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This paper analyzes the integration of environmental, social, and
governance (ESG) sustainability strategies, artificial intelligence
(Al), and financial strategy in the banking industry to advance
sustainable innovation and risk management. This study explores
the impact of these factors on improving banking performance
and risk diversification, particularly emphasizing the correlation
between sustainability best practices and various financial
benefits. The scientific methodology used in this paper is
qualitative. It is based on the explanation and analysis of three
case studies: Nova Ljubljanska Banka (NLB) in Slovenia, Erste
Group Bank AG in Austria, and Bank of Valletta (BOV) in Malta.
The data for these case studies were collected from official
reports, documents, and other relevant sources. Also, this data
was analyzed through a comparative matrix of ESG and Al
performance in the studied banks. The results of the study show
that the integration of ESG and Al improves financial
performance and has positive effects on the sustainability and
transparency of banking operations. The practical implications of
this study are that banks, in general, can benefit from
implementing these strategies to strengthen their competitive

advantages in sustainable economic development.
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1 Introduction

The global banking industry is at a pivotal juncture in the 21st century, facing the
pressing challenges of promoting sustainable growth while ensuring financial
stability in the face of rising geopolitical tensions, environmental change, and
technological advances. In recent years, environmental, social, and governance
(ESG) factors have moved from the sidelines to become fundamental components
of corporate strategies, driven by regulatory requirements, stakeholder expectations,
and the urgent threat of climate change. Similarly, the rapid expansion of artificial
intelligence (AI) has transformed financial services, offering remarkable
improvements in risk assessment, customer setvice customization, and operational
flexibility. However, the potential of merging ESG principles with Al-based financial
approaches remains largely unexplored, particularly in how these integrations can

reshape risk management strategies and encourage sustainable innovation.

This research aims to fill this important gap by exploring the dynamic relationship
between ESG sustainability efforts, Al technologies, and strategic financial planning
in the European banking sector. Focusing on three well-known banks — Nova
Ljubljanska Banka (NLB) in Slovenia, Erste Group Bank AG in Austria, and Bank
of Valletta (BOV) in Malta — the study highlights how the deliberate integration of
cthical governance, advances in machine learning, and financial creativity
strengthens both competitive and systemic resilience. The selection of these case
studies reflects a careful mix of geographical and operational diversity: NLB
represents the experience of post-transition economies in Central Europe, Erste
Group is a multinational banking entity with a strong commitment to sustainable
finance, and BOV offers valuable insights for banks in smaller countries navigating

the EU regulatory landscape.

This study uses a qualitative approach based on comparative analysis, using key
information from corporate sustainability reports, annual financial statements, and
Al implementation strategies published by selected organizations from 2020 to 2024.
It presents a unique analytical framework that combines 23 environmental, social,
and governance (ESG) performance metrics with 17 indicators related to Al
adoption in areas such as credit risk modeling, fraud detection, and customer service
automation. This creates a comprehensive perspective on the integration of

technology and ethics. Initial results show that banks that score above average in
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ESG compliance and Al maturity see a 19% increase in return on equity and a 34%
decrease in the non-performing loan ratio. This compares with industry averages,
highlighting the importance of this relationship. The following sections will examine
these trends in detail, starting with a discussion of the changing relevance of ESG in
bank risk structures, followed by an assessment of the transformative impact of Al
on sustainable finance. An in-depth analysis of three case studies will highlight
operational best practices, while a comparative assessment framework will identify
the essential elements of success and implementation barriers. The paper will
conclude with strategic advice for policymakers and financial leaders seeking to

balance profit with environmental responsibilities during these multiple crises.
2 Literature review and meta-analysis

Research on artificial intelligence (Al) and environmental, social, and governance
(ESG) as catalysts for financial innovation in the banking sector has made
remarkable strides over the past decade. This evolution has been driven by a growing
body of research that links technological, ethical, and economic perspectives. Initial
research from the mid-2010s paved the way for assessing the ability of Al to
implement sustainability objectives. McKane et al. (2017) were at the forefront of
this Field, illustrating how machine learning techniques could reduce industrial CO,
emissions by 12-18% through predictive maintenance in manufacturing. Their
findings highlighted the potential of Al to align operational efficiency with climate
objectives. This concept was further strengthened by Field (2019), who showed that
Al-enhanced supply chains could reduce corporate carbon footprints by 22% in
energy-intensive industries. This eatly research positioned Al as an automation tool

and an important instrument for decarbonization.

At the same time, researchers began to measure the financial benefits of integrating
ESG principles. Bassani and Osorio (2017) found a direct link between Al-powered
ESG risk assessments and profitability, showing that companies implementing these
systems experienced 8-14% higher returns, thanks to better risk diversification. The
link between ethical governance and financial success was further supported in
subsequent studies. For example, (Brem et al., 2020) found that organizations that
used Al for ESG oversight experienced a 19% increase in employee retention and
25% faster regulatory compliance, indicating that embracing the technology
strengthens operational strength and workforce stability.



9t FEB INTERNATIONAL SCIENTIFIC CONFERENCE: SUSTAINABLE MANAGEMENT

732
IN THE AGE OF ESG AND AI: NAVIGATING CHALLENGES AND OPPORTUNITIES

By the early 2020s, the academic focus had shifted from questioning the importance
of ESG to exploring ways in which artificial intelligence could enhance its effects.
Improvements in research methods were key to deepening this understanding.
(Lahouel et al.,, 2021) Criticized previous ESG studies for ignoring endogeneity
issues, showing that when elements such as ownership structures were taken into
account, previous findings on the financial effects of ESG varied significantly. Their
research prompted a wave of powerful econometric models, as seen in the work of
(Ben Lahouel et al., 2019), who showed that foreign-owned banks in Europe that
used ESG strategies augmented by artificial intelligence achieved 9% higher returns
on their assets compared to their domestic counterparts. These results highlighted
the importance of an international risk-sharing strategy and the need for

transparency in sustainability reporting.

The evolving regulatory environment has significantly driven this integration.
(Moneva et al., 2020) Noted that reforms to the EU taxonomy after 2018 led to a
35% increase in ESG reporting accuracy among banks using Al-powered audit
technologies, indicating that policies act as a driving force for technology adoption.
Along the same lines, (Boubakri et al., 2020) analyzed 2,300 banks across Europe
and found that foreign branches using Al-enhanced ESG frameworks outperformed
their domestic counterparts by 14% in liquidity coverage during financial crises,
highlighting the strategic advantages of aligning with global regulations.

As AD’s predictive capabilities have advanced, researchers have begun investigating
its potential in managing systemic risks. (Houston et al., 2010) previously showed
that artificial intelligence outperformed traditional approaches, increasing the
accuracy of credit risk prediction by 27%. More than a decade later, (Bilgin et al.,
2021) extended this analysis to include ESG scenarios, showing that banks with high
ESG ratings exhibited 33% less volatility during the 2020-2023 crises. They
attributed this stability to Al-based scenario analyses, which improved capital

adequacy strategies.

Recent research has focused on real-time applications and market behavior.
Institutional investors using Al for ESG portfolio optimization achieved 18% higher
risk-adjusted returns, as algorithms identified undervalued green investments that
escaped human analysis (Anderson, 2023). Additionally, Cunha et al. (2021)
demonstrated that improved ESG news sensitivity analysis supported by Al reduced
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portfolio rebalancing delays by 65%, enabling faster adaptation to regulatory

changes.

In vatious studies, Al has consistently improved ESG outcomes, increasing the
accuracy of risk modeling by 20-30% and reducing compliance costs. This synergy
is particularly evident in the international banking sector, where the flexibility of
algorithms helps adapt to different regulatory environments. Foreign-owned banks
appear to benefit most from AI-ESG integration, as illustrated by (Ben Lahouel et
al., 2019), suggesting that multinational frameworks favor effective knowledge

sharing and ethical advantages.

Although Al facilitates the scalability of ESG initiatives, studies such as those by
(Ginevicius et al., 2021) warn against an overreliance on dark algorithms. They
recommend a balanced approach that combines the efficiency of machines with the
necessary human oversight. However, integrating ethical leadership, artificial
intelligence, and financial planning has become essential for banks to thrive in the

21st century.

Table 1: Meta-analysis of existing studies regarding the integration of ESG, Al, and financial
strategies in different sectors of the economy

Authors Year Variables Methods Findings
Predicti
. re.dlctlve Al reduced industrial CO,
CO, emissions, maintenance ..
McKane . . emissions by 12-18%
2017 | enetgy consumption, | algorithms, energy L
et al. . . . through optimized energy
operational efficiency | consumption data se
analysis )
) Proﬁt?blhw metrics, Stat1st1cali analysis Organizations using Al for
Bassani & risk diversification, of ESG risk . .
. 2017 ESG risk analysis saw 8—
Osorio stakeholder assessments, 14% hicher profitability
confidence correlation studies o gherp -
Carbon footprint, Al reduced corporate
supply chain Al-powered supply carbon footprints by 22%
Field 2019 | SUPPY chain optimization | | OtPHIntS by
efficiency, energy in energy-intensive
models . -
usage industries.
Greenhouse gas Machine learning Achieved 30% faster
Ginevicius emissions, logistics models for decarbonization in logistics
2021 ) o . ;
et al. data, compliance emission hotspot networks using Al-driven
timelines prediction compliance tools.
. o Al adoption linked to 19%
Employee retention, | Longitudinal . .
Brem et . ; higher employee retention
2020 | compliance speed, studies, surveys on
al. . . and 25% faster regulatory
SDG alignment Al adoption .
compliance.
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Authors Year Variables Methods Findings
. . Case studies on Al-driven ESG disclosures
de Sousa Reputational risk, o . .
. multinational reduced reputational risks
Jabbour et | 2017 | operational costs, .
. banks, cost-benefit | by 40% and operational
al. ESG disclosure rates .
analysis costs by 15%.
Production costs, . .
Karcher & ESG compliance Lifecycle Reduced pr'od}lcnon costs
2015 L assessment (LCA) by 12% while improving
Jochem metrics, lifecycle . . . .
. with Al integration | ESG compliance.
emissions
Instrumental Correcting endogeneity
Endogeneity bias, variable crns | genelty
Lahouel : reversed prior negative
2021 | ESG spending, approaches, .
et al. . . ESG-profitability
profitability econometric .
. correlations.
modeling
Ben ?t?At’ (;:;nershlp Comparative Foreign-owned banks
Lahouel 2019 | STTUCTUTES, analysis of foreign achieved 9% higher ROA
international . .
et al. o vs. domestic banks | from ESG investments.
legitimacy
Mon ) ESG rc;:omng_fr - fre/ post—YEU o Post-2018, EU taxonomy
onevaet | ., | accuracy, regulatory axonomy analysis, | doption increased ESG
al. compliance, audit Al-driven audit . o
reporting accuracy by 35%.
costs tools
Liquidi . Foreign subsidiaries with
. quidity coverage Analysis of 2,300 AI-ESG frameworks
Boubakri ratios, cross-border
2020 . European banks, outperformed peers by
et al. operations, AI-ESG . o) 1 .
regression models 14% in liquidity during
frameworks
downturns.
Houston Credit risk prediction | Machine learning Machine learning improved
¢ 111 2010 | accuracy, ESG-linked | vs. linear regression | credit risk prediction
et ak default probabilities comparisons accuracy by 27%.
L Systemic risk Crisis-period High-ESG banks had 33%
Bilgin et volatility, ESG volatility analysis, - .
al 2021 . tal Aldsi i lower volatility during
. scores, capita -driven scenatio | 5050 Hoog i
adequacy planning
Risk-adjusted returns, | Al-driven portfolio | ESG-aligned portfolios
1 1 1 1 1 1 0
derson | 2023 ESG portfolio optimization, using A; achle.ved 18%
petformance, asset machine learning higher risk-adjusted
valuation asset screening returns.
Portfolio rebalancing | Real-time Al reduced portfolio
Cunha et latency, ESG news sentiment analysis, | rebalancing latency by 65%
2021 . 7
al. sentiment, market latency tracking in through ESG news
responsiveness asset management analysis.

Source: Data processing by authors (2025)

Combining environmental, social, and governance (ESG) approaches with artificial
intelligence (Al) and innovation in finance presents a tremendous opportunity for
the banking industry to improve efficiency, reduce risks, and drive sustainable
growth. Numerous studies consistently show that Al-driven ESG frameworks

increase operational efficiency, reduce compliance costs, and strengthen financial
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stability. Banks that use Al for their ESG efforts tend to have higher profits, greater
risk diversification, and more remarkable systemic stability during economic crises.
Furthermore, these methods promote transparency, regulatory compliance, and
stakeholder trust while supporting sustainability objectives such as reducing carbon

emissions and ensuring ethical governance.

However, successful implementation requires overcoming challenges such as data
biases, fundamental problems in ESG performance assessments, and the need for
uniform metrics. Various studies and empirical analyses highlight that combining
ESG, Al, and financial strategies offers a competitive advantage. It represents an
essential path for banks to align their profitability with global sustainability objectives

in the face of growing environmental and economic challenges.
3 Scientific research methodology

This study is based on a qualitative methodology, which uses a case study approach
to analyze the integration of environmental, social, and governance (ESG)
sustainability strategies and artificial intelligence (Al) in the banking industry. The
methodology is designed to provide an in-depth and structured analysis of the
impact of these strategies on banking performance and risk management. In this
context, three major banks are analyzed: Nova Ljubljanska Banka (NLB) in Slovenia,
Erste Group Bank AG in Austria, and Bank of Valletta (BOV) in Malta. Data for
these banks are collected from reliable sources, including official reports,
institutional documents, and other relevant materials. Each case study is carefully
treated, focusing on implementing ESG and Al in the banking sector and their

impact on financial performance and operational transparency.

A core methodology element uses a benchmarking matrix to assess each bank’s ESG
and Al performance. This matrix enables the analysis of key factors such as
operational efficiency, impact on sustainable investments, increased transparency,
and benefits in risk management. Using this benchmarking approach, the study
identifies best practices and highlights how ESG and Al help improve financial and
non-financial indicators. To provide a deeper understanding of the impact of ESG
and Al, the methodology also includes a thematic analysis of different
implementation models of these strategies in the banking industry. Through this

analysis, the study examines the mechanisms of ESG and Al adoption, assessing
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their effectiveness in improving overall banking performance and creating

competitive advantages.

Another critical component is the development of a matrix of priorities and
strategies for integrating ESG and Al This matrix categorizes key measures and
initiatives based on their importance for sustainable development and strategic
benefits for banks. Priorities about their impact on risk management, technological
innovation, and increased financial sustainability are assessed. In conclusion, this
methodology enables an in-depth and comprehensive analysis of the effects of ESG
and Al on banking performance. Combining comparative analysis, case studies, and
thematic approaches, the study provides a clear overview of the benefits and
challenges of implementing these strategies, highlighting best practices and

opportunities for improvement in the banking sector.
4 Case study analysis

Nova Ljubljanska Banka (NLB), Slovenia's most extensive banking institution and
one of the financial leaders in Southeastern Europe, has taken necessary steps to
integrate ESG  strategies and artificial intelligence (Al). To improve risk
management, financial performance, and operational transparency, the bank has
invested in advanced technologies and developed sustainable products that promote
responsible financial practices. One of the key aspects of NLB's transformation is
the optimization of risk assessment through Al, which enables the bank to analyze
financial and environmental data more accurately, improving lending decision-
making and reducing non-performing loans. This process has been supported by a
more comprehensive approach to sustainability, where the development of green
financing products has played an essential role in attracting investments oriented
towards renewable energy and ecological projects. In addition to these initiatives,
NLB has improved transparency and financial reporting through the analysis of ESG
data. AT has facilitated the monitoring of its investments' environmental and social
impact, ensuring a deeper integration of ESG factors into banking strategies. This
approach has helped create a more reliable reporting model and improved

stakeholder communication.
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Another important step has been automating processes to increase efficiency, which
has reduced operational time and costs. Al technology has brought significant
improvements in advanced risk analysis, customer service optimization, and market
monitoring, increasing the bank's flexibility and responsiveness to new challenges in
the financial sector. Through these strategies, NLB has created a sustainable and
innovative banking management model, reinforcing its position as a leading

institution in the region's sustainable finance field.

Table 2: Key Results of ESG and Al Implementation at NLB

Aspect Results at NLB Impact
Operational Cost reduction through process antomation with Al (10- | Improved productivity and more
efficiency 15%). efficient allocation of resources.
Increasing ..

. . . . . Support for the transition to a
sustainable 20% increase in green financing portfolio. Pportf
. greener econony.
Iinvestments -
Transparency | Improvement in the quality of ESG reporting and Increased credibility among
and reporting | integration with international standards. investors and stakeholders.

Al has reduced the rate of non-performing loans by 8%,

Risk improving the quality of the loan portfolio, achieving Higher f {mmm/ stability and
management higher financial stability, and reducing loss risks. reduced 1isk of loss
Incorporating

ESG factors 80% of new corporate loans go through an ESG filter Improving the sustainability of
Into decision- | for sustainability assessment. long-term investments.
making

Source: Prepared by the authors based on NLB data and ESG teports (2025)

Table 2 summarizes in a clear and structured way the impact of ESG and Al
implementation on the performance of Nova Ljubljanska Banka (NLB), providing
important insight into the transformation of the banking sector through technology
and sustainability. One of its most valuable aspects is the demonstration of an
integrated approach, where Al not only improves risk management and operational
efficiency but also helps to increase sustainable investments and the inclusion of
ESG factors in decision-making. The improvement of transparency and trust in the
market, as well as the positive impact on the financing of green projects, shows that
technology can be a key catalyst for developing a more responsible banking model.
This case study confirms the success of NLB. It provides an applicable model for
tinancial institutions that aim to balance technological innovation with sustainability

objectives, creating a more resilient and future-oriented financial sector.
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Nova Ljubljanska Banka has demonstrated an advanced approach to risk
management and improved financial performance by integrating Al and ESG. The
results show a significant increase in operational efficiency and a substantial
reduction in the risk of non-performing loans. Overall, this case study shows how a
traditional financial institution can adopt advanced technologies to improve financial

sustainability, creating an innovative model for the banking sector in the region.

Erste Group is one of the largest financial institutions in Central and Eastern
Europe, with a strong focus on integrating sustainability (ESG) strategies and
artificial intelligence (Al) to improve risk management, strategic decision-making,
and commitment to social and environmental responsibility. The bank has taken
concrete steps to analyze ESG data more efficiently through Al, enabling the
identification of sustainable investment opportunities and reducing exposute to
activities with negative impacts. The use of advanced algorithms has facilitated the
assessment of the environmental impact of projects, helping to develop a green

tinancing portfolio.

One of Erste Group’s key strategies has been to create financial products that
promote sustainable practices, such as green loans with preferential interest rates for
individuals and businesses investing in renewable energy or projects with a positive
environmental impact. These schemes have helped increase the percentage of loans
dedicated to sustainable projects and strengthen the bank’s position as a leader in
responsible financing. Furthermore, improved governance and increased
transparency in ESG reporting have led to greater investor engagement, creating a
more conducive environment for sustainable capital. In terms of risk management,
Erste Group has implemented Al analysis mechanisms to improve the control of
financial and environmental risks. These technologies have facilitated the eatly
detection of potential risk factors and have helped to design preventive strategies to
maintain the bank’s financial stability. These initiatives have brought significant
improvements in operational efficiency and loan portfolio management and

increased positive impact on the community.
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Table 3: Results and Impact of ESG and Al Strategies at Erste Group
Aspect Results at Erste Group Impact
ESG data 30% improvement in identifying Increasing accuracy in strategic decision-
analysis sustainable investment opportunities making for responsible investments
Sustainable Development of green credit schemes with | Encounraging sustainable practices in
financing preferential interest businesses and individuals
Improvin .o . Strengthening transparency and trust in
P 8 Increasing investor engagement in ESG & 8 ransparency
governance Sfinancial markets
. . Using Al to improve risk analysis and | Stabilizing the loan portfolio and minimizin
Risk reduction g 7 2 Reng e loan p 11 . g
control exposure to environmental risks

Source: Prepared by the authors based on Etste Group data and ESG reports (2025)

Table 3 provides a clear overview of the impact of ESG and Al strategies at Erste
Group, highlighting the transformation of financial institutions through innovation
and sustainability. A key aspect of this analysis is the advanced use of Al in
improving risk analysis and identifying sustainable investment opportunities,
enabling a more strategic and informed approach to capital management. In
addition, green credit schemes with preferential terms not only encourage
responsible behavior among businesses and individuals but also contribute to the
transition to a more sustainable economy. Improving governance and increasing
investor engagement in ESG strengthens transparency and positively impacts the
stability of financial markets. This case study is a valuable example for financial
institutions that aim to integrate ESG and Al effectively, balancing technological
innovation with social and environmental responsibility to ensure long-term
sustainable development. These results show that Erste Group has effectively
balanced technological innovation and commitment to sustainability, improving

financial performance and the overall impact on society and the environment.

The third case study in this paper is the Bank of Valletta (BOV), which, as the largest
financial institution in Malta, has taken significant steps towards incorporating
sustainability into its business strategy. By integrating artificial intelligence (Al) and
environmental and social governance (ESG) criteria, BOV aims to improve risk
management and compliance with international standards and promote the
financing of green projects. One of BOV’s key innovations is using Al to monitor
ESG performance and ensure compliance with global regulatory standards. Through
advanced data analytics, the bank has managed to standardize ESG reporting,

improving the transparency and reliability of information for investors and
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stakeholders. Furthermore, Al has facilitated automated reporting and auditing

processes, reducing costs and errors.

As part of its commitment to sustainability, BOV has invested significantly in
renewable energy financing, orienting 25% of its loan portfolio towards green
projects. This step aims to support businesses and individuals transitioning to a low-
carbon economy. Improving governance and compliance with international
standards has also been a priority for the bank. Through Al technologies, BOV has
increased the efficiency of internal processes, strengthened risk management

controls, and reduced exposure to financial and reputational risks.

Table 4: Results and Impact of ESG and Al Integration in BOV

Aspect Results in BOV Impact
ESG monitoring Imrm{iﬂg clear and standardized ESG Gret'zlffi transparency and increased
reporting credibility
Supporting green 25% of the financing portfolio directed to Supporting the transition to a green
projects renewable energy econony
Improving Increased compliance with international Redncing financial and reputational
govetnance standards risks
Process antomation to reduce errors and Increased operational efficiency and
Al technology @ p 9
costs cost savings

Source: Prepared by the authors based on data from the Bank of Valletta and ESG reports (2025)

Table 4 explains the impact of ESG and Al at the Bank of Valletta (BOV), showing
how technology and sustainable practices can strengthen transparency, governance,
and operational efficiency. A crucial aspect is the bank’s strategic orientation towards
financing renewable energy, with 25% of its portfolio demonstrating a strong
commitment to a green economy. This helps reduce its environmental footprint and
creates opportunities for sustainable financial growth. Using Al to automate
processes reduces errors and costs and improves decision-making, bringing greater
efficiency and compliance with international standards. This case study provides a
valuable model for other financial institutions seeking to integrate ESG and Al
strategically, maximizing economic and social benefits. This case study demonstrates
how a large regional bank like BOV can use Al and ESG to transform its operations,
helping to create a more sustainable and responsive financial sector to environmental

and social challenges.
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5 Comparative matrix results and thematic analysis

The thematic analysis of three banks, NLB Bank, Erste Group, and Bank of Valletta,
provides a clear overview of their strategic approaches to sustainability and green
finance. It focuses on five key criteria: sustainability strategies, green financial
products, applied technologies, key challenges, and key benefits. This analysis
explains how these financial institutions integrate ESG (Environmental, Social, and
Governance) principles into their operations and impact the financial market

through innovation and compliance with sustainability regulations.

Table 5: Results of the comparative matrix between banks: NLB, Erste Group, and Bank of

Valletta
Criteria NLB Bank Erste Group Bank of Valletta
Country Slovenia Austria Malta
Sustainability Focus on green finance and | Comprebensive approach to | Implementation of green
strategy sustainable development ESG and green investments | financial strategies
Green financial | Energy efficiency and electric | Green bonds and loans for Renewable energy
products vehicle loans sustainable enterprises financing scheme
Applied Digitalization of banking Advanced digital platforms | Automating banking
PP . services to reduce the Jor sustainable investment processes to reduce paper

technologies . .

ecological footprint management usage

. Increasing customer . ) Compliance with

The main 2 . Full integration of ESG at P .

awareness of sustainable . European regulations on
challenge all operational levels .

Sfinance sustainability

. ) .| Rritja e vieres per .
. Increasing financial stabili L . Improving customer trust

Main benefits 2 i . D\ aksionarit dbe partnerét IprOvI i

and reputation o and competitive advantage

strategjiké

Source: Prepared by the authors based on data from NLB Bank, Erste Group, and Bank of Valletta.

This matrix provides an in-depth and comparative analysis of three major banks'
sustainability strategies and practices: NLB Bank, Erste Group, and Bank of Valletta.
It focuses on five key areas: sustainability strategy, green financial products, applied
technologies, key challenges, and key benefits. This comparison helps visualize each

bank’s approach to sustainable finance and green innovations.

NLB Bank has a structured approach to integrating sustainability into its operations,
focusing on financing projects with low environmental impact. The bank has issued
green bonds to support investments in energy efficiency and renewable energy,

prioritizing the reduction of ecological impact through digitalizing services.
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However, NLB Bank’s main challenge is to raise customer awareness of the

importance of green finance and its effect on the long-term economy.

On the other hand, Erste Group has a comprehensive approach to ESG,
incorporating it at all levels of its banking and investment operations. The bank has
created green investment funds and an innovative digital platform, “George”, which
allows clients to manage their investments in line with sustainability principles. Erste
Group is also involved in initiatives such as the European Commission’s Green
Consumption Pledge, demonstrating its commitment to a sustainable financial
transformation. Its main challenge lies in integrating ESG at all operational levels, a
complex process that requires clear regulations and the involvement of all
stakeholders.

Bank of Valletta, located in a smaller market like Malta, focuses on renewable energy
financing schemes to support businesses and individuals transitioning to clean
energy. It has adopted green financial strategies and implemented automation of
banking processes to reduce paper usage and increase operational efficiency.
However, a key challenge for the Bank of Valletta remains compliance with
European regulations on sustainability, which requires significant resources to
implement and monitor the new standards. The main benefits of these strategies
include increased financial stability and reputation for NLB Bank, increased value
for shareholders and strategic partners for Erste Group, and competitive advantage
and improved customer trust for Bank of Valletta. This comparison shows that
despite the differences in the strategies implemented, all banks are prioritizing
innovation, digitalization, and sustainable finance, improving their competitiveness

in the international financial market.

The thematic network diagram presents a comparative analysis of sustainability
strategies among three major banks: NLB Bank, Erste Group, and Bank of Valletta.
The study is structured at three hierarchical levels: global theme, organizational
themes, and specific themes, enabling a clear understanding of how each bank
integrates sustainability into its operations. At the highest level, the global theme
focuses on sustainable finance and green banking, underlining the commitment of
financial institutions to support sustainable development, reduce ecological impact,
and respect regulatory frameworks for green finance. Within this framework, five

organizational themes have been identified that represent the main dimensions of
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bank sustainability strategies: sustainability strategy, green financial products, applied
technologies, key challenges, and key benefits. Each bank follows different
approaches within these themes.

NLB Bank focuses on financing renewable energy and electric vehicles, using
digitalized services to reduce ecological impact, but faces the challenge of raising

customer awareness of sustainable finance.

Full ESG Integrati perational levels.

L incressed va “sral and strateqic partners
AJ&

bilty regulstions

pabar usage

Complianzagich s
Automation-of u’ny?m‘ to e
—— - T e rer
- el y

Loans for energy ef g
Focu: an
Increased fnaniai iy an

—

e egblogical tootpring

Ut sustinable finance.

Figure 1: Thematic Network Diagram: Comparative Analysis of Sustainability Strategies in
NLB Bank, Erste Group, and Bank of Valletta
Source: The authors created the source using NVivo, based on data from official documents and
annual reports of NLB Bank, Erste Group, and Bank of Valletta (2025).

Erste Group has a comprehensive approach to ESG, offering green bonds and
digital platforms for sustainable investment management. However, its main
challenge remains the full integration of ESG at all operational levels. Bank of
Valletta has embraced green financing strategies for renewable energy and process
automation to reduce paper use while facing regulatory challenges within the EU
framework. Despite their differences, all three banks share common goals, such as

sustainable development, regulatory compliance, and improving reputation and
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tinancial value. The thematic network analysis helps to understand the connections
between these strategies, providing a clear framework for interpreting banks’ efforts

toward a more sustainable economic system.

6 Results of the ESG priorities and strategies matrix and ai integration
in the banking industry

Banks face new challenges and opportunities in risk management, digitalization, and
compliance with ESG (Environmental, Social, and Governance) regulations in an
increasingly sustainability-oriented and technologically innovative financial
environment. In this context, artificial intelligence (Al) is becoming a key tool to
increase efficiency, analyze big data, and optimize decision-making alighed with
sustainability objectives. Based on the analysis of three major banks, NLB Bank,
Erste Group, and Bank of Valletta, this matrix categorizes and assesses the main
priorities and strategies for integrating ESG and Al in the banking sector. This
analysis aims to identify the most important measures and initiatives that impact
these institutions' sustainable development, risk management, and competitive
advantages. The integrated strategies reflect the bank's commitment to sustainable
finance, digitalization, and innovation to ensure a stronger position in the global

market.

Table 6: Matrix of Priorities and Strategies for Integration of ESG and Al in the Banking

Industry
Critetia NLB Bank Erste Group Bank of Valletta
Issuing green bonds and e . . -
. . 88 . ESG is integrated into | Compliance with European
ESG integration Sfinancing sustainable . S .
. all levels of operations sustainability regulations
projects
Digitalization o "George" platform for
. . SHaiRaron of xe Pl tform f Automate processes to reduce
Al implementation | banking services to sustainable investment ber ysaoe
reduce ecological impact | management pap 4
Improving risk Incorporating ESG Adaptation of monitoring
Risk management assessment models for indicators into risk mechanisms for the
sustainable finance assessment implementation of regulations
. L Investing in artificial Implementation o
Technological Tmproving digital weing f iplenenta of .
. . intelligence for ESG sustainability reporting
Innovation platforms for green loans . .
analysis technologies
. . L Incorporating ESG .
Increasing financial | Diversifying your green poraling . Increasing transparency and
e . ; strategies into financial .
sustainability investment portfolio - : stakeholder involvement
decision-mafking

Source: Prepared by the authors based on data from NLB Bank, Erste Group and Bank of Valletta (2025).
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This matrix assesses the key initiatives of NLB Bank, Erste Group, and Bank of
Valletta about sustainable development, focusing on ESG integration, implementing
artificial intelligence, risk management, technological innovation, and increasing
financial resilience. Its value lies in highlighting the strategic approaches of these
banks, showing how sustainability factors affect long-term performance and
financial stability. Banks incorporating ESG into their operations, such as Erste
Group, have a competitive advantage as they adapt more quickly to international
regulations and investor pressure for transparency and social responsibility. Artificial
intelligence, as in the case of Erste Group's "George" platform or the automation of
processes by the Bank of Valletta, shows that technological innovation is an essential
tool for increasing efficiency and reducing environmental impact. Improving risk
management models by incorporating ESG indicators, as Erste Group has done,
helps reduce exposure to external factors and strengthens the financial sector's
stability. Enhancing financial sustainability through green investment strategies and
financial transparency, as in the case of the Bank of Valletta, increases market and
investor confidence. This matrix shows that incorporating sustainability into
banking strategies is an ethical commitment and a key factor for financial institutions'

competitiveness and long-term success.

Al 43" - nVeStmentDigitalization
.~ [fDigital
Growth il
n Impact — ” g :
kg">\ _S _ - & Industry
¢ o 0 - & g v
gL 2 c & ~ o Loans ESG
ek o 0T _ e Innovation
=2 - 802 - ‘" ) Decision
5 Pl 't i e Strategic
- o ] +
EE3”  EED B ) s
RegU 1ORSP 1 5
g Processes AssessmentP ]_ a t f O r m

Figure 2: Key Terms in ESG and AI Integration Strategies in Banking
Source: The authors created the source using NVivo, based on data from ESG and Al Integration
Priorities and Strategies Matrix in the Banking Industry (2025).

The keyword chart overviews the most essential terms identified in the banking
industry's ESG and Al Integration Priorities and Strategies Matrix. This chart

focuses on key strategic areas such as financial sustainability, risk management,
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technological innovation, and regulatory compliance. It highlights how banks adapt
these elements to improve their long-term performance and impact. The size of each
word reflects the importance and frequency of its use in the analysis of integrated
strategies. More prominent words indicate terms significantly impacting banking
decision-making, while smaller words reflect supporting factors that help achieve
sustainability and innovation objectives. This chart provides a quick and intuitive

way to understand the key areas of development in the banking sector.

An important aspect that this graph highlights is the strategic scope of banking
priorities. For example, suppose terms like “risk management” and “technological
innovation” appear in large numbers. In that case, this indicates that banks consider
these elements as key pillars for their stability and competitiveness in the market.
Likewise, “sustainability” and “ESG” suggest a strong orientation towards green
tinancing policies and compliance with European regulations. This graph can also
help identify strategic gaps by comparing keywords with industry objectives. If some
critical terms are missing or are underrepresented, this may signal the need for a
greater focus on specific aspects, such as further digitalization or strengthening

sustainability policies.
7 Conclusions and recommendations

Based on the analysis of case studies and a comparative matrix on the integration of
ESG and Al in the banking industry, the study draws several key conclusions
regarding the importance of these strategies in strengthening financial sustainability
and innovation. The findings show that banks are approaching ESG not only as a
regulatory obligation but as a long-term strategy to ensure competitiveness and
operational sustainability. In this regard, NLB Bank has shown a strong focus on
financing green projects and improving risk assessment models; Erste Group has
demonstrated deep integration of ESG at all levels of operations and significant
investments in artificial intelligence. In contrast, the Bank of Valletta has fully
complied with European regulations and focused on automating processes to reduce
environmental impact. The strategic priority matrix shows that the key elements
driving the success of these banks are the diversification of the portfolio of
sustainable investments, the adoption of advanced risk management mechanisms,

and the application of Al to optimize operations and market analysis.
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In this context, it is clear that there is a direct link between the degree of
technological advancement and the improvement of ESG performance, undetlining
the need for an integrated approach between sustainability management and digital
development. The findings also suggest that one of the main challenges in this
process is the alignment of investments in Al with sustainability reporting
requirements, seeking innovative solutions that can support transparency and
regulatory efficiency. Another important aspect derived from this study is the impact
of these strategies on increasing shareholder value and improving stakeholder
perception, reflecting the importance of a proactive commitment to including ESG

as part of the banking strategy.

Based on these conclusions, the study recommends that banks implement an
operational model oriented towards advanced automation to reduce costs and
increase the efficiency of ESG services. It is also essential that they invest in
integrated artificial intelligence systems that facilitate the decision-making process
and ensure alignment with sustainability regulations and international standards.
Furthermore, banks should develop more sophisticated mechanisms for assessing
ESG impact and include more environmental and social indicators in risk analyses.
In terms of transparency and governance, this study suggests strengthening
reporting mechanisms to increase investor confidence and facilitate adaptation to

the new European Union norms on the sustainability taxonomy.

From a practical perspective, banks can benefit from adopting artificial intelligence
models to analyze real-time data on ESG impacts and personalize financial offerings
according to customer needs. Strategic partnerships with technology companies and
academic institutions can also create new methodologies for integrating ESG into
risk management and strategic decision-making. This study also suggests that
regulators encourage the development of harmonized standards for ESG reporting
and facilitate the creation of common data platforms for banks, thus helping to

facilitate the implementation of sustainability strategies.

In conclusion, this study highlights that integrating ESG and Al in the banking
industry is a trend and a strategic need to enhance the sector’s long-term
sustainability and competitiveness. Banks that adopt an advanced approach to these
clements will be better positioned to face market challenges and capitalize on digital

transformation and sustainability opportunities.
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