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Annotation. The relevance of the study is due to the increasing role of
sustainable finance in the context of the global climate agenda and the transition of
the economy to a low-carbon development model. In the Republic of Kazakhstan,
the development of "green" lending is considered as one of the key tools for
implementing environmental policy, achieving carbon neutrality and stimulating
investments in projects in the field of renewable energy, energy efficiency and
sustainable infrastructure. The purpose of the study is to analyze the dynamics,
structure and institutional mechanisms for the development of "green" lending
programs for second-tier banks and development institutions of the Republic
of Kazakhstan, as well as to identify the main limitations and prospects for
further expansion of this segment of the financial market. The methods of
system, comparative, dynamic and correlation analysis are used in the work. The
information base of the study was made up of data from the National Bank of the
Republic of Kazakhstan, the Agency of the Republic of Kazakhstan for Regulation
and Development of the Financial Market, the AIFC Center for Green Finance,
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the Development Bank of Kazakhstan, the Damu Entrepreneurship Development
Fund, the Eurasian Development Bank and other open sources for 2015-2024. The
results of the study showed that the market of "green" financing in Kazakhstan
is at the stage of institutional development, and its main drivers are international
financial organizations and development institutions. It has been established
that the participation of second-tier banks in financing environmental projects is
gradually expanding, but there are still limitations associated with the high cost
of borrowed resources, insufficient standardization of "green" credit products
and poor development of ESG reporting of borrowers. It is concluded that it is
advisable to form a mixed model for the development of "green" financing based
on the interaction of second-tier banks, development institutions and government
support mechanisms, which will contribute to the further expansion of the
sustainable financing market in Kazakhstan.
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AHHOTaIUsA. 3epTTEYNiH 63€KTUIIr XahaHJBIK KIUMATTHIK KYH TOPTiOI MeH
SKOHOMUKAJIBIK JaMyJblH TOMEH KOMIPTEKTI MOJEIIHEe KOIlyl >KarJaalbIHaa
TYpPaKThl KapXKbIJIaHABIPYIBIH OCIT Kelle jKaTKaH pesiHe OainaHbicThl. Kazakcran
PecniyOnukaceinga "JKacbut" KpeauTTeyl JaMbITy SKOJOTHSUIBIK CasicarThl iCKe
achIPYIBIH, KeMipreri OefTapanThlFblHA KOJ JKETKI3YIiH JXKoHE >XKaHApThUIATHIH
9HEpreTUKa, SHEPrus THIMJIUIIT JKOHE TYPaKThl MHPPAKYPBUIBIM CallaChIHAAFbI
KoOamapra WHBECTHUIMSIIAPABl  BIHTAJAHABIPYABIH HETI3TI  KypalJapbIHBIH
Oipi peTiHAEC KapacThIpbUIAJbL. 3EpTTEYMiH Makcarhl EKiHIN JeHreimeri
OankTep MeH Kazakcran PecryOnmkachlHBIH JamMy WHCTHTYTTapbiHa 'Kachur"
Kpeaut Oepy OarjapiaMalapblHbIH JaMy JIUHAMUKACHIH, KYPBUIBIMBIH JKOHE
WHCTUTYIIMOHAJABIK TETIKTEPIH Taiijay, COHAali-aK KapKbl HApPBIFBIHBIH OCHI
CEerMEHTIH OJaH opi KEHEHTYHIH Heri3ri HIeKTeyJlepi MEeH MepCIeKTUBANIapPbIH
aHBIKTAy OOJNBIT TaObUTambl. JKYMBICTA JKYHEIIIK, CalbICTBIPMAIBl, JHHAMUKAIBIK
JKOHE KOPPEISIUSIIBIK Talljay dICTEpl KONJAHBUIAAbI. 3EPTTEYIiH aKImapaTThIK
6azacera Kazakcran PeciyOnukacer ¥ nTTeiK bankinin, Kazakcran PecmyOmukacsr
Kapxbl HapbIFblH peTTey oHe aaMbITy areHTTIiriHiH, AXKO jxacbur Kapxbl
opTanbeIFeIHEH, KazakcTanuery Jlamy bavkinin, "Jlamy" KOCITKEpIIiKTI JaMBITY
KopbiHbIH, Eypasusuibik Jlamy baskiHiH jxoHE Oacka ja amibik kesnaepiain 2015-
2024 >xpurmapmarel IepeKTepi Kypaabl. OHBIH HETI3Ti ApaiBepiepi XaabIKapablK
KapXKbl YHBIMIApbl MEH JaMy WHCTHTYTTapbl Oonbin TaObutanel. Exkinmii
JeHreiaeri OaHKTepaiH AKOJOTHSUIBIK KOoOajdapabl Kap>KbUIAHABIPYFa KaTBICYBI
OipTiHZen KEeHEHWiI Kelle jKaTKaHbl aHBIKTAJJIbI, ajai/la Kapbl3 PecypcTapbIHBIH
JKOFapbl KYHbIHA, "’Kachll" HeCHe OHIMJIEPiH CTaHAapTTayIblH KEeTKUTIKCI3airine
XKoHe Kapbi3 anymbutapablH ESG-ecenTinmiriHiH onci3 jgaMybiHa OalIaHBICTHI
IeKTeyJep cakTaiayna. ExiHii geHreiaeri 0aHKTEp/IiH, JaMy HHCTHUTYTTapbIHBIH
JKOHE MEMJIEKETTIK KOJjay TEeTIKTepiHiH e3apa iC-KUMBUIbIHA HETi3/IeNTeH
"kachl1" Kap:KbUIAHIBIPYIbl JAaMBITYIbIH apajac MOJETIH KaJbIITACThIPYIbIH
OPBIHIIBUTBIFBI  Typajibl KOPBITBIHIBI JKacannubl, Oyn KaszakcraHma TypakThbl
Kap KbIJIaHIbIPY HAPBIFBIH OJIaH 9pi KEHEHUTYTe BIKITAJ €TeTiH 00JIabl.

Tyiiin ce3nep: xackll HecHesey; Kachll KapKbUIaHBIPY; eKiHII JeHreHIeri
OankTep; namy uWHCTUTYTTapbl; ESG; TypakThl JaMy; »achll SKOHOMHUKA;
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AHHOTAIUsI AKTyaJbHOCTb HCCIENOBaHUs OOYCIIOBIEHA BO3pacTarolien
POJIBIO YCTOMYMBOTO (PUHAHCHPOBAHUS B YCIOBHUSX TI00AIbHON KIMMAaTHUECKON
MOBECTKH U Iepexofa 3KOHOMUKH K HHU3KOYIJIEPOAHONW MOJENH pa3BUTHA.
B Pecnybnuke Kazaxcran «3eineHoe» KpeIWTOBAHHE paccMaTpHUBaeTCs Kak
OIVH W3 KIIOUEBBIX HHCTPYMEHTOB peaJn3alil HKOJIOTHYECKON IIOJINTHUKH,
JNOCTH)KEHUS YITIEpOAHON HEWTPaJbHOCTH M CTUMYJIMPOBAHUS HMHBECTHLUH B
MPOEKTHl B OOJACTH BO30OHOBISIEMON SHEPreTHUKH, IHEProddeKkTuBHOCTH U
yCTOMYMBON MHPPACTPYKTYpHI. Llenb craThy 3aKkmiodaercsi B aHaNn3e TUHAMUKH,
CTPYKTYPBI U HHCTUTYLIHOHAJIBHBIX MEXaHU3MOB Pa3BUTHS IPOTPAMM «3€JIEHOTO»
KPEIMTOBAHMS, peaju3yeMbIX OaHKaMd BTOPOTO VYPOBHS W HMHCTHUTYTaMu
pasButus Ka3zaxcrana, a Takke B BBIIBICHUHM OCHOBHBIX OIPaHHYEHUH U
MEPCIEKTUB JaJbHEHIIEro pacliMpeHusi JaHHOTO CerMeHTa ()UHAHCOBOTO
pBIHKa. MeTOI0IOTHYECKYI0 OCHOBY MCCIEAOBAaHUS COCTaBISIOT METOJBI
CHUCTEMHOI'0, CPaBHHUTEIBHOTIO, AMHAMMYECKOTO M KOPPEISIIIMOHHOTO aHaIu3a.
Nudopmanmonnyro 0a3y HCCIEIOBaHUS COCTAaBWIM JaHHble HarumoHalibHOTO
O6anka PecnyOmukm Kazaxcran, ArentctBa PecnyOmukm Kazaxcran mo
PETYIMPOBAaHUIO M Pa3BUTHIO (PMHAHCOBOIO pbIHKA, LleHTpa 3eseHbIx GuHaHCOB
MO®IA, banka pa3Butusa Kazaxcrana, @onga pa3BuTHs NpeANpPUHUMATEIbCTBA
«/lamy», EBpasuiickoro OaHka pa3BUTHS M JPYTUX OTKPHITHIX MCTOYHHUKOB 32
2015-2024 rr. Pe3ynprarhl MccIeA0BaHUS MTOKA3bIBAIOT, YTO PHIHOK «3EJIEHOTO»
¢uHancupoBanus KazaxcTtana HaxonuTcs Ha CTaJAUM HHCTUTYIIMOHAIHHOTO
pa3BUTHs, a €ro OCHOBHBIMU JpaiiBepaMH BBICTYIAIOT MEXKIyHapOIHbIE
(uHAHCOBBIE OPTaHU3ALMM U WHCTUTYThl Pa3BUTHs. YCTAHOBIIEHO, YTO Y4acTHE
0aHKOB BTOPOTO YpPOBHA B (PMHAHCHPOBAHUHM HKOJIOTUYCCKUX IPOEKTOB
MIOCTENEHHO PACIIUPSETCS, OJHAKO COXPAHSIIOTCS OIPAaHUYEHMs], CBS3aHHBIE C
BBICOKOIl CTOMMOCTBIO 3a€MHBIX PECYpPCOB, HEIOCTATOYHON CTaHJapTH3aluen
«3ENIeHBIX» KPEIUTHBIX TPOJAYKTOB M ciadbiM pasBuTHeM ESG-oTdeTHOCTH
3aemmukoB. O00CHOBaHA HEOOXOAMMOCTH (POPMUPOBAHUS CMEIIAHHOW MOICIH
pa3BUTHS «3€JICHOTO» (DMHAHCHPOBAHMS, OCHOBAHHOM Ha B3aMMOIEHCTBUU
0aHKOB BTOPOTO YPOBHSI, HHCTUTYTOB Pa3BUTUSI U MEXaHU3MOB TOCYIapCTBEHHOM
MOJJIEPKKM, YTO OyaeT crocoOCTBOBaTh AalbHEHMIIEMY paCIIUPEHUIO PBIHKA
ycroiunBoro ¢puHancupoBanus B Kazaxcrane.

KiroueBble ciioBa: 3ejeHOE KpelMTOBaHKE, 3eJieHoe (pruHaHCHpOoBaHue, OaHKN
BTOPOTO YPOBHS, MHCTUTYThI pazutus, ESG, ycrtoiiunBoe pa3Burtue, 3ejcHas
SKOHOMHKa, Pecryonuka Kazaxcran

Introduction. In the context of increasing global climate challenges, the
implementation of the UN 2030 Agenda for Sustainable Development and the
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transition of the global economy to a low-carbon development model, the formation
of sustainable financing mechanisms is becoming particularly relevant. One of the
most dynamically developing tools in this area is "green" lending, focused on
supporting projects in the field of renewable energy, energy efficiency, resource
conservation, environmentally friendly transport and sustainable infrastructure.
Unlike traditional bank lending, "green" financial instruments involve not only
achieving economic results, but also creating a positive environmental effect.

International practice shows that the banking sector plays a key role in ensuring
the ecological transformation of the economy. In developed countries, "green"
loans are gradually becoming an integral part of the credit policy of financial
institutions and are considered as a mechanism to reduce climate risks and increase
the stability of the financial system (Gilchrist et al., 2021; Ozili, 2022). At the
same time, in most developing countries, the green finance market continues to be
in the formative stages and is characterized by high dependence on government
development institutions and international financial organizations.

For the Republic of Kazakhstan, the development of sustainable finance is
becoming strategically important in connection with the implementation of the
Concept of Transition to a "green" economy, commitments to achieve carbon
neutrality by 2060 and the need to modernize the national economy. In recent
years, the country has developed a regulatory and institutional infrastructure
for sustainable financing, including a national taxonomy of green projects, ESG
regulatory mechanisms, and specialized financial instruments. At the same time,
the level of development of "green" lending remains relatively low, and the
participation of second-tier banks in financing environmentally oriented projects
is still significantly inferior to the role of development institutions.

Modern scientific research is mainly devoted to general issues of sustainable
financing, ESG approaches, and the green bond market (Miroshnichenko & Brand,
2021; Yameen et al., 2024). The Kazakh literature focuses on the institutional
aspects of the development of green finance and international experience in their
implementation (Doszhan, 2022; Kuanova et al., 2024). However, the comparative
analysis of the "green" lending programs of second-tier banks and development
institutions of the Republic of Kazakhstan remains insufficiently studied. This
causes a research gap and determines the relevance of this work.

The purpose of the study is to analyze the programs of "green" lending to second-
tier banks and development institutions of the Republic of Kazakhstan, identify
the specifics of their functioning, assess the dynamics of market development and
identify prospects for further expansion of sustainable financing mechanisms.

To achieve this goal, the following research objectives were formulated:

— to study theoretical approaches to the development of "green" lending and
sustainable financing;

— to analyze the dynamics of the development of the market of "green" financial
instruments of the Republic of Kazakhstan for 2015-2024;

— to study the structure of market participants and the directions of using the
funds raised;
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— to conduct a comparative analysis of the programs of second-tier banks and
development institutions;

— to identify the main limitations and factors of the development of "green"
lending;

—perform a quantitative assessment of the relationship between the development
of "green" financing and macroeconomic indicators;

—to develop a forecast for the development of the "green" financing market in
the Republic of Kazakhstan.

The object of the study is the system of "green" financing of the Republic of
Kazakhstan.

The subject of the study is the programs of "green" lending to second-tier banks
and development institutions, as well as the mechanisms of their functioning and
development.

The scientific novelty of the research consists in a comprehensive comparative
analysis of the "green" lending programs of second-tier banks and development
institutions of the Republic of Kazakhstan, as well as in assessing the prospects
for the development of this segment of the financial market based on quantitative
analysis methods.

The practical significance of the study is determined by the possibility of using
the results obtained in the development of state support measures for sustainable
financing, improving the programs of second-tier banks and the formation of
mechanisms to stimulate environmentally oriented investments.

The article has the following structure. After the introduction, an overview of
the scientific literature on the issues of "green" lending and sustainable financing is
presented. Next, the materials and methods of the study are considered, the results
are analyzed and discussed. In conclusion, the main conclusions and practical
recommendations for the further development of "green" lending in the Republic
of Kazakhstan are formulated.

Literature review. The study of "green" lending occupies an important place in
modern scientific literature, since this tool is considered as one of the mechanisms
for the transition to a sustainable and low-carbon economy. Unlike traditional
loans, "green" loans are aimed at financing projects that provide environmental
benefits: reducing emissions, improving energy efficiency, developing renewable
energy sources, modernizing infrastructure and introducing resource-saving
technologies.

In the scientific literature, "green" financing is considered as a set of financial
relations aimed at redistributing capital into environmentally oriented projects.
Miroshnichenko and Brand (2021) note that a "green" loan is one of the key
instruments of "green" financing, as it allows banks to directly influence the
environmental modernization of enterprises through a credit policy. The authors
emphasize that the effectiveness of a "green" loan depends not only on the interest
rate, but also on the availability of project selection criteria, environmental
assessment, and control mechanisms for the targeted use of funds.
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A systematic review of green finance research is presented in Ozili (2022).
The author shows that the main areas of scientific discussion are the development
of "green" banking products, the role of the state in stimulating environmental
investments, reducing climate risks and increasing the attractiveness of "green"
projects for private capital. At the same time, Ozili (2022) notes that in developing
countries, the green finance market often faces institutional barriers, including
weak regulatory frameworks, insufficient transparency of projects, and limited
long-term resources.

Gilchrist, Yu and Zhong (2021) made an important contribution to the study
of "green" bonds and "green" bank loans. The authors consider "green" bonds
and "green" loans as complementary instruments of sustainable financing. In their
opinion, bond instruments are more often used by large issuers and infrastructure
companies, while bank lending has a higher potential to support small and
medium-sized businesses. This conclusion is important for Kazakhstan, where
second-tier banks can become the main channel for the distribution of "green"
financing among enterprises in the real sector.

The study by Yameen, Kijkasiwat, Hussain, Farooq and Ajmal (2024) is devoted
to the systematization of scientific approaches to "green" financing in the banking
sector. The authors identify several key areas: "green" lending, environmental
risk management, ESG integration, bank sustainability, and the impact of "green"
financial instruments on banks' financial results. The paper emphasizes that the
development of "green" lending requires not only financial resources, but also the
institutional ability of banks to assess the environmental impact of projects.

A separate area of research is related to the analysis of the impact of "green"
lending on banks' risks. Zhou, Caldecott, Hoepner, and Wang (2020) have shown
using China as an example that green lending can reduce banks' credit risks, as
environmentally-oriented projects often involve higher levels of technological
modernization and government support. However, the authors note that this effect
is only apparent if there is a well-developed environmental risk assessment system
and a transparent classification of "green" projects.

The impact of green credit policy on the financial stability of banks is also
discussed in the work of Al-Msiedeen, Elamer, AlHares and Alshbili (2025). The
authors show that a "green" credit policy can have a positive impact on banks'
financial performance, especially in cases where it is combined with climate risk
management practices. This means that green lending should be considered not
only as an environmental tool, but also as an element of a long-term banking
strategy.

The issues of sustainable and "green" financing have also been developed in
the Kazakh scientific literature. Doszhan (2022) examines the current state of
green finance in Kazakhstan and concludes that this market is at an early stage of
development. The author notes that the main problems are a limited list of financial
instruments, insufficient activity of commercial banks and weak involvement of
small and medium-sized businesses.
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Kuanova, Sagiyeva, and Zaitenova (2024) analyze international experience in
the development of sustainable finance and the prospects for its application in
Kazakhstan. The authors emphasize that the adaptation of foreign practices, the
development of ESG infrastructure, increased transparency of the financial market
and the formation of a system of incentives for banks are especially important for
Kazakhstan. The study shows that sustainable financing should be considered as
part of the overall transformation of the financial system, rather than as a separate
narrow segment.

The work of Urazgalieva, Sembiyeva and Kurmanova (2021) examines the
mechanisms for supporting "green" finance in world practice and Kazakhstan. The
authors note that the development of "green" financing requires tax incentives,
subsidizing interest rates, guaranteeing projects and developing the institution of
independent verification. These findings are of particular importance for analyzing
the programs of second-tier banks and development institutions, since it is the
combination of financial and non-financial support mechanisms that determines
the effectiveness of "green" lending.

Kudaibergenova (2025) considers the development of "green" financing in
Kazakhstan in the context of global sustainable development trends. The author
notes that the national market is gradually expanding, but its further development
requires the activation of the banking sector, increasing the investment attractiveness
of "green" projects and expanding financing tools for businesses.

Thus, the analysis of scientific literature shows that "green" lending is considered
as one of the key instruments of sustainable financing. Foreign studies focus on the
relationship of "green" lending with banking risks, ESG integration and financial
stability of banks. Kazakhstani authors mainly consider the institutional conditions
for the development of "green" financing, regulatory issues, limited tools and the
need to enhance the role of second-tier banks.

However, there remains a research gap in the existing literature. Most of the
papers are devoted to general issues of "green" financing, the ESG agenda or the
market of "green" bonds, while a comparative analysis of the "green" lending
programs of second-tier banks and development institutions of the Republic of
Kazakhstan is not sufficiently presented. This determines the relevance of this
study and the need for a more detailed study of programs, mechanisms, limitations
and prospects for the development of "green" lending in Kazakhstan.

Materials and methods. The methodological basis of the research is formed
taking into account the purpose of the article, aimed at analyzing the programs of
"green" lending to second-tier banks and development institutions of the Republic
of Kazakhstan. The study was carried out within the framework of an integrated
approach combining institutional, comparative, dynamic and quantitative analysis.
This approach allows us to consider green lending not only as a separate financial
instrument, but also as an element of a broader system of sustainable financing,
ESG transformation and transition to a green economy.

The logic of the research is built sequentially. At the initial stage, an analysis of
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the scientific literature on sustainable financing, green lending, ESG approaches
and the role of the banking sector in the ecological modernization of the economy
was carried out. This allowed us to determine the theoretical basis of the study and
identify the main scientific approaches to the study of "green" financial instruments.
Further, the collection, processing and systematization of statistical and analytical
data characterizing the development of the green finance market in the Republic
of Kazakhstan for 2015-2024 was carried out. At the next stage, a comparison of
the programs of development institutions and second-tier banks was carried out,
as well as a quantitative assessment of market dynamics, calculation of growth
rates, correlation analysis and forecasting of the development of "green" financing
in the medium term.

The information base of the study was made up of official statistical data from
the National Bank of the Republic of Kazakhstan, materials from the Agency of
the Republic of Kazakhstan for Regulation and Development of the Financial
Market, data from the Center for Green Finance of the Astana International
Financial Center, materials from the Development Bank of Kazakhstan, the
Damu Entrepreneurship Development Fund, the Eurasian Development Bank, as
well as open information from second-tier banks of the Republic of Kazakhstan.
Additionally, scientific publications of domestic and foreign researchers devoted
to the problems of sustainable financing, ESG integration and "green" lending
were used. The time horizon of the study covers the period from 2015 to 2024,
which allows us to trace the evolution of the market from the lack of specialized
"green" financial instruments to the formation of an institutional infrastructure for
sustainable financing.

The study used a systematic analysis that allowed us to consider the green
lending market as a set of interrelated elements: second-tier banks, development
institutions, government support mechanisms, international financial programs,
and borrowers in the real sector of the economy. The use of this method made it
possible to determine the place of each participant in the system of sustainable
financing and to identify the specifics of the distribution of functions between
development institutions and commercial banks.

A comparative analysis was used to compare the programs of different
market participants. The comparison was based on criteria such as the category
of borrowers, sources of financing, loan terms, directions of use of funds, the
scale of programs, the availability of subsidy and guarantee support mechanisms.
This method allowed us to identify differences between development institutions
and second-tier banks. Development institutions are mainly focused on long-term
infrastructure and energy projects, while second-tier banks have a higher potential
for financing small and medium-sized businesses, energy efficiency projects and
modernization of production processes.

The time series analysis method was used to assess the dynamics of the green
financing market. Using this method, absolute and relative indicators of changes
in the volume of "green" financing were calculated, including the issuance of
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"green" bonds, the volume of "green" loans and the total volume of the sustainable
financing market. The absolute change in the indicator was determined by the
formula:

v, =Y — Y. 4

where:

Y, - the value of the indicator for the current year;
Y., -the value of the indicator in the previous year.
The growth rate was determined by the formula:

T, = frac{¥,{¥,_y} X 100

where:

T - the growth rate of the indicator, %.

These calculations were used to analyze the dynamics of the issuance of "green"
bonds, the volume of "green" loans, the cumulative volume of "green" financing,
as well as changes in the capacity of funded renewable energy facilities. This
allowed us to identify the key stages of market development and identify periods
of acceleration or deceleration of its growth.

Correlation analysis was used to assess the relationship between the development
of green finance and macroeconomic indicators. The volume of "green" financing,
the growth rate of gross domestic product, the inflation rate and the total volume
of the loan portfolio of the banking sector were selected as the main factors. The
calculation was performed using the Pearson linear correlation coefficient:

r = \frac{S(s; - barle)r. ~ bar b))} [\rum (s, - barts))'5(6. - bar b)) ]}

where (1) is the correlation coefficient; (x,) and (y,) are the values of the analyzed
indicators; (\bar{ }) and (\bar{y}) are the average values of the corresponding
variables.

The interpretation of the obtained coefficients was carried out taking into
account the generally accepted statistical criteria of the strength of the bond.
Coefficient values close to unity were considered as evidence of a strong positive
relationship, values near zero as the absence of a pronounced linear relationship,
and negative values as the presence of feedback between the indicators. The use
of correlation analysis allowed us to determine to what extent the development
of "green" financing is related to the general macroeconomic conditions and
dynamics of the banking sector.

Nonlinear growth models were used to forecast the development of the green
finance market for 2025-2027. The application of this approach is due to the fact
that the "green" financing market in Kazakhstan is at the stage of formation and
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is characterized by high volatility in annual placement volumes. The exponential
growth function was used as the first model.:
Y =a- eibir—:n:u}}
t
where (Y)) is the amount of "green" financing per year (t); (a) and (b) are the
parameters of the model; (e) is the base of the natural logarithm.

Additionally, a logistics model was used to take into account a possible
slowdown in growth rates as the market becomes saturated.:

Y, =\frac{L}{1 + pl—kie- r,:,}}}

where (L) is the marginal level of market growth; (k) is the growth intensity
coefficient; (t_0) is the inflection point of the logistic curve.

The model parameters were estimated using the nonlinear least squares method.
To account for the high volatility of the market, a forecast interval was constructed,
including the base, lower and upper scenarios of development. The baseline
scenario reflects the continuation of current trends, the lower scenario takes into
account a possible slowdown in growth due to macroeconomic and institutional
constraints, and the upper scenario assumes accelerated market development with
increased participation of second-tier banks and increased government support
measures.

It should be noted that the study has certain limitations. Firstly, it is based
primarily on open sources of information and official statistics. Secondly,
Kazakhstan does not yet have a unified system for disclosing information on
"green" loans, and therefore some of the data is evaluative. Thirdly, the time series
used for correlation analysis is limited to the period of active market development,
which may affect the stability of statistical conclusions. Despite these limitations,
the chosen methodology allows us to identify the main trends in the development
of "green" lending in the Republic of Kazakhstan, identify the institutional features
of the market and assess the prospects for its further growth.

Results. An analysis of the development of the "green" lending and sustainable
financing market in the Republic of Kazakhstan for 2015-2024 shows that this
segment of the financial market has gone from the actual absence of labeled
instruments to the gradual formation of an independent institutional infrastructure.
If in 2015-2019 there were no specialized "green" bonds and "green" loans in
Kazakhstan, then starting in 2020. The market began to take shape due to the
emergence of the first instruments of sustainable financing, the development of
a regulatory framework, the creation of an institutional infrastructure and the
expansion of the participation of development institutions.

According to the Center for Green Finance of the Astana International Financial
Center (AIFC), the total volume of green bonds placed and green loans issued in
Kazakhstan as of the end of October 2023 amounted to 150.2 billion tenge, or

(0 O & 390




ISSN 1991-3494 3.2026

483.1 million US dollars at the exchange rate as of November 1, 2023. At the
same time, the total volume of the sustainable finance market, including social and
synergetic instruments, exceeded 226.9 billion tenge (AIFC Green Finance Centre,
2023). At the initial stage, the structure of "green" financing was shifted towards
bond instruments: "green" bonds amounted to 112.9 billion tenge, or 75.2% of
the total volume of "green" instruments, while "green" loans reached 37.3 billion
tenge, or 24.8%. This ratio is explained by the fact that at the early stage of market
development, the main role was played by large institutional issuers with access
to the capital market, while bank lending to environmental projects was in the
formative stages.

Table 1 — Dynamics of issues of "green" financial instruments in Kazakhstan in 2015-2024

Year |"Green" "Green" Total annual | Cumulative Total loan The share
bonds, loans, output, volume, portfolio of banks, |of "green"
billion tenge | billion tenge | billion tenge | billion tenge | trillion tenge loans, %

2015 |0 0 0 0 12,8 0

2016 |0 0 0 0 14,2 0

2017 |0 0 0 0 13,8 0

2018 |0 0 0 0 14,5 0

2019 |0 0 0 0 15,2 0

2020 [0,2 0 0,2 0,2 16,8 0,001

2021 95,0 8,0 103,0 103,2 19,5 0,53

2022 |25,0 15,0 40,0 143,2 24,3 0,59

2023 [52,7 28,0 80,7 150,2 28,6 1,05

2024 (85,0 42,0 127,0 2352 33,8 1,18

Note. The data for 2024 is provided according to the authors' estimates based on the available

information on placements.

Source: compiled by the authors based on data from (the AIFC Center for Green Finance; the

Agency of the Republic of Kazakhstan for Regulation and Development of the Financial Market:

the National Bank of the Republic of Kazakhstan.)

The data in table 1 allow us to identify several stages in the development of
the green finance market. The first stage, covering 2015-2019, is characterized
by the absence of labeled "green" financial instruments. This was due to the lack
of a specialized regulatory framework, a national taxonomy of "green" projects,
and an independent verification infrastructure. The second stage began in 2020,
when the debut issue of "green" bonds was carried out. In August 2020 The Damu
Entrepreneurship Development Fund has placed "green" bonds in the amount of
200 million tenge on the AIFC Exchange (AIX) with a maturity of 36 months and
a coupon rate of 11.75% per annum. The funds raised were used to finance the
construction of a 2 MW solar power plant in the village of Shaulder in the Otyrar
district of the Turkestan region (UNDP Kazakhstan, 2022).

The next stage is associated with a sharp increase in market volumes in 2021.
During this period, major placements were carried out by JSC Samruk-Energo, the
Eurasian Development Bank and JSC KEGOC. In addition, in September 2021,
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the first marked "green" loan was issued: the Eurasian Development Bank and
Batys Transit JSC signed a loan agreement in the amount of 3.6 billion tenge
to finance the construction and operation of street lighting networks in Atyrau.
In 2022 The pace of placement of "green" instruments decreased compared to
2021, due to the tightening of monetary policy, an increase in the base rate of the
National Bank of the Republic of Kazakhstan, inflationary pressures and increased
uncertainty in the financial market. In 2023, the market demonstrated recovery
dynamics, and the accumulated volume of "green" financing reached 150.2 billion
tenge. In 2024, the market moved to a new stage of development, associated with a
more active participation of second-tier banks. In December 2024 JSC Halyk Bank
of Kazakhstan has made its debut placement of "green" bonds among second-tier
commercial banks in the amount of 20 billion tenge for a period of three years.
According to the authors, by the end of 2024, the cumulative volume of "green"
financing in Kazakhstan exceeded 235 billion tenge.

Dynamics of Green Financial Instruments Issuances in Kazakhstan (2015-2024)

95.0 mm Green Bonds
W Green Loans
85.0
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40 4

Issuance Volume (billion KZT)
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Source: compiled by the authors based on AIFC Green FIFGAe Centre and National Bank of Kazakhstan data.

Figure 1 — Dynamics of issues of "green" financial instruments in Kazakhstan in 2015-2024,
billion tenge
Source: compiled by the authors based on data from the (AIFC Center for Green Finance).
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Figure 2. Cumulative Green Financing
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Figure 2 — Cumulative volume of "green" financing in Kazakhstan in 2015-2024, billion tenge
Source: compiled by the authors based on data from the (AIFC Center for Green Finance).

Turning to the structure of market participants, it should be noted that
Kazakhstan's green finance market remains highly dependent on international
financial institutions and organizations with state participation. As of October 2023,
the dominant position was occupied by international financial institutions - the
Asian Development Bank and the Eurasian Development Bank, whose combined
share in the volume of issues was 43.3%. In second place were energy companies
with state participation - JSC Samruk-Energo and JSC KEGOC, whose share
reached 32.0%. State-owned financial institutions, including the Development
Bank of Kazakhstan JSC and the Damu Entrepreneurship Development Fund,
formed 16.6% of the market, while private financial institutions occupied 8.1%.

Table 2 — Structure of issuers of "green" financing in Kazakhstan as of October 2023

Category of issuers Representatives Volume of placements, | Share,
billion tenge %
International financial institutions ADB, EDB 65,0 433
Ene.rg?/ cqmpanies with state JSC "Samruk-Energy", 48.0 320
participation JSC "KEGOC" ’ ’
Government financial institutions | DBK JSC, FRP Damu 25,0 16,6
Private financial institutions Halyk Bank of Kazakhstan
12,2 8,1
JSC
Total 150,2 100,0
Note. The categorization was carried out by the authors based on data on specific issuers.
Source: compiled by the authors based on data from the (AIFC Center for Green Finance).

The data in table 2 show that the market of "green" financing in Kazakhstan is
still largely based on state and international development institutions. The private
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sector, including second-tier banks, began to become more actively involved in
this process only in 2023-2024. This indicates the need for further development
of incentive mechanisms, including subsidizing interest rates, guaranteeing green
projects, and unifying ESG disclosure requirements. There is a relatively balanced
distribution between the key sectors of the low-carbon economy in terms of
the use of "green" financing. Energy efficiency projects account for about 32%
of the total amount of funds raised, renewable energy projects - 31%, and the
remaining part belongs to mixed "green" projects. Energy efficiency projects
include modernization of urban infrastructure, construction and operation of street
lighting networks, reconstruction of power grids, reduction of energy consumption
and reduction of greenhouse gas emissions.

Figure 3. Structure of Issuers
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Private FI

Energy SOEs

State FI

Figure 3 — The structure of issuers and the directions of using the funds of "green" financing in
Kazakhstan
Source: compiled by the authors based on data from the (AIFC Center for Green Finance).

A special place in the "green" lending system is occupied by the Damu
Entrepreneurship Development Fund, which is one of the key development
institutions in the field of supporting small and medium-sized businesses. Within
the framework of a joint project with the United Nations Development Program
in Kazakhstan "Sustainable cities for low-carbon development", a mechanism for
subsidizing projects in the field of energy conservation of urban infrastructure
was developed. As of 2023 Within the framework of this program, 94 projects of
entrepreneurs were approved for the amount of loans of 17 billion tenge, and subsidy
agreements were signed for 32 projects worth 2 billion tenge. The mechanism
provides for subsidizing the interest rate on loans up to 10% at a lending rate of up
to 19%, which allows reducing the final interest rate for the borrower to no more
than 9%. The subsidy period is up to 3 years with the possibility of prolongation
up to 6 years. This tool is important for small and medium-sized businesses,
since the high cost of borrowed capital remains one of the main barriers to the
implementation of environmental projects.
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Along with the Damu Fund, the Development Bank of Kazakhstan plays a
strategic role in financing major infrastructure and energy projects. As of December
31, 2024, the share of renewable energy projects in DBK's loan portfolio was
4.4%, and the share of projects corresponding to the national taxonomy of "green"
projects reached 11.6% (Development Bank of Kazakhstan, 2024). The capacity
of renewable energy projects financed by the bank increased from 559.8 MW at
the end of 2023 to 709.8 MW at the end of 2024. The absolute increase was 150
MW, or 26.8%. This indicates that DBK not only forms a portfolio of "green"
projects, but also provides a specific production result in the form of an increase in
the installed capacity of renewable energy facilities.

The Eurasian Development Bank, which is one of the largest international
issuers of green bonds in the Kazakh market, also plays a significant role in the
market. In September 2021, the EDB placed the debut issue of three-year green
bonds in tenge in the amount of 20 billion tenge at a coupon rate of 10.5% per
annum. In 2023, the bank continued to actively place sustainable financing
instruments, including bonds worth 25 billion tenge and 50 billion tenge. The funds
raised were used for projects in Kazakhstan, including energy and infrastructure
modernization.

Among the second-tier banks, Halyk Bank of Kazakhstan JSC is the most
prominent market participant. In December 2024, the bank became the first
commercial bank in Kazakhstan to place green bonds worth 20 billion tenge.
This event is important for the development of the market, as it demonstrates
the transition of "green" financing from a predominantly quasi-governmental
and international segment to the commercial banking sector. In addition, the
bank participates in energy efficiency and renewable energy support programs
implemented jointly with the Damu Foundation, and also finances environmental
transport projects, including the purchase of compressed natural gas buses and the
development of the electric vehicle market.

Figure 4. Key Programs
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Figure 4 — Volumes of "green" lending and financing programs for key development
institutions and second-tier banks in the Republic of Kazakhstan, billion tenge
Source: compiled by the authors on the basis of data from the (AIFC Center for Green Finance;

DBK; FRP Damu).
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To assess the current state of "green" lending in Kazakhstan, a comparison
was made with international indicators. According to the AIFC Center for
Green Finance, the share of the "green" portfolios of second-tier banks and the
Development Bank of Kazakhstan in the total loan portfolios of banks amounted
to approximately 1.15%, or 301.2 billion tenge, as of mid-2023. For comparison,
in countries with developed green lending practices, the average share of green
loans in total lending exceeds 10%. An 8-10-fold gap indicates a significant growth
potential for this segment in Kazakhstan.

Figure 5. International Comparison

104

%

0 A
Kazakhstan

Figure 5 — The share of "green" lending in the total loan portfolio of banks in the Republic of
Kazakhstan and international comparison
Source: compiled by the authors based on data from the AIFC Center for Green Finance and
national regulators.
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In order to identify the key macroeconomic factors influencing the dynamics
of "green" financing, a correlation analysis was conducted for 2020-2024. The
volume of "green" financing, GDP growth rates, inflation and the overall loan
portfolio of the banking sector are used as factors.

Table 3 — Matrix of paired correlations of "green" financing and macroeconomic indicators for

2020-2024
Indicator "Green" financing GDP growth Inflation Loan portfolio
"Green" financing 1,000 0,853 -0,025 0,688
GDP growth 0,853 1,000 0,480 0,718
Inflation —-0,025 0,480 1,000 0,365
Loan portfolio 0,688 0,718 0,365 1,000

Note. The calculations were performed by the authors using the Pearson correlation coefficient.
Source: the authors' own calculations based on data from the (National Bank of the Republic

of Kazakhstan; International Monetary Fund and the Agency of the Republic of Kazakhstan for
Regulation and Development of the Financial Market).
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The results of the correlation analysis show a high positive correlation between
the volume of "green" financing and the GDP growth rate (r=0.853). This indicates
the close connection of this segment with the general macroeconomic dynamics.
During periods of accelerated economic growth, there has been an increase in
the volume of placements, which may be explained by an improved investment
climate, increased investor confidence, and increased demand for long-term
financial resources. A moderate positive correlation between the volume of "green"
financing and the total loan portfolio of the banking sector (r = 0.688) confirms
that the development of "green" lending is taking place in line with the general
expansion of bank lending, however, this segment is developing with a certain lag,
as it requires specialized project expertise, ESG assessment and confirmation of
the environmental impact. At the same time, the close to zero correlation between
"green" financing and inflation (r = -0.025) indicates the absence of a direct linear
relationship between inflationary processes and the volume of "green" instruments.
This may be explained by the multidirectional impact of inflation: on the one
hand, it increases the cost of borrowed capital, on the other hand, it encourages
enterprises to invest in energy efficiency to reduce operating costs.

To predict the volume of "green" financing in the medium term for 2025-2027,
two alternative specifications of nonlinear models were applied: the exponential
growth model and the logistic model. The use of nonlinear models is due to the
high volatility of annual placement volumes and the dependence of the market on
individual large transactions. The exponential model has the following form:

Y, = a\cdot o lb(t-2020)3

The logistic model is specified as follows:
Y, = \frac{L}1 + el *(—s)i}

where (Y)) is the amount of annual "green" financing in the year (t); (a), (b),
(D), (k), (t,) are the estimated parameters of the model.

Table 4 — Forecast of the volume of "green" financing in the Republic of Kazakhstan for

2025-2027

Indicator 2025 y. 2026y. 2027 y
Exponential forecast, billion tenge 170,2 236,7 3291
Logistics forecast, billion tenge 170,2 236,6 329,0
The lower limit of the forecast, billion tenge 136,1 1893 263.,3
The upper limit of the forecast, billion tenge 204,2 284,0 3949
Note. The calculations were performed by the authors using the nonlinear OLS method. The
confidence interval is built taking into account the high volatility of the market.
Source: the authors' own calculations.
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The obtained forecast values show that if the current pace of institutional
development is maintained, the volume of "green" financing in Kazakhstan may
increase from 170.2 billion tenge in 2025 to 329.1 billion tenge in 2027. Even
the lower limit of the forecast assumes growth to 263.3 billion tenge by 2027,
which indicates the high potential of the market. However, the implementation
of this scenario depends on the increased participation of second-tier banks, the
availability of long-term resources, the introduction of unified ESG reporting
standards and the practical application of the national "green" taxonomy.

Figure 7. Forecast of Green Financing
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Figure 6 — Forecast of the volume of "green" financing in Kazakhstan for 2025-2027, billion tenge
Source: the authors' own calculations.

Summarizing the results obtained allows us to conclude that the "green" lending
market in Kazakhstan has moved from the initial stage of formation to the stage of
institutional development. If there were no labeled "green" instruments in 2015-
2019, by 2024 a market had formed with the participation of international financial
organizations, development institutions, energy companies and second-tier banks.
International financial institutions and organizations with state participation remain
the main drivers of market development, which is explained by the availability of
long-term resources, project expertise and the ability to finance large infrastructure
projects. At the same time, second-tier banks are gradually beginning to play a
more active role in the development of "green" financing, and the debut placement
of "green" bonds by a commercial bank in 2024 was an important signal of the
expansion of banking participation in this segment.

At the same time, the development of green lending is hampered by a number
of systemic constraints, including the high cost of borrowed capital, lack of long-
term resources, weak ESG reporting by borrowers, lack of a uniform disclosure
standard, and insufficient preparedness of small and medium-sized businesses
to meet the requirements of green financing. Forecast calculations show a high
potential for market growth: if current trends continue, the volume of "green"
financing may exceed 329 billion tenge by 2027. However, achieving this level
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requires expanding the participation of second-tier banks, improving subsidy
mechanisms, developing guarantee instruments, and integrating the national
"green" taxonomy into the lending procedures of financial institutions. Thus, the
programs of "green" lending to second-tier banks and development institutions of
the Republic of Kazakhstan have significant potential for further expansion, and
the most promising is a mixed model based on the interaction of second-tier banks,
development institutions and international financial organizations.

Discussion. The obtained research results make it possible to expand existing
ideas about the mechanisms of development of "green" lending in emerging
financial markets and confirm a number of provisions presented in modern
scientific literature. The analysis showed that the development of the "green"
financing market in the Republic of Kazakhstan is taking place in stages and is
characterized by a gradual transition from institutional formation to the expansion
of the practical application of sustainable financing tools.

The results of the study confirm the conclusions of Miroshnichenko and Brand
(2021), according to which "green" lending is one of the most effective mecha-
nisms for stimulating the ecological modernization of the economy. The authors
note that banks are able to have a direct impact on the environmental transforma-
tion of enterprises through credit policy. The data obtained during the study indi-
cate that in Kazakhstan this function is still implemented mainly by development
institutions, while the participation of second-tier banks remains limited.

The revealed market structure is consistent with the conclusions of Gilchrist,
Yu, and Zhong (2021), who indicate that large institutional participants with access
to long-term financial resources dominate the early stages of sustainable finance
development. In Kazakhstan, the Development Bank of Kazakhstan, the Damu
Entrepreneurship Development Fund and the Eurasian Development Bank plays
a similar role. It is these organizations that provide financing for capital-intensive
projects in the field of renewable energy, infrastructure and energy efficiency.

The analysis showed that the share of second-tier banks in the total volume
of "green" financing remains relatively low. This situation is typical for most
emerging economies, as confirmed by Ozili research (2022). The author notes that
limited long-term resources, underdeveloped ESG infrastructure and a high level
of uncertainty prevent the active spread of "green" loans in the banking sector.
The results obtained indicate that these restrictions are fully characteristic of the
Republic of Kazakhstan.

The results of the study are consistent with the conclusions of Yameen,
Kijkasiwat, Hussain, Farooq and Ajmal (2024), according to which the
development of a "green" banking sector is impossible without integrating ESG
approaches into the risk management and decision-making system. An analysis of
Kazakh practice has shown that the implementation of ESG principles is still in
the formative stages, and uniform standards for environmental impact assessment
and information disclosure continue to develop. In this regard, the expansion of
"green" lending requires further improvement of the institutional environment.
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An important result of the study is the revealed relationship between the
volume of "green" financing and the general macroeconomic conditions. The high
positive correlation between the volume of "green" financial instruments and the
growth rate of the economy indicates that the development of sustainable financing
depends on investment activity and the general state of the financial system. This
conclusion is consistent with the results of Zhou, Caldecott, Hoepner, and Wang
(2020), who showed that the effectiveness of a green credit policy increases in
conditions of macroeconomic stability and a well-developed environmental risk
assessment system.

The analysis made it possible to establish that Kazakhstan is still significantly
inferior to countries with a developed system of sustainable financing in terms of
the penetration of "green" loans into the banking sector. The low share of "green"
assets in the total loan portfolio of banks indicates the presence of significant
potential for further growth. In this regard, the findings of the study confirm the
position of Kuanova, Sagieva and Zaitenova (2024), who emphasize the need to
adapt the international experience of sustainable financing to the specifics of the
national economy.

The results also revealed a number of systemic limitations that hinder the
further development of the market. The most significant problems include
limited long-term financial resources, high cost of borrowed capital, insufficient
standardization of "green" loan products, weak ESG reporting by borrowers, and
insufficient business awareness of existing support tools. Urazgalieva, Sembiyeva
and Kurmanova (2021), which highlights the need for comprehensive government
support for the development of «green» finance, identified similar problems in the
study.

The conclusion about the expediency of forming a mixed model for the
development of "green" lending deserves special attention. The conducted research
has shown that the model of interaction between second-tier banks, development
institutions and state support mechanisms seems to be the most effective. This
model allows combining the advantages of various market participants: commercial
banks' access to a wide customer base, the availability of long-term resources
from development institutions, and the ability to reduce financial risks through
government support tools.

The practical significance of the results obtained lies in the possibility of using
them in the development of measures to improve the national system of sustainable
financing. In particular, the results of the study substantiate the need to expand the
participation of second-tier banks in financing environmental projects, develop
interest rate subsidy mechanisms, introduce common ESG reporting standards
and further integrate the national taxonomy of "green" projects into the lending
activities of financial organizations.

Despite the results, the study has certain limitations. Firstly, some of the
information on individual programs is evaluative due to the lack of a unified
disclosure system for "green" loans. Secondly, the limited time series does not
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allow us to fully assess the long-term patterns of market development. Thirdly, the
work focuses mainly on institutional and financial aspects, whereas the assessment
of the actual environmental impact of implemented projects requires a separate
study.

Thus, the results of the conducted research generally confirm the provisions of
modern scientific literature on the increasing role of "green" lending in ensuring
sustainable economic development. At the same time, the identified features of
the Kazakh market indicate the need for further improvement of the institutional
environment and increased participation of second-tier banks in financing
environmentally oriented projects.

Conclusion. The conducted research made it possible to carry out a
comprehensive analysis of the "green" lending programs of second-tier banks and
development institutions of the Republic of Kazakhstan, identify the features of
their functioning, identify the main trends in market development and assess the
prospects for further expansion of sustainable financing mechanisms.

The results of the study showed that the market of "green" financing in
Kazakhstan for the period 2015-2024 has passed the stage of active institutional
formation. If there were practically no specialized "green" financial instruments
before 2020, then in subsequent years the necessary organizational and regulatory
prerequisites were created for the formation of a national system of sustainable
financing. The development of the market was accompanied by the introduction of
a national taxonomy of "green" projects, the appearance of the first "green" bonds
and loans, as well as the gradual integration of ESG approaches into the activities
of financial organizations.

It has been established that development institutions that provide financing for
large infrastructure and energy projects play a key role in the development of the
market at the present stage. At the same time, second-tier banks are gradually
expanding their participation in the implementation of environmentally oriented
initiatives, which indicates the gradual transition of "green" financing from a
predominantly quasi-governmental segment to the commercial banking sector.

The comparative analysis showed that the programs of development institutions
and second-tier banks have different directions and perform complementary
functions. Development institutions are focused primarily on long-term capital-
intensive projects, while second-tier banks have a higher potential for financing
small and medium-sized businesses, energy efficiency projects and modernization
of production processes. This allows us to consider these groups of financial
institutions as elements of a unified system of sustainable financing.

The results of the quantitative analysis confirmed the existence of a close
relationship between the development of "green" financing and the general
macroeconomic conditions. The revealed positive relationship between the volume
of "green" financial instruments and the pace of economic growth indicates that
the expansion of the sustainable financing market is taking place in the context of
increased investment activity and the development of the banking sector.
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The study identified the main factors limiting the further development of "green"
lending in the Republic of Kazakhstan. These include insufficient standardization
of "green" financial products, limited long-term financial resources, high cost
of borrowed capital, insufficient level of ESG reporting of enterprises, lack of
uniform disclosure mechanisms and insufficient awareness of business entities
about existing support tools.
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