollution levels. Among the major industrial enterprises of the region
are «CNPC-Aktobemunaygaz» JSC, «Kazakhoil Aktobe» LLP, «Aktobe Plant of Chromium Compounds»
JSC, «TNC Kazchrome» JSC, which operates the Aktobe Ferroalloy Plant and other enterprises

Between 2022 and 2025, the volume of pollutant emissions from stationary sources in the Aktobe
region showed mixed trends.

Table — 1
Emissions of pollutants in the Aktobe region*
Title 2022 2023 2024 2025
thousand tonnes 136.5 112.1 126 128.4
share, % 5.9 5.0 5.5 5.6

*compiled by the authors based on the source [8]
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A comparison with the data in the table shows that, in the Aktobe region, the volumes of pollutants
emitted from stationary sources have varied from year to year. In 2023, emissions across Kazakhstan fell
by 2.5 %. In the Aktobe region, the reduction was even greater, at 17.9 %. In other words, this year the rate
of reduction in emissions in the region was higher than that for the country as a whole.

In 2024, the situation changed. The volume of emissions across Kazakhstan rose by only 0.6 %
compared with the previous year, whilst in the Aktobe region this figure reached 12.4 %. During this period,
the rate of growth in emissions in the region was significantly higher than that for the country as a whole.
In 2025, the growth slowed slightly: by 0.4 % across Kazakhstan, and by 1.9 % in the Aktobe region.

The development of industrial activity in the Aktobe region is closely associated with the use of natural
resources and, consequently, with anthropogenic pressure on the environment. Therefore, the analysis of
air pollutant emissions is an important component of assessing the environmental implications of regional
economic development.

Another indicator of the region's ecological situation is the discharge of wastewater. It should be noted
that the Aktobe region is home to major rivers such as the Zhem, Uil and Yrgyz. In addition, the Ilek, Sagyz,
Kobda and Or rivers flow through the region. Wastewater is discharged by more than 30 commercial and
public sector organisations.The discharge of wastewater is carried out by more than 30 commercial and
state sector organisations. The only enterprise discharging wastewater directly into the Ilek river is «Aqtobe
Su-Energy Group» JSC. The remaining approximately 30 enterprises direct their wastewater to collectors,
including filtration fields and evaporation ponds. As a result, high levels of chromium contamination have
been recorded in the Ilek river [9, 10]. Water bodies contaminated with chromium are classified as
historically polluted sites.

Thus, the reduction in emissions of some pollutants was not accompanied by a uniform improvement
across all components. In particular, the increase in emissions of organic compounds warrants additional
attention when assessing the environmental burden in the region.

The state of a region’s natural resource potential is largely determined by the nature of society’s
activities aimed at meeting its economic and social needs. The use of natural resources, as well as the
creation of a favourable environmental setting for the population’s livelihood, plays a key role in this
process.

Alongside the development of economic activity, factors arise that may hinder the region’s sustainable
development. The main problems include an increase in the consumption of natural resources, a reduction
in their reserves, an intensification of anthropogenic pressure on the environment, and a disruption of the
ecological balance of regional ecosystems. The cumulative impact of these processes may reduce the
natural environment’s capacity for recovery and have a negative effect on the territory’s further socio-
economic development.

In these circumstances, the environmental policy of regional authorities takes on particular
significance. Its content must be linked to the regulation of natural resource use, the prevention of adverse
changes to the state of the environment, and the preservation of the sustainability of regional ecosystems.
At the same time, an important objective of environmental policy is to reconcile the economic interests of
society with the need for the rational use of natural resources and the conservation of the natural
environment.

The region’s development is shaped by a complex interplay of interrelated factors. These include
economic and socio-economic, technological, institutional and legal, managerial, scientific and educational,
informational and other factors. Their influence is not felt in isolation but through their interrelationships,
determining the specific ways in which resources are utilised, the nature of economic activity and the
potential for the territory’s further development (Figure 1).
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Figure — 1. Interrelationship model of external environmental factors”
“compiled by the authors based on the source [11]

In this model, feedback plays an important role. Society's impact on the natural environment should
be directed towards reducing conditions that have adverse effects on the environment. Since human
economic activity and its impact on nature are interconnected, any change in any part of this chain can
influence the overall ecological situation.

Economic factors reflect economic activity related to the production, distribution, redistribution and
consumption of material goods. The expansion of economic activity is, as a rule, accompanied by an
increase in the demand for natural resources. Consequently, a conflict arises between society’s desire for
growth in production and consumption and the limited capacity of the natural environment. When the
permissible load is exceeded, natural resource regeneration processes are disrupted and the ecological
condition of the territory deteriorates [12].

Socio-economic factors have a significant influence on the region’s development. These are linked to
population dynamics, natural growth, migration processes, settlement patterns and the social structure of
society. Changes in population size and geographical distribution have a direct impact on the levels of
natural resource consumption, infrastructure development and the extent of human impact on the
environment.

Institutional factors that determine the specific features of the organisation and regulation of the
regional economy are of particular significance. Effective management of a region’s development requires
appropriate mechanisms for state and regional regulation. In the course of socio-economic development,
there arises a need for structural reorganisation of the regional economy, improvement of the management
system and the creation of conditions for its adaptation to changing economic, social and environmental
conditions [13].

Thus, the sustainable development of a region requires a comprehensive consideration of economic,
social, environmental, institutional and other factors. Their coordinated interaction makes it possible to
improve the efficiency of natural resource utilisation, reduce anthropogenic pressure and create conditions
for the long-term development of the region.

Conclusion. The study examined the key indicators affecting the economic development of the
Aktobe region and the state of the environment. A comparison of data for 2022-2025 revealed an
improvement in the region’s economic indicators. In particular, over this period, GRP rose from 4416
billion tenge to 5246 billion tenge, representing an overall increase of approximately 18,8 %.

At the same time, the volume of pollutants from stationary sources fell from 136500 tonnes in 2022
to 128400 tonnes in 2025. However, this figure did not decrease at a consistent rate across all years.
Although emissions fell to 112100 tonnes in 2023, they rose again to 126000 tonnes in 2024 and to 128400
tonnes in 2025. This situation highlights the need for continuous monitoring of the environmental impact
of industrial activity in the region.

Expenditure on environmental protection also increased significantly over the period under review. In
2022, expenditure amounted to 44.9 billion tenge, rising to 146.5 billion tenge in 2025. In other words,
alongside economic growth, there has been an increase in the funds allocated to environmental measures.
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Considering the industrial nature of the Aktobe region, attention must be paid to the technological
processes at industrial enterprises in order to address environmental issues. The introduction of resource-
efficient and energy-efficient technologies will help to reduce the impact of industrial production on the
environment. It is also important to carry out continuous monitoring of air quality and water resources.

Based on the research results, attention should be paid to improving environmental monitoring in the
Aktobe region, strengthening controls on emissions from industrial enterprises and modernising wastewater
treatment systems. At the same time, maintaining a balance between economic development and the use of
natural resources is vital for the region’s long-term development.
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Baiimykamena K., JKakpinoBa A., Tacmaran6erosa C., AxmenbsipoB E.

AKTOBE OBJIBICBIHBIH, KOPIIAFAH OPTACBIHBIH, JKAFJIAMBIH SKOHOMMKAJIBIK JAMY
KOHTEKCTIHAE TAJIJJAY

AHgaTna

Makanaga Axre0Oe OONBICBIHBIH KOpIIAaFraH OPTACBIHBIH Kal-KYHi SKOHOMHUKAJBIK JaMy >OHE TaOuFu
pecypcrapasl HaiganaHy KOHTEKCTiHIE KapacThIpbUIABI. AKTeOe OONBICHIHBIH Ka3akcTaHHBIH ipi ©HEPKACINTIK
OHIipJIepiHiH Oipi OONBIT TaOBUIATHIHBI XOHE Tay-KeH OHIIpy, METaJUTyprus, MYHaii-ra3 >XOHE DJHEpreTHKa
CEKTOPJIAPBIH JAMBITYFa HET13 OONATHIH eNeyIli MUHEPaIIBIK XKOHE KOMIPCYTEKTIK pecypcTapra ue eKeHi atam oTU.
KapkbIH/IbI ©HEPKACINTIK KbI3METTIH KOpIIaraH OpTaFra TYCETIH aHTPONOTEHIIK KBICHBIMHBIH KYIICIOIMEH Katap
XKypeTiHi aHbIKTanAsl. 2022-2025 kpuimap Ke3eHIHIIE CTallMOHAPJIBIK KO3JCepJeH IIBIFATHIH JIaCTayIIbl 3aTTap
HIBIFAPBIHIBIIAPBIHBIH AMHAMUKACH! TaJJaHbl, COHAal-ak aTMoc(epanblK ayaHblH HEri3ri JlacTayllbl 3aTTapbl
KapacTelpbuiabl. COHBIMEH KaTap, aFbIHABI CYJIapIIblH TOTiTyi )KOHE Cy PecypCTapbIHbIH jKaii-Kyili KapacThIpbUI/IbI.
OHipaeri S5KOHOMHUKAJIBIK JaMy MEH KOpIIaraH OpTara TYCETiH KbICHIM apachIHIAFbl ©3apa OaiIaHbIC TaJTaH[IbI.
OKOHOMUKAJIBIK ©CIM MEH KOpIIaFaH OpTaHbl KOPFayFa >KYMCalaThIH NIBIFBIH/IAP/IBIH aPTYbI KOpIIaFaH OpTaHbIH Kak-
KYHiHIH OipKeNKi kakcapybIMEH MIHIETT] Typ/e KaTap *KypMeiTiHi kepceTiai. AKTe0e 00IBICHIHBIH Y3aK Mep3iMIi
TYPaKThl JaMyblH KaMTaMachl3 €Ty YIIIH TYpPaKTbl SKOJOTHSUIBIK MOHUTOPHHI JKYPTi3yJiH, HIBIFApbIHABLIAPIbI
0akplIayAbIH, aFbIH/IBI CyJIap/bl Ta3apTy >KYHeJepiH JKaHFBIPTY/IBIH, pecypcTap/bl YHEMICHTIH TEXHOJIOTHsIIap bl
SHTI3y/IiH )KoHe TaOUFU pecypcTap/bl YTHIM/IBI Tai1aaHyAbIH MaHbI3IbUIBIFBI HET131eT/1.
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Baiimykamesa K., ’KakbinoBa A., Tacmaran6eroBa C., Axmeansipos E.

AHAJIN3 COCTOSIHUSA OKPYKAIOIIEN CPEJbI AKTFOBUHCKOM OBJACTHA B KOHTEKCTE
3KOHOMHYECKOTI O PA3ZBUTUSA

AHHOTALHUA

PaccmoTpeHo cocTostHEe OKpYXKatomie cpeibl AKTIOOMHCKOH 00JIaCTH B KOHTEKCTE 9KOHOMUYECKOTO Pa3BUTHS
W HCIOJIB30BaHUS MPUPOAHBIX pecypcoB. OTMEUEHO, 4TO AKTIOOMHCKasi 00JacTh SIBISIETCS OJHHM M3 KpPYIHBIX
MIPOMBILIUICHHBIX PErHOHOB Kazaxcrana u o0yiafiaeT 3HAUYMTENBHBIMH 3allacaMi MUHEPAJIBbHBIX U YIJIEBOJOPOIHBIX
pecypcoB, 00ecleuMBaONIMMU  pa3sBUTHE T'OPHOAOOBIBAIOIIET0, METaJUTyprU4ecKoro, HedTerazoBoro u
9HEPreTUYECKOr0 CEKTOPOB. YCTaHOBJICHO, YTO WHTEHCHBHAs INPOMBIIUICHHAS IEATEIBHOCTh COMPOBOXKIAETCS
YCHJIEHHEM aHTPONOTeHHOM Harpy3Ku Ha OKpy’Kamomylo cpeny. IlpoaHanmsupoBaHa JUHaMHKa BEIOPOCOB
3arpsI3HSIONINX BEIIECTB OT CTAIIOHAPHBIX HICTOYHHUKOB, a TAKKE PACCMOTPEHBI OCHOBHBIC 3arPs3HSIOINIIE BEIIECTBA
aTMocgepHOro Bo3ayXxa, 3a nepuox 2022—-2025 rr. PaccMoTpeHs! Takke cOPOCH CTOYHBIX BOJ U COCTOSIHAE BOITHBIX
pecypcoB. [Ipoanann3upoBaHa B3aWMOCBSI3b MEXKIY SKOHOMHYECKAM Pa3BUTHEM U JKOJIOTHMYECKOW HAarpy3kod B
peruone. Iloka3aHo, 4TO SKOHOMHYECKHH POCT M yBEIWYECHHE DPACXOJOB Ha OXpaHy OKPYXKAIOIIEH cpembl He
00s13aTeNBHO  CONMPOBOXKIAIOTCS PAaBHOMEPHBIM YIIYYIIEHHEM COCTOSHHMSI OKpyKatomield cpeapl. OOocHOBaHa
BaXXHOCTb IMOCTOAHHOT'O 3KOJOTMYE€CKOro MOHHUTOPUHIA, KOHTPOJIA BLI6POCOB, MOICpHU3AIIUN CHUCTEM OYHNCTKU
CTOYHBIX BOI, BHCIAPCHHUA pecypcoc6epera101ul/1x TEXHOJOTHH U paOHAJIBHOI'O HCIIOJB30BaHUA MPUPOAHBIX
peCypCoB Iyisl 00eCeUeHH S JOATOCPOYHOTO YCTOHUHUBOTO pa3BUTH AKTIOOMHCKO# 001acTH.
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