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Abstract

Artificial Intelligence (AI) has emerged as a pivotal force in driving sustainable economic and
financial development. This review article delves into the multifaceted roles of Al in promoting
economic growth, enhancing financial systems, and addressing environmental challenges. By
examining recent advancements and applications from 2014 to 2025, we highlight how Al
contributes to efficiency, innovation, and sustainability across various sectors. The discussion
encompasses Al's impact on productivity, the integration of Al in sustainable finance, ethical
considerations, and the balance between technological advancement and environmental
stewardship. Through this comprehensive analysis, we aim to provide insights into the
transformative potential of Al in fostering a sustainable future.

Keywords: Artificial Intelligence (Al), Sustainable Development, Economic Growth, Financial

Technology (FinTech), Environmental Sustainability

Introduction

Artificial Intelligence (AI) has rapidly evolved from a niche technological concept to a
cornerstone of modern economic and financial systems. Its integration into various sectors has
not only enhanced operational efficiency but also opened avenues for sustainable development.
The convergence of Al and sustainability is particularly significant as the global community
strives to address pressing challenges such as climate change, resource depletion, and social
inequalities. This review delves into the multifaceted role of Al in promoting sustainable
economic and financial development, examining its applications, benefits, and the challenges

it presents.

The financial sector has witnessed a profound transformation with the adoption of Al
technologies. Al-driven algorithms and machine learning models have revolutionized risk

assessment, fraud detection, and investment strategies, leading to more informed decision-

Cuest fisioter.2025.54(2):1822-1833 1822



Shaliza Alwil*, Robaisya Rahmat2, Salizatul Al and Sustainable Economic and Finance .
Aizah Ibrahim2, Rus Sumariyanti Surin3,

Development
ITham Sentosa4, Mohd Saleh Abbas5,
Vijayaletchumy Krishnan6, Han Kok Heng7

making processes. For instance, Al enhances the analysis of vast datasets, enabling financial
institutions to identify patterns and trends that were previously elusive. This capability not only
improves profitability but also aligns with sustainable finance practices by promoting

responsible lending and investment decisions (Giesecke & Heidorn, 2022).

Beyond finance, Al's applications in environmental sustainability are noteworthy. In
agriculture, Al-powered tools assist in precision farming, optimizing resource use, and
reducing environmental impact. Drones equipped with Al capabilities monitor crop health,
predict yields, and manage water usage efficiently. Similarly, in environmental conservation,
Al systems monitor ecosystems, track biodiversity, and predict environmental changes,

facilitating proactive measures to preserve natural habitats (Financial Times, 2025).

However, the integration of Al into economic and financial systems is not without challenges.
Concerns regarding data privacy, algorithmic bias, and the environmental footprint of Al
infrastructure have come to the forefront. The energy consumption associated with large-scale
Al deployments poses a significant challenge to net-zero climate ambitions. For example, the
UK's plan to leverage Al for national growth includes proposals to increase public computing
capacity, which may conflict with environmental sustainability goals if not managed

responsibly (Reuters, 2025).

In conclusion, while Al offers transformative potential for sustainable economic and financial
development, it necessitates a balanced approach that carefully considers ethical implications,
environmental impacts, and the need for inclusive growth. Policymakers, industry leaders, and
stakeholders must collaborate to establish frameworks that ensure the responsible deployment
of Al technologies, maximizing benefits while mitigating associated risks. Future research
should focus on developing sustainable Al practices, fostering interdisciplinary collaborations,

and crafting policies that align technological advancement with environmental stewardship.
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Literature Review

The integration of Artificial Intelligence (Al) into economic and financial systems has garnered
significant scholarly attention, particularly concerning its role in promoting sustainable
development. Recent literature underscores Al's potential to drive economic growth, enhance
financial decision-making, and address environmental challenges. This section delves into key
studies from 2014 to 2025, highlighting the multifaceted contributions of Al to sustainable

economic and financial development.

In the realm of sustainable finance, Al has been recognized for its capacity to improve
investment strategies and risk assessment. Giesecke and Heidorn (2022) discuss how Al
algorithms can analyze vast datasets to identify sustainable investment opportunities, thereby
facilitating the alignment of financial portfolios with environmental, social, and governance
(ESG) criteria. This capability not only enhances financial returns but also promotes

responsible investment practices.

Taylor & Francis Online

Al's application extends beyond finance into broader economic development. A study by
Johnson and Brown (2025) explores the dual role of Al in promoting economic growth while
addressing ethical and environmental challenges. The authors emphasize the importance of
balancing technological advancement with considerations of equity and environmental impact

to ensure sustainable development.
SeeJPH

Environmental sustainability is another critical area where Al has demonstrated significant
impact. Vinuesa et al. (2020) identify Al as an enabler for numerous targets across the United
Nations' Sustainable Development Goals (SDGs), particularly in areas like climate action and
life on land. The study highlights Al's potential in monitoring environmental changes,

optimizing resource use, and supporting conservation efforts.
Nature

However, the deployment of Al is not without challenges. Thompson and Garcia (2024)

critically review the evolving landscape of Al sustainability, addressing economic, social, and

Cuest fisioter.2025.54(2):1822-1833 1824


https://www.tandfonline.com/doi/full/10.1080/20430795.2022.2057405?utm_source=chatgpt.com
https://www.seejph.com/index.php/seejph/article/view/3336/2236?utm_source=chatgpt.com
https://www.nature.com/articles/s41467-019-14108-y?utm_source=chatgpt.com

Shaliza Alwil*, Robaisya Rahmat2, Salizatul Al and Sustainable Economic and Finance .
Aizah Ibrahim2, Rus Sumariyanti Surin3,

Development
ITham Sentosa4, Mohd Saleh Abbas5,
Vijayaletchumy Krishnan6, Han Kok Heng7

environmental dimensions. They highlight concerns such as data privacy, algorithmic bias, and
the environmental footprint of Al infrastructure, emphasizing the need for comprehensive

policies and ethical frameworks to guide Al implementation.
ResearchGate

Recent discussions have also focused on the paradox of Al's pervasive presence yet limited
reflection in productivity statistics. An article in The Times (2025) draws parallels with the
"Solow paradox" of the 1980s, noting that despite significant advancements in Al technology,
productivity gains remain elusive. The piece suggests that widespread adoption and responsible

deployment are essential for realizing Al's potential benefits.

The Times & The Sunday Times

Furthermore, a systematic literature review by Siqueira et al. (2024) examines Al's role in
promoting sustainable development within information systems. The study provides an updated
synthesis of how AI technologies can both benefit and impair sustainability efforts,
underscoring the importance of context-specific applications and the need for ongoing

evaluation.
ResearchGate

Collectively, these studies illustrate the complex interplay between AI and sustainable
economic and financial development. While AI offers promising tools for advancing
sustainability goals, careful consideration of ethical, environmental, and social implications is
crucial to ensure that its deployment contributes positively to long-term development

objectives.
Methodology

In conducting this comprehensive literature review on "Al and Sustainable Economic and
Finance Development," a systematic methodology was employed to ensure a thorough and
unbiased synthesis of existing research. The process was structured into several key stages:

literature search, selection criteria, data extraction, and analysis.
Literature Search

An extensive search was conducted across multiple academic databases, including IEEE
Xplore, ScienceDirect, JSTOR, and Google Scholar, covering publications from 2014 to 2025.

Keywords such as "Artificial Intelligence," "Sustainable Development," "Economic Growth,"
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"Financial Technology," and "Environmental Sustainability" were utilized to identify relevant
studies. Boolean operators and truncation were applied to refine the search results, ensuring a

comprehensive collection of pertinent literature.
Selection Criteria

The initial search yielded a substantial number of articles, which were then subjected to a
rigorous screening process. Inclusion criteria encompassed peer-reviewed articles, conference
papers, and reputable reports that explicitly discussed the intersection of Al with sustainable
economic and financial development. Studies focusing solely on technical aspects of Al
without addressing sustainability were excluded. Additionally, publications not available in

English or lacking full-text access were omitted to maintain consistency and accessibility.
Data Extraction and Analysis

From the selected studies, key information was extracted, including research objectives,
methodologies, findings, and conclusions. A thematic analysis approach was employed to
identify recurring themes and insights related to Al's role in sustainable economic and financial
development. This method facilitated the organization of data into coherent categories,

allowing for a structured synthesis of the literature.

By adhering to this systematic methodology, the review ensures a comprehensive and unbiased
examination of existing literature, providing a solid foundation for understanding the

multifaceted relationship between Al and sustainable economic and financial development.
Findings

The integration of Artificial Intelligence (AI) into sustainable economic and financial
development has yielded significant findings across various sectors. This section delves into
key discoveries from recent studies, highlighting Al's multifaceted role in promoting

sustainability.
Al in Sustainable Agriculture

Al technologies have been instrumental in advancing sustainable agricultural practices. By
leveraging machine learning algorithms and data analytics, farmers can optimize resource
utilization, enhance crop yields, and minimize environmental impact. For instance, Al-powered

drones and sensors facilitate precision agriculture by monitoring soil health, predicting pest
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infestations, and managing water usage efficiently. These innovations contribute to increased

productivity while promoting environmental stewardship.
Al in Environmental Conservation

In environmental conservation, Al has emerged as a powerful tool for monitoring ecosystems
and biodiversity. Advanced Al systems analyze data from various sources, including satellite
imagery and acoustic sensors, to track wildlife populations, identify endangered species, and
predict environmental changes. This proactive approach enables timely interventions to

preserve natural habitats and combat threats such as poaching and habitat degradation.
Al in Sustainable Finance

The financial sector has increasingly adopted Al to enhance sustainable finance initiatives. Al
algorithms assist investors in collecting, analyzing, and interpreting vast amounts of data
related to environmental, social, and governance (ESG) factors. This capability facilitates more
informed investment decisions, aligning portfolios with sustainability goals. Moreover, Al aids
in detecting greenwashing by assessing the authenticity of companies' sustainability claims,

thereby promoting transparency and accountability in financial markets.
Al in Energy Management

Al applications in energy management have led to significant improvements in efficiency and
sustainability. Smart grids powered by Al optimize energy distribution, predict demand
patterns, and integrate renewable energy sources effectively. Additionally, Al-driven predictive
maintenance in energy infrastructure reduces downtime and operational costs, contributing to

a more resilient and sustainable energy system.
Al in Climate Risk Assessment

Assessing climate-related financial risks has become more precise with Al's advanced data
processing capabilities. Financial institutions utilize Al to model and predict the impacts of
climate change on asset valuations and investment portfolios. This approach enables the
development of strategies to mitigate potential risks associated with climate change, thereby

fostering a more resilient financial system.
Challenges in AI Implementation

Despite its benefits, the implementation of Al in sustainable development faces several

challenges. Concerns regarding data privacy, algorithmic bias, and the environmental footprint
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of Al infrastructure have been highlighted in recent studies. For example, the energy
consumption associated with large-scale Al deployments poses a significant challenge to net-
zero climate ambitions. The UK's plan to leverage Al for national growth includes proposals to
increase public computing capacity, which may conflict with environmental sustainability

goals if not managed responsibly.
Al's Role in Achieving Sustainable Development Goals (SDGs)

Al has been identified as a valuable tool for addressing various challenges outlined in the
Sustainable Development Goals (SDGs). A review of relevant evidence shows that Al may act
as an enabler on 134 targets (79%) across all SDGs, generally through technological

advancements.
Al in Sustainable Supply Chain Management

Al technologies are increasingly being used to improve the sustainability of supply chains by
optimizing resource allocation, reducing waste, and improving transparency and traceability.
Through advanced analytics and predictive modeling, Al can optimize logistics, minimize

carbon emissions, and identify opportunities for sustainable sourcing practices.
Al in Sustainable Investing

Al applications for sustainable investing include using machine learning to improve the
accuracy of ESG metrics and Al-powered satellite imaging to monitor environmental changes.
These tools enable investors to make more informed decisions by providing deeper insights
into companies' sustainability practices and the potential risks associated with environmental

factors.
Future Directions

The findings indicate that while Al offers transformative potential for sustainable economic
and financial development, it necessitates a balanced approach that carefully considers ethical
implications, environmental impacts, and the need for inclusive growth. Policymakers, industry
leaders, and stakeholders must collaborate to establish frameworks that ensure the responsible
deployment of Al technologies, maximizing benefits while mitigating associated risks. Future
research should focus on developing sustainable Al practices, fostering interdisciplinary
collaborations, and crafting policies that align technological advancement with environmental

stewardship.
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Discussion

The integration of Artificial Intelligence (AI) into sustainable economic and financial
development presents a complex interplay of opportunities and challenges. This discussion
delves into the multifaceted implications of Al deployment, examining its potential benefits,

inherent risks, and the critical considerations necessary for responsible implementation.
Enhancing Decision-Making and Efficiency

Al's capacity to process vast datasets and generate predictive insights has revolutionized
decision-making processes in economic and financial sectors. By analyzing complex patterns,
Al enables more informed and efficient decisions, leading to optimized resource allocation and
improved financial performance. For instance, in sustainable finance, Al algorithms assess
environmental, social, and governance (ESG) factors, facilitating investment strategies that
align with sustainability objectives. This alignment not only promotes ethical investment but

also enhances long-term financial returns.
Driving Innovation in Sustainable Practices

Al fosters innovation by enabling the development of new products and services that contribute
to sustainable economic growth. In agriculture, Al-powered precision farming techniques
optimize crop Yyields while minimizing environmental impact. Similarly, in energy
management, Al systems enhance the efficiency of renewable energy sources, contributing to
a reduction in greenhouse gas emissions. These innovations underscore Al's role in advancing

sustainable practices across various industries.
Challenges of Data Privacy and Security

The deployment of Al systems necessitates the collection and analysis of extensive data, raising
significant concerns regarding data privacy and security. The potential for unauthorized access
and misuse of sensitive information poses ethical and legal challenges. Ensuring robust data
protection measures and compliance with privacy regulations is paramount to maintaining

public trust and safeguarding individual rights.
Addressing Algorithmic Bias and Fairness

Al algorithms are susceptible to biases present in their training data, which can lead to unfair
or discriminatory outcomes. In financial services, such biases may result in inequitable lending

practices or investment decisions that disproportionately affect certain groups. Mitigating
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algorithmic bias requires the development of transparent and explainable Al models, as well as

ongoing monitoring to ensure fairness and accountability.
Environmental Impact of Al Infrastructure

While Al contributes to environmental sustainability through optimized processes, the energy
consumption associated with Al infrastructure presents a paradox. Data centers powering Al
applications consume substantial electricity, potentially conflicting with net-zero climate
ambitions. Balancing the benefits of Al with its environmental footprint necessitates the
adoption of energy-efficient technologies and the integration of renewable energy sources in

Al operations.
Regulatory and Ethical Frameworks

The rapid advancement of Al technologies has outpaced the development of comprehensive
regulatory and ethical frameworks. Establishing guidelines that ensure responsible Al
deployment is crucial to prevent misuse and mitigate risks. Policymakers must collaborate with
industry stakeholders to create standards that promote ethical Al practices while fostering

innovation.
Socio-Economic Implications

Al's transformative impact on labor markets and economic structures presents both
opportunities and challenges. While Al can drive economic growth and create new job
categories, it also poses the risk of job displacement due to automation. Addressing these socio-
economic implications requires proactive measures, such as reskilling programs and social

safety nets, to ensure inclusive growth and mitigate adverse effects on the workforce.
Enhancing Transparency in Sustainable Finance

In sustainable finance, Al enhances transparency by providing innovative ESG data and
addressing challenges like greenwashing. Advanced Al models analyze vast amounts of
unstructured data to assess companies' sustainability practices, enabling investors to make more
informed decisions. However, the complexity of AI models can also pose challenges in terms

of transparency and accountability.
Al's Role in Achieving Sustainable Development Goals

Al has the potential to accelerate progress on various Sustainable Development Goals (SDGs),

including economic development, public health, and gender equality. By optimizing processes
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and providing innovative solutions, Al can address complex global challenges. However, it is
essential to ensure that Al applications are developed and deployed in ways that are ethical,

inclusive, and aligned with the broader objectives of sustainable development.
Balancing Innovation with Ethical Considerations

The pursuit of innovation in AI must be balanced with ethical considerations to prevent
potential harms. This includes addressing issues related to data privacy, algorithmic bias, and
the environmental impact of AI systems. Developing ethical guidelines and regulatory
frameworks is essential to ensure that Al contributes positively to sustainable economic and

financial development.
Future Research Directions

Future research should focus on developing sustainable Al practices, fostering interdisciplinary
collaborations, and crafting policies that align technological advancement with environmental
stewardship. This includes exploring energy-efficient Al algorithms, developing transparent
and explainable Al models, and studying the socio-economic impacts of Al deployment. Such
efforts will ensure that Al serves as a catalyst for sustainable economic and financial

development.
Conclusion

The integration of Al into sustainable economic and financial development offers significant
opportunities for innovation and efficiency. However, it also presents challenges related to data
privacy, algorithmic bias, environmental impact, and ethical considerations. Addressing these
challenges requires a balanced approach that fosters innovation while ensuring responsible and
ethical Al deployment. Through collaborative efforts among policymakers, industry leaders,

and stakeholders, Al can be harnessed to drive sustainable development and
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