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Abstract. The global financial crisis (2007) destroyed the foundation of the 
international financial system and highlighted the recent changes in traditional finance 
associated with a close attention to green finance and green economy. Public interest 
in financing green investments, socially responsible investments and investments 
with social impact is among these strategies that are gradually expanding (Morano et 
al., 2020). The dual impact scheme demonstrated the interaction between the global 
financial crisis and other climate change risks (Leichenko et al., 2009). Thus, the 
world's attention is largely focused on issues of sustainability and climate change 
(Zhang et al., 2019). As a result, green finance is important because it is the first 
organized attempt by the financial industry to link financial results with a positive 
impact on the environment. This can also be seen as one of the clear signs that the 
economic system has begun to adapt to the challenge of the environment as a whole 
(Berrou et al., 2019). Accordingly, all of the above determines the relevance of the 
topic under study. The key hypotheses and conclusions are further comprehensive 
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study of the theoretical and practical aspects of the development of the green 
economy, substantiating the need to create a system combining special financial 
institutions with green instruments and industries aimed at environmental protection. 
The results of this study, in our opinion, can undoubtedly have both theoretical and 
practical applications.

Key words: investments, financing, green economy, sustainable development, 
financial instruments
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Аннотация. Әлемдік қаржы дағдарысы (2007) халықаралық қаржы 
жүйесінің негізін бұзды және жасыл қаржы мен жасыл экономикаға мұқият 
назар аударумен байланысты дәстүрлі қаржыдағы соңғы өзгерістерді атап 
өтті. "Жасыл" инвестицияларды, әлеуметтік жауапты инвестицияларды 
және әлеуметтік әсер ететін инвестицияларды қаржыландыруға қоғамның 
қызығушылығы біртіндеп кеңейіп келе жатқан осы стратегиялардың бірі 
болып табылады (Morano et al., 2020). Қосарланған әсер ету схемасы жаһандық 
қаржылық дағдарыс пен климаттың өзгеруінің басқа тәуекелдері арасындағы 
өзара әрекеттесудің болуын көрсетті (Leichenko et al., 2009). Осылайша, бүкіл 
әлемнің назары негізінен тұрақтылық пен климаттың өзгеруіне бағытталған 
(Zhang et al., 2019). Нәтижесінде "жасыл" қаржы өте маңызды, өйткені бұл 
қаржы индустриясының қаржылық нәтижелерді қоршаған ортаға жағымды 
әсермен байланыстыруға бағытталған алғашқы ұйымдастырылған әрекеті. 
Мұны экономикалық жүйенің жалпы экологиялық сынаққа бейімделе 
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бастағанының айқын белгілерінің бірі ретінде қарастыруға болады (Berrou 
et al., 2019). Тиісінше, жоғарыда айтылғандардың барлығы зерттелетін 
тақырыптың өзектілігін анықтайды. Негізгі гипотезалар мен қорытындылар 
жасыл экономиканы дамытудың теориялық және практикалық аспектілерін 
одан әрі кешенді зерттеу, арнайы қаржы институттарын жасыл құралдармен 
және қоршаған ортаны қорғауға бағытталған салалармен біріктіретін жүйені 
құру қажеттілігін негіздеу болып табылады. Бұл зерттеудің нәтижелері, біздің 
ойымызша, теориялық және практикалық тұрғыдан қолданылуы мүмкін.

Түйін сөздер: инвестициялар, қаржыландыру, жасыл экономика, тұрақты 
даму, қаржы құралдары
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Аннотация. Мировой финансовый кризис (2007 г.) разрушил основу 
международной финансовой системы и высветил недавние изменения в 
традиционных финансах, связанные с пристальным вниманием к зеленым 
финансам и зеленой экономике. Общественный интерес к финансированию 
«зеленых» инвестиций, социально ответственных инвестиций и инвестиций 
с социальным воздействием входит в число этих стратегий, которые 
постепенно расширяются (Morano et al., 2020). Схема двойного воздействия 
продемонстрировала наличие взаимодействия между глобальным 
финансовым кризисом и другими рисками изменения климата (Leichenko 
et al., 2009). Таким образом, внимание всего мира в значительной степени 
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сосредоточено на вопросах устойчивости и изменения климата (Zhang et al., 
2019). В результате «зеленые» финансы имеют важное значение, поскольку это 
первая организованная попытка финансовой индустрии связать финансовые 
результаты с положительным воздействием на окружающую среду. Это также 
можно рассматривать как один из явных признаков того, что экономическая 
система начала адаптироваться к вызову окружающей среды в целом 
(Berrou et al., 2019). Соответственно, все вышеперечисленное определяет 
актуальность исследуемой темы. Ключевые гипотезы и выводы заключаются 
в дальнейшем комплексном исследовании теоретических и практических 
аспектов развития зеленой экономики, обосновании необходимости создания 
системы, объединяющей специальные финансовые институты с зелеными 
инструментами и отраслями, нацеленными на охрану окружающей среды. 
Результаты данного исследования, по нашему мнению, несомненно, могут 
иметь как теоретическое, так и практическое применение. 

Ключевые слова: инвестиции, финансирование, зеленая экономика, 
устойчивое развитие, финансовы инструменты

Introduction
Over the past decade, the concept of a green economy has become a strategic 

priority for many Governments. By turning their economies into a driving force 
for sustainability, these countries will be ready to address the major challenges of 
the 21st century – from urbanization and resource scarcity to climate change and 
economic instability.

At the same time, in order to achieve the goals of the "green" economy, it must 
combine circular and inclusive growth, improving the well-being of people and 
creating social justice, while reducing environmental risks.

The principles and basic ideas in the field of environmental protection are fixed 
at the international level, and the development of specific programs and targets is 
carried out at national levels.

The purpose of the study is to review modern publications on the development 
of the green economy, analyze current trends in green finance and develop 
recommendations for their further implementation in the economy of Kazakhstan.

This study differs from previous studies in several aspects. Firstly, the causal 
relationship between green finance, green energy and energy efficiency was evaluated 
simultaneously. Secondly, the causal relationship between variables is being tested 
for leading proponents of green finance around the world. The results are important 
and provide significant information. Thirdly, the empirical model consists of GEI, 
which includes various green energy resources constructed using the PCA method. 
Fourth, progress in the assessment is carried out in accordance with the STIRPAT 
approach, confirmed as a reliable analytical framework in the energy economy.

Research Material and methods
To date, tools for the valuation of changes in natural capital reserves are 

already being developed in the world. To assess the progress of the transition to 
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a green economy, indicators of the volume of emissions of greenhouse gases and 
other pollutants, the volume of waste generated and processed, investment in 
environmental projects, the production of environmentally friendly or, conversely, 
potentially dangerous to the environment and humans goods can be considered.

At the moment, the methodology of green financing is being laid both at the 
international level (CBI standards; UN PRI Principles of responsible investment) 
and at the national and regional levels. 

Results and discussion
In order to put Asian economies on the path to sustainable development, an 

unprecedented shift in investment from greenhouse gas production, fossil fuels 
and natural resources to more resource-efficient technologies and business models 
is required. The financial sector will have to play a central role in this green 
transformation. Green finance is defined as including "all forms of investment or 
lending that take into account the environmental impact and increase environmental 
sustainability" (Mohanty et.al., 2023).

An increase in capital inflows from the public and non-state sectors is possible 
through the use of green financing, which is aimed at achieving key sustainable 
development goals (Ahmad et al., 2022). Green finance serves as a link between 
the financial and environmentally friendly sectors (Ngo et al., 2021). It can also 
direct the flow of capital, thereby contributing to the optimization of industrial 
structures (Salazar, 1998). Green financial products have been developed to achieve 
sustainability. The research we have listed relates to financial services, such as 
venture investments, risk assessment and more environmentally friendly project 
activities that protect the environment, promote professional energy conservation 
and promote sustainable development. (Ding et al., 2022). According to Chami, et al. 
(2002), green finance helps in risk management and increases confidence in financial 
institutions in the market. Green debt products are a relatively new phenomenon in 
financial markets.

The development of a green economy is promoted by «green» finance, and this 
leads to «green» GDP growth (Wang et al., 2020). The expansion of investment 
and financial channels of the "green" industry is a key step in the development of a 
green economy to support the government and individual sectors. Therefore, green 
finance can be used to achieve comprehensive green growth, as it helps to mitigate 
the impact of the adverse effects of environmental changes.

An alliance of financial organizations called the Glasgow Financial Alliance for 
NetZero, which includes banks, insurance companies and management funds with 
total assets of about $130 trillion, has announced its intention to reduce to net-zero 
all emissions associated with investments and debt instruments of its participants by 
the middle of this century. The UK has announced that from 2023 it will introduce a 
requirement (initially in the recommendation mode) for all companies registered on 
the British stock market to publish plans to decarbonize their operations, including 
lending and investments. In particular, the British Finance Minister said that his 
country would become «the world's first net-zero financial center».
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The leaders of more than 40 states, with the participation of business and 
financial institutions, announced their intention to finally abandon the use of coal 
in the electric power industry. Among them there are countries with a high level of 
dependence on coal, such as Canada, Germany, Indonesia, South Korea, Poland, 
Ukraine and Vietnam. The USA, China, Russia, India, Australia and Japan did not 
join. It is assumed that the signatory countries will choose the year of cessation of 
coal use independently, based on the following approach: developed ― in the period 
from 2030 to 2039, developing – 2040–2049 (The analytical report).

Green" financial instruments are one of the components of the modern capital 
market, in particular, it is an extension of the existing line of financial instruments. 
The main instruments of green financing are «green» bonds, «green» lending, 
subsidies for green projects.

The key issue regarding the implementation of «green» financing is to determine 
which projects are «green» and which are not. In order to determine the list of 
areas/industries recognized as green, countries are developing a taxonomy of green 
projects. In addition to the taxonomy of green projects, a taxonomy of adaptation 
projects is being developed (i.e. a list of projects that are not green, but correspond to 
the national priorities of the country and have a positive effect on the environment). 
Further, in the green financing system within a certain country, the requirements 
for the project verification system are defined: criteria for compliance of financial 
instruments with the green or adaptation type, the procedure for determining 
compliance, description of verification requirements, definition of requirements for 
verifiers, etc.

An important feature of «green» bonds is the presence of certain bonuses when 
using them. So, in some countries, issuers of «green» bonds are entitled to special 
benefits. For example, issuers do not pay coupons (interest payments on bonds), the 
state fully or partially assumes the payment of coupons. On the other hand, investors 
may be exempt from paying income tax on income from «green» bonds.

In turn, from the business point of view, the main tool for confirming that 
the company's activities are carried out taking into account environmental and 
social factors is the introduction of ESG standards in reporting (accounting for 
environmental, social and managerial factors).

Assessing the dynamics of the volume of green emissions in the world, we can 
note its abrupt nature. As of the beginning of 2023, the «green» sector is dominated 
by the European region with a more mature green bond market, which includes many 
large issuers from both the private and public sectors.

More than 80 % of green investments in the world account for developed 
countries (80.5 %), emerging markets – 16.0 %, international institutions – 3.6 % 
(Expectations).
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Fig. 1. Global Trends of Green Bonds Issuance Amount
Source: Created by the Ministry of the Environment based on data on the CBI «Climate Bonds 

Partner Zone» database on March 17, 2023.

From the point of view of the sectoral structure of green investments, it can be 
noted that the share of the three main industries (energy, construction and transport) 
increased to 84.6 % in 2023. At the same time, most of the investments were related 
to the issue of the public sector.

 

 

 

 

Fig. 2. Green Bonds Issuance by Use of Proceeds
Source: Created by the Ministry of the Environment based on data on the “CBI Interactive Data 

Platform, as of H1 2022” on January 31, 2023.

In most countries of the world, the banking sector plays an important role in 
financing the transition to a less carbon-intensive economy. Financial institutions 
can stimulate the flow of funds into «green» economic activities, as well as indirectly 
contribute to transparency by requiring businesses and households to provide and 
disclose information about «green»/«brown» investments. As countries develop 
climate strategies, the expansion of green financing through banking reform appears 
to be a critical factor and tool that can really shift the balance towards «green», 
sustainable economic activity.

As you know, Kazakhstan is heavily dependent on fossil fuels, especially on the 
«brown» sectors, such as coal and oil industry. Given the complex political economy 
and the limited administrative capacity for reforms, it will be very difficult for the 
country to achieve its stated goal of carbon neutrality by 2060. In order to achieve 
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significant results and goals related to climate change, the Government of Kazakhstan 
needs to act selectively and create a solid foundation for «green» financing right now.

In this regard, Kazakhstan's transition to net zero emissions could be facilitated 
by two channels in the field of financial policy. One of the channels that can ensure 
the proper reflection of climate risks in the cost of lending, the management of such 
risks and related supervision in the financial sector is the activities of the Agency 
for Regulation and Development of the Financial Market (ARRFR), which oversees 
the banking sector, insurance, pensions and capital markets. The second channel 
involves the distribution of risks and other financial support from the state through 
appropriate quasi-fiscal structures to financial and non-financial markets, primarily 
to the Baiterek Holding and its subsidiaries.

Due to excessive lending to the «brown» sectors, Kazakhstan needs to manage 
the additional credit risk associated with the transition to net zero emissions and 
adequately reflect such risk in the cost of lending. Such carbon-intensive regions 
as Karaganda, Kostanay and West Kazakhstan, where the leading industries are oil, 
gas and coal production, receive the most loans from banks. At the same time, there 
is an acute shortage of loans in Zhambyl and Almaty regions – with their more 
environmentally friendly industrial structure.

Stimulating the inflow of loans to regions with more environmentally friendly 
industries could contribute to a more accelerated transition to net zero emissions. To 
do this, banks must reflect in their credit rates the risks associated with the «green» 
transition. But, as shown in Figure 1, when pricing loans, banks largely ignore these 
risks, which could be calculated based on current trends in greenhouse gas emissions 
in economic sectors. As we can see, the significant risk associated with the «green» 
transition has not yet been incorporated into the interest rates on loans (Ismael et al., 2022).

 

 

 

 

 
Fig. 3. The cost of financing in the domestic banking market

Source: World Bank calculations using data from the BNS and the National Bank of the Republic of 
Kazakhstan

Baiterek is a powerful instrument of financial policy in the economy of Kazakhstan, 
which, if properly reformed, can bring great benefits in financial development and 
greening of banking activities. According to the annual report for 2020, Baiterek 
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accounts for about 40–50 % of loans granted to non-energy sectors in important 
areas of the economy where greening is necessary, such as housing construction, 
national infrastructure and the activities of companies (small and medium-sized 
enterprises (SMEs), exporters and agriculture). Thus, the greening of the Baiterek 
Holding's activities can significantly contribute to increasing the sustainability of 
the Kazakh economy, set a strategic direction for the banking and financial spheres, 
which will allow us to go beyond environmental, social and managerial criteria or 
a "green" taxonomy, and focus efforts on financing projects that provide a scalable 
and proven "green" impact.. Baiterek can use the introduction of a green taxonomy 
to develop new products that will allow the economy to reduce carbon intensity and 
increase energy efficiency, such as loans for energy-efficient housing, loans for green 
infrastructure and loans for sustainable development for corporations and SMEs so 
that they can improve their carbon footprint.

And by applying the principles of impact investing, Baiterek can launch a beneficial 
cycle of orienting the operations of the financial industry to the verified environmental 
impact, including promoting the development of specialized companies and business 
lines in the field of independent environmental impact verification. The top-down 
reform of Baiterek's activities can be supplemented with pilot projects reflecting the 
principles of impact investment, starting with projects aimed at mitigating the effects 
of climate change, adaptation to climate risks and a fair transition focused on people. 
In addition, the issuance and targeted use of green loans, leasing, equity investments 
and insurance support can help Baiterek initiate issues of green bonds on the KASE 
and AIX exchanges, which will make a decisive contribution to the development of 
the green capital market in Kazakhstan and Central Asia.

The World Bank is working with the financial regulator of Kazakhstan to help 
promote regulatory responses to climate change in Kazakhstan, as well as with the 
Ministry of National Economy to reform the Baiterek Holding to more effectively 
facilitate the financing of green projects.

By focusing on these areas of banking sector reform, Kazakhstan can lay the 
foundation for green finance that will serve its carbon reduction goals, helping to 
ensure a more sustainable and inclusive future for all citizens of the country.

Table 1 presents the variables used in our model.
Table 1. Variables of model

Variable (symbol) Unit Source
Carbon emission per 
capita (COPC)

Metric tons per capita World Bank, 
Knoema

Population (POP) Number World Bank
GDP per capita 
(GDPPC)

Current US$ World Bank

Energy intensity (El) MJ/$ 2011 PPP GDP IEA, World Bank
Green bonds (GB) US$ Climatebonds.net
Green energy index 
(GEI)

Nuclear consumption Million tonnes oil equivalent BP, IEA
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Hydro consumption Million tonnes oil equivalent BP, IEA
Solar consumption Million tonnes oil equivalent BP, IEA
Wind consumption Million tonnes oil equivalent BP, IEA
Biofuels consumption Thousand barrels per day BP, IEA. Knoema

Note: Calculated by the author

The GEI, based on green energy consumption, is generated using the PCA 
technique, considering nuclear, hydro, solar, wind, and biofuel consumptions. Before 
conducting the PCA analysis, the Kaiser-Meyer-Olkin (KMO) test and Bartlett test 
were performed to determine the suitability of the data for factor analysis. As the 
KMO and Bartlett values are calculated as 0.83 and 0.001, respectively, the PCA 
technique can be employed for these variables. The PCA results are reported in Table 2. 

Table 2. Principal component analysis results
Component Eigenvalue % of variance Cumulative variance (%)

A1 3.54 78.04 78.04
A2 0.82 7.19 85.23
A3 0.76 5.87 91.1
A4 0.61 4.95 96.05
A5 0.39 3.95 100

Note: Calculated by the author

It can be concluded that A1 has an eigenvalue >1 and explains 67.4% of the total 
variance of green energy consumption among the ten Green Leaders. Therefore, A1 
was added to our model as GEI. Additionally, to understand the contributions of each 
variable in component A1, the factor loadings are presented in Table 3. 

Table 3. Factor loadings of green energy consumptions in component A1
Variable Component A1
Nuclear consumption 0.014
Hydro consumption 0.082
Solar consumption -0.051
Wind consumption 0.749
Biofuels consumption 0.009

Note: Calculated by the author

The results in Table 3 prove that hydro and wind consumption is higher than other 
green energy con- sumption methods in the selected component of A1. 

The generalized method of moments (GMM) esti- mation approach is selected 
to explore the Granger causal linkages between the variables through Eq. 3 for the 
annual data covering 2002–2018. 

The results prove that higher energy intensity, a proxy for energy efficiency, 
accelerates CO2 emis- sions, implying that among the Green Leaders, a 1 % increase 
in energy intensity (contribution of energy to economic size) accelerates pollutant 
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emissions by approximately 0.09% in the long term. This is consistent with Shahbaz 
et al. and Namahoro et al. for select African countries. 

Green bond issuance as a proxy for green finance favors green energy deployment 
and reduces CO2 emissions per capita. This variable’s estimated coef- ficient suggests 
that a 1% increase in the volume of issued green bonds reduces CO2 emissions 
by approximately 1 % in these countries. Peri, Wang et al., Loffler et al. and Meo 
and Karim have proved a similar result for different countries, while Mensi et al. 
observed the inefficiency of issued green bonds (Rasoulinezhad еt al., 2022). 

The significant empirical findings reveal that: In the long term: 
- An increase in the total population of these countries and a higher GDP per 

capita without energy transition and switching to clean energy may increase CO2 
emissions. 

- The issuance of green bonds makes access to financial resources easier, favoring 
green energy deployment and reducing CO2 emissions per capita. This variable’s 
estimated coefficient sug- gests that a 1 % increase in the volume of green bonds 
reduces CO2 emissions by approximately 1 %. 

- The GEI shows the status of green energy. The results show that the higher the 
value of GEI, the lower the CO2 emissions. For example, its estimated coefficient 
indicates that a 1 % increase in the GEI can decrease CO2 emissions by approximately 
0.92 % based on green energy consumption. 

The empirical evidence shows that green finance and green energy deployment 
can only help countries reduce CO2 emissions in the long term. However, they play 
an essential role in accelerating GDP per capita in the short and long terms (Asian 
Development Bank Institute, 2018). 

As mentioned above, many different tools can be used to expand green financing. 
The most appropriate choice of instruments will depend on the context of a particular 
country; while some market instruments may be more appropriate in one country, 
another country may prefer a more interventionist policy.

 

 

 

 
Fig. 4. Credit and investment barriers

Nevertheless, a coordinated and systematic approach involving all relevant 
stakeholders is needed in all countries to ensure fundamental cultural changes 
in financial markets and to ensure sustainability in financing and investment. 
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Financial authorities need to create incentives for financial companies to expand 
green financing and provide support and recommendations, but the experience 
of different countries also shows that rules and regulations are often necessary 
for the actions of financial firms.

Conclusion
Thus, all net income from the issuance of green financial bonds should be 

used to finance green initiatives, often through the issuance of green loans for 
the development of green infrastructure projects. As a rule, financial institutions 
that care about environmental sustainability enter into transactions with green 
financial securities on the financial market. In addition, the creation of a green 
financial system can make it possible to allocate social capital for investments 
in green business, increase awareness of corporate social responsibility and 
accelerate the overall transition of the industry to a greener economy. During the 
COVID-19 pandemic, this evidence was very convincing. Environmental and 
natural externalities of resources can be eliminated through market mechanisms 
using «green» finance.

In order to successfully bring the financial system in line with the Sustainable 
Development Goals, financial management should be aimed at achieving the 
following goals:

Raising awareness of regulators and market participants about the financial 
sector of environmental and climate risks.

Developing the capacity of the financial industry to analyze and manage 
environmental risks through the accumulation and exchange of knowledge.

Building the capacity of the financial industry to develop sustainable financing 
methods and new lending tools to finance sustainable projects, such as renewable 
energy sources.

Increase transparency through ESG disclosure requirements.
Providing incentives, where necessary, to banks and NBFOs to finance green 

projects.
Support for the development of new market segments, such as the green bond 

market or climate risk insurance.
Development of long-term refinancing sources in local currency for banks so 

that they can provide long-term loans.
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