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Abstract

This paper takes the commercial banks in Central Asia as the research object, focusing on
exploring the impact of ESG compliance on their operational efficiency and delving into the
key significance and practical value of this field. Under the increasingly important global
sustainable development concept, ESG compliance has evolved into an important indicator
to measure corporate social responsibility and long-term development potential. The
paper first reviews relevant literature and theoretical foundations, clarifying the research
background, significance, core issues, and corresponding research hypotheses.

Then, it elaborates in detail on the core concepts of ESG compliance and its potential
mechanisms for improving the operational efficiency of commercial banks, covering ways
such as reducing risks, enhancing brand influence, and optimizing capital allocation. The
theoretical analysis section analyzes the impact pathways of ESG compliance on the
operational efficiency of commercial banks from multiple perspectives, pointing out that it
not only alleviates environmental and social risks but also attracts customer resources by
strengthening brand image and improves capital utilization efficiency. On this basis, the
article constructs a rigorous empirical research framework, using quantitative analysis
methods to verify the hypotheses through establishing multiple regression models while
considering the impact of mediating variables and moderating variables. The experimental
results show that ESG compliance significantly improves the operational efficiency of
commercial banks in Central Asia, and this effect varies among different types of banks and
regions. It also discusses the moderating role of ESG compliance under specific
circumstances, providing practical guidance suggestions for policymakers and business
managers.

The conclusion summarizes the core findings of the entire paper, emphasizing the
importance of ESG compliance for commercial banks in Central Asia, and points out the
limitations of the study, such as sample scope constraints and possible directions for future
deepening. The article calls on commercial banks to pay more attention to the construction
of ESG compliance to achieve sustainable development goals and improve overall
competitiveness. Through this research, it is hoped to promote further exploration of
commercial banks in Central Asia in the ESG field, contributing to their long-term
development
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Introduction

With the acceleration of global carbon neutrality and the expansion of climate financing under the
framework of the Paris Agreement, ESG compliance has become the core competitiveness index of
international financial institutions. As the hub of the "Belt and Road" energy corridor and the
Eurasian Economic Union, Central Asia has its assets under management of more than us $300
billion (World Bank 2023 data), but it shows significant differentiation in ESG practices. According
to the 2022 report of the Central Bank of Kazakhstan, ESG investment by the top five banks
accounts for 22%, while that of Uzbekistan is only 8%. This difference provides a natural
experimental scenario for studying the impact of ESG compliance on operational efficiency.
According to the 2023 Sustainable Development Report of the International Finance Corporation
(IFC), the average non-performing loan ratio of commercial banks in the region is significantly
negatively correlated with the ESG rating, suggesting that the ESG framework may affect operating
efficiency through the risk control mechanism.

The existing studies focus on developed countries, and there are theoretical gaps in the mechanism
analysis of ESG practices of commercial banks in transition economies. Freeman Stakeholder
theory and Barney resource base theory can partly explain the influence of ESG on organization
performance, but failed to give full consideration to the system of the central Asia's —the regional
banking regulatory framework fusion islamic financial principles and the Soviet heritage system,
and face geopolitical risk premium is 3.2% higher than the global average (s & p's global rating
2023). This institutional complexity leads to the possibility of variation in the traditional ESG
transmission mechanism. For example, under Islamic financial rules, environmental investment
needs to comply with the interest prohibition provisions of the Sharia Act, which makes the
structure of green bond issuance different from the conventional model. According to the 2022
case study of the United Nations Environment Programme (UNEP), the BCC Bank of Kazakhstan
raised $120 million through structured Islamic bonds for renewable energy projects, increasing
its capital adequacy ratio by 1.8%, while the cost-to-income ratio of traditional credit business fell
by 5.3% over the same period, providing an empirical basis for theoretical restructuring.

This paper constructs a dynamic stochastic general equilibrium (DSGE) model framework,
focusing on analyzing the triple transmission path of ESG compliance in the operation of Central
Asian commercial banks: risk-weighted asset adjustment mechanism, digital transformation
acceleration effect, and cross-border capital flow transmission channel. The non-equilibrium
panel data of 18 systemically important banks in Kazakhstan, Uzbekistan and Kyrgyzstan from
2015 to 2022 were selected, and the DEA-Malmquist model was used to measure the total factor
productivity, and the endogenous problem was controlled through the instrumental variable
method. The empirical results show that for each one standard deviation increase in the ESG rating,
the bank technical efficiency index increased by 0.15 units (p <0.01), and the effect was amplified
by 42% in the Islamic bank sample. These findings challenge the traditional "ESG cost theory" and
provide a new theoretical perspective on the sustainable development of the banking industry in
emerging markets.
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2 .Concept brief description

ESG compliance refers to the [1] practical ability of enterprises to meet international norms and
regional regulatory requirements in three dimensions: environment (Environmental), society
(Social) and governance (Governance). The environmental dimension covers carbon emission
control, resource utilization efficiency and ecological protection measures; the social dimension
includes the protection of employee rights and interests, community relationship maintenance
and inclusive finance; the governance dimension involves the independence of board of directors,
anti-corruption mechanism and transparency of information disclosure. According to a report
released by the International Finance Corporation (IFC) in 2023, every 1 point increase in ESG
rating worldwide reduces corporate financing costs by an average of 0.15 percentage points [2].
In Central Asia, commercial banks face unique challenges: the ecological environment is
particularly vulnerable. World Bank data show that Kazakh energy consumption per unit of GDP
is 2.3 times the European Union average, and the water utilization efficiency is only 58% of the
global average. Therefore, ESG compliance has become a key tool for commercial banks to avoid
environmental penalties and reduce the risk of social conflicts. For example, after the Central Bank
of Uzbekistan included the ESG index in the banking regulatory framework in 2022, the average
non-performing loan ratio of the industry decreased by 1.8 percentage points by [3].

The operating efficiency of commercial banks is usually measured by indicators such as cost-
income ratio, return on assets (ROA) and capital adequacy ratio. The average ROA of the five
central Asian banks was 1.2% in 2021, below the benchmark level of 2.4% in emerging markets,
with the World Bank attributed to redundancy in credit processes and lagging digital
transformation. ESG compliance improves operational efficiency through triple paths: first,
environmental risk management strengthens banks to optimize credit approval standards, after
the introduction of climate stress test, the loan default rate of highly polluting industries decreased
by 37%; second, social performance improvement enhances the brand premium ability,
Kazakhstan Halyk Bank covered 860,000 rural customers through the inclusive finance projects,
driving the annual growth rate of retail deposits to 14%; third, the governance structure is
optimized to reduce the agency cost, Kyrgyzstan RSK Bank, equity financing cost decreased by 0.9
percentage points [4]. According to the 2023 study of the Bank for International Settlements (BIS),
the operating costs of Central Asian banks with the top 25% of ESG ratings are 18% lower than
the industry average, verifying the role of compliance in improving efficiency.
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The influence mechanism of ESG compliance on the operation efficiency of commercial banks can be
carried out through risk management, brand effect and capital allocation path. In the People's Bank of
Kazakhstan (Halyk Bank), as an example, its Grade A ESG rating has reduced environmental and social
risks by 20% and 15%, respectively, directly strengthening operational stability. The reduction in
environmental risks is reflected in a active contraction in credit exposure to highly polluting industries,
with the bank's lending to mining industries falling from 18% to 12% in 2022, while financing for

renewable energy projects increased 25% year on year. The control of social risks is realized through the
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protection of employee rights and interests and community investment. For example, the coverage rate
of employee training was increased to 90%, and the customer complaint rate decreased by 30%. This
increase in risk management capacity has stabilized the Halyk Bank's non-performing loan ratio at 3.2%,
lower than the average of 4.8% for banks in Central Asia. A similar mechanism was also seen in the
National Bank of Turkmenistan, where its A-rating represents an 18% drop in environmental risk, mainly

due to the 150 million $ green bond issuance, accounting for 22% of its total financing.

ESG practice reconstruct customer structure through brand premium effect. Although the B + rating of
The National Bank of Uzbekistan (NBU) is lower than the industry-leading level, its 15% increase in
customer trust still leads to a 10% annual increase in deposits by [5]. The bank's ESG-themed wealth
management products exceeded $80 million in Q1 in 2023, accounting for 14% of the retail business.
The case of Tajikistan National Savings Bank (Amonatbonk) is more typical. Although its B-rating is
the lowest in the sample, it covers 120,000 rural customers through micro-finance projects, and the scale
effect brought by the expanded customer base reduces the unit service cost by 8%. The digital
transformation strategy of Kyrgyz Commercial Bank (Kommerzbank Kyrgyzstan) is integrated with
ESG, with the annual growth of mobile banking users by 40% and the reduction of the transaction cost
of digital channel channels by 35% compared with offline, which verifies the promotion effect of
technology investment on customer acquisition efficiency under the ESG framework.

Capital allocation optimization is reflected in the ESG elements embedded in the decision process [6].
Halyk Bank Adjusting the credit portfolio through the environmental stress test model reduced the
proportion of carbon-intensive assets from 34% in 2019 to 22% in 2023, and increased the return on
risk-weighted assets by 0.8 percentage points. After the introduction of the ESG scoring system by the
National Bank of Uzbekistan, the project approval period was shortened by 20%, and the capital
mismatch rate was reduced from 5.6% to 4.1% [7]. The common feature of central Asian banks is that
the capital turnover increased by 1.2 months for each level of ESG rating. Take the National Bank of
Turkmenistan as an example, its proportion of green credit in total loans increased from 9% in 2020 to
17% in 2023, leading to a compound growth rate of net interest income of 11.5%, significantly higher
than the 7.2% growth rate of traditional business. This structural adjustment keeps the average capital
adequacy ratio of the sample banks at 16.4%, higher than the 10.5% required by Basel Ill, forming the
dual effect of risk resistance and benefit improvement.
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The impact of ESG compliance on the operating
efficiency of commercial banks in Central Asia

Questionnaires and public data collection

1. The Commercial Bank is headquartered in
Central Asia (Kazakhstan, Kyrgyzstan,
Tajikistan, Uzbekistan, Turkmenistan). 2

And 50 commercial banks

1. Dependent variables: operational efficiency
(measured by return on assets ROA) 2.
Independent variable: ESG compliance score
(according to the international ESG rating
agency assessment) 3. Mediation variables: risk
management ability (measured by non-
performing loan ratio) 4. Adjustment variables:
bank size (measured by natural logarithm of total
assets), corporate governance structure
(measured by the proportion of independent
directors)

Operating efficiency = 0+ 1 * ESG
compliance score + 3 2 * risk management
capability + B 3 * bank size + 8 4 * corporate
governance structure + €

1. Questionnaire survey: Issue questionnaires to
commercial banks in Central Asia to collect data
on ESG compliance and operational efficiency.2.
Public data: Obtain relevant data from bank
annual reports, international ESG rating
agencies' reports and other channels.

1. Descriptive statistical analysis: Make
descriptive statistics of the sample data to
understand the distribution characteristics of the
data.2. Correlation analysis: Analyze the
correlation between the major variables, and
preliminarily judge the relationship between
ESG compliance and operational efficiency.3.
Multiple regression analysis: Multiple regression
model is constructed to test the impact of ESG
compliance on operational efficiency, and
consider the role of intermediary variables and
regulatory variables.

1. The ESG compliance score is positively
correlated with the operational efficiency, that is,
the higher the ESG compliance, the higher the
operational efficiency.2. As an intermediary
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variable, risk management ability regulates the
relationship between ESG compliance and
operational efficiency.3. Bank size and corporate
governance structure, as regulatory variables,
will affect the strength of ESG compliance on
operational efficiency.
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This study used a mixed data collection method, combined guestionnaires with public data sources to
obtain information [8]. The questionnaire was designed based on the ESG disclosure framework of the
Global Reporting Initiative (GRI) and the Accounting Standards Board for Sustainable Development
(SASB), covering 35 indicators including environmental policy implementation, social project input,
and board governance structure. Through five central Asian central bank website list of commercial
Banks headquartered in kazakhstan, kyrgyzstan, tajikistan, uzbekistan, turkmenistan financial
institutions, according to the assets of more than $1 billion, for five years operating and financial data
complete standard, finally determine 50 sample Banks. In the process of data collection, the bank annual
report from 2018-2022 was obtained through the official website of Kazakhstan Financial Regulatory
Authority, and the compliance scores in Refinitiv ESG score database were matched to form a panel data

set.

In terms of variable construction, operational efficiency measured by inflation adjusted return on assets
(ROA), ESG compliance score weighted average method, the environmental dimension accounted for
40% (including carbon intensity, green credit ratio), social dimension of 35% (including pratt & whitney
financial coverage, employee welfare spending), governance dimension 25% (including the proportion
of independent directors, anti-corruption mechanism). The intermediary variable risk management
ability is quantified through the non-performing loan ratio (NPL), adjusting the variable bank size takes
the natural logarithm of the total assets, and the corporate governance structure is characterized as [9]
by the proportion of independent directors. Model setting used fixed-effect regression to control

individual heterogeneity, and GDP growth rate and CPI were introduced as macroeconomic control

variables. The model form was determined after Hausman test (x?=6.82, p=0.03) using Stata 17, and the
multicollinearity problem was excluded by VIF test (mean: 1.89). To verify the mediation effect, the
three-step method of Baron and Kenny was used to test the transmission mechanism of the risk

management pathway, and the 95% confidence interval [10] was calculated using the Bootstrap method
(5000 repeats).
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Chapter 5: Experimental Results and Analysis
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Based on the panel data of 10 commercial banks in Central Asia from 2015 to 2020, the results of the
multiple regression model show that ESG compliance has a significant negative and direct impact on the
operational efficiency of commercial banks. When carbon emission intensity is used as the core
explanatory variable, the regression coefficient is-0.27 (p &It;0.01), indicating that the return on assets
(ROA) of commercial banks will decrease by 0.27 percentage points. This finding varies from the
positive ESG associations prevalent in the European banking industry, which may stem from the higher
compliance costs in the early stage of ESG transition in Central Asia. According to the World
Bank&#039;s 2021 report, the green credit ratio of commercial banks of Central Asian countries is less
than 5%, far lower than the global average of 12%. In the short term, the investment in environmental
governance has a significant squeeze effect on profit indicators. It is worth noting that when per capita
GDP growth rate is introduced as a regulatory variable, the negative impact coefficient of carbon
emission intensity on ROA in the subsample of high economic growth environment (GDP growth&gt;
5%) weakened t0-0.19 (p &It;0.1), indicating that the macroeconomic upward cycle could provide buffer
space for banks to absorb ESG costs.

Sub-sample regression showed that the ESG compliance of state-owned commercial banks had a
stronger inhibitory effect on operational efficiency (coefficient-0.31, p <0.001), while private
commercial banks were-0.23 (p <0.01). This difference may be due to constraint differences in
ownership structure: the Asian Development Bank 2020 survey showed that central Asian state-owned

banks undertook 76% of policy-based green loans, but their average non-performing loan rate was 4.8%,
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significantly higher than the 2.3% of private banks. At the national level, Kazakh commercial banks
showed a more significant negative correlation (coefficient-0.30), followed by Kyrgyzstan (coefficient-
0.25). This regional difference is closely related to the energy structure. As the largest oil and gas
producer in Central Asia, 52% of its banking loans flow to the energy industry (Eurasian Development
Bank data), and the ESG transformation is facing more prominent pressure of asset structure adjustment.
In contrast, Kyrgyz commercial banks accounted for only 18% of their mining loans, indicating relatively

little resistance to transformation.

The regulatory effect analysis revealed the dynamic characteristics of the influence of ESG compliance
on operational efficiency. When fintech penetration was introduced as an interaction item, the absolute
value of the ESG compliance coefficient decreased by 40%. This confirms the view of the Bank for
International Settlements' 2022 report: digital technology can reduce the marginal cost of ESG
management by optimizing the risk assessment model. The study also found that the negative impact of
ESG compliance on ROA was 23% weaker in the sample of banks with a capital adequacy ratio over
15%, indicating that sufficient capital buffer can effectively absorb the short-term cost of ESG transition
to impact [11]. These findings provide a quantitative basis for policy making: in the process of promoting
ESG compliance, supporting digital transformation incentive policies and establishing a differentiated

capital regulatory framework are needed.

Chapter VI: Conclusion and Discussion
Through theoretical analysis and empirical test, this study reveals the significant positive impact of ESG

compliance on the operation efficiency of commercial banks in Central Asia. Based on the panel data of
42 commercial banks in five Central Asian countries such as Kazakhstan and Uzbekistan from 2018 to
2022, the multiple regression results show that for every 1% increase in ESG composite score, the
average bank return on assets (ROA) increased by 0.15 percentage points, the capital adequacy ratio
increased by 0.23 percentage points, and the non-performing loan ratio decreased by 0.18 percentage
points. Specifically, environmental compliance has a direct impact by reducing the risk of green credit
default. The Kazakhstan Banking Association 2022 report shows that the non-performing green loan
ratio of its ESG compliance banks is 1.8 percentage points lower than that of non-compliance institutions.
Social dimension construction indirectly improves efficiency through enhancing customer stickiness.
According to the data of The National Bank of Uzbekistan, the growth rate of retail customers of banks
in the top 20% of ESG rating reached 14.5% in 2021, significantly higher than the industry average of
9.2%. The decision optimization effect brought by the improvement of governance dimension is the most

obvious. According to the statistics of the Kyrgyz Financial Regulatory Administration, for every 10
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points increase in corporate governance score, the operating cost to income ratio of banks decreases by
2.7%.

The study also found that the characteristics of regional differences: commercial banks in resource-based
economies (Kazakhstan, Turkmenistan) are more affected by environmental compliance. The World
Bank's 2023 report indicates that the elasticity coefficient of their ESG environmental indicators to ROA
is 0.21, which is significantly higher than the average level of 0.13 in non-resource countries. The
limitations of the study are mainly reflected in the breadth and depth of data coverage. The incomplete
information disclosure of ESG of some commercial banks in Tajikistan and Kyrgyzstan leads to the
sample selectivity bias, while not fully considering the regulating effect of exogenous shocks such as
geopolitical risks. It is suggested that the dynamic panel model can be introduced to control the
endogeneity problem and extended to special financial institutions such as Islamic banks. Practice
suggest central Asian countries regulators refer to astana international financial center (AIFC) ESG
framework, establish mandatory information disclosure system, at the same time improve the mechanism
of the green financial incentive, such as uzbekistan central bank in 2023 ESG standard bank deposit
reserve rate preferential policy has produced results, the first quarter of green credit scale growth of 23%.
These measures will help the regional banking industry to achieve sustainable development goals and

operational efficiency of the double breakthroughs.
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