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The rapid advancement of Artificial Intelligence (AI) has transformed multiple
industries, offering unprecedented opportunities for innovation and efficiency.
However, these advancements raise critical concerns regarding ethical consid-
erations and sustainability, particularly in terms of fairness, transparency, ac-
countability, and environmental impact. Ensuring that Al systems align with
ethical guidelines is essential to preventing biases, data misuse, and excessive
energy consumption, which could hinder sustainable technological develop-
ment. This study aims to design an ethical Al framework that integrates key
ethical principles while supporting sustainable technology development. The
research explores Al role in advancing the United Nations SDGs by optimizing
resource utilization, reducing emissions, and promoting inclusivity. A quali-
tative research approach was employed, incorporating a literature review, case
study analysis, and expert interviews. The case studies focus on leading technol-
ogy companies such as Google and Microsoft, which have implemented ethical
Al strategies to enhance sustainability. Data analysis was conducted themati-
cally to identify patterns in Al ethical considerations and environmental impact.
The findings suggest that Al can drive sustainability when developed with eth-
ical guidelines, as evidenced by corporate case studies demonstrating reduced
energy consumption and improved resource management. Ethical AI design
contributes to social equity while ensuring long term technological sustain-
ability. The study concludes that integrating ethics and sustainability into Al
development is crucial for maximizing its positive societal and environmental
impact. Future research should refine these frameworks and expand their appli-
cability across diverse industries to strengthen Al role in sustainable technolog-
ical progress.
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1. INTRODUCTION

Al has emerged as a transformative force across multiple industries, driving innovation in healthcare,

transportation, education, and energy. Al powered technologies have significantly improved operational ef-
ficiency, accelerated data analysis, and facilitated advanced automation solutions. These developments have

Journal homepage: https://adi-journal.org/index.php/ajri


https://orcid.org/0000-0002-8076-0186
https://orcid.org/0000-0002-0039-421X
https://orcid.org/0009-0001-6257-4865
mailto:zuraidah@fpe.upsi.edu.my
mailto:gbrotos@atmaluhur.ac.id
mailto:scchen@nkust.edu.tw
mailto:ersa.aura@raharja.info
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://doi.org/10.34306/ajri.v6i2.1205
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://adi-journal.org/index.php/ajri

202 a E-ISSN: 2686-0384 | P-ISSN: 2685-9106

enabled businesses and institutions to optimize processes, enhance decision making, and improve service de-
livery [1]. However, while Al presents substantial benefits, its widespread adoption also brings forth critical
ethical and sustainability challenges that must be carefully addressed to ensure its responsible use.

One of the major concerns surrounding Al development is algorithmic bias [2], which can lead to
unfair and discriminatory outcomes. Al models rely heavily on large datasets, and if these datasets contain
biases, the resulting Al driven decisions may perpetuate social inequalities. Furthermore, issues related to data
privacy and security have become increasingly prominent, particularly as Al systems collect and process vast
amounts of user information [3]. Unauthorized access, data misuse, and lack of transparency in Al driven
decision making can erode public trust and pose serious risks to individuals and organizations [4]. Addressing
these concerns requires the implementation of robust ethical guidelines, governance frameworks, and regulatory
policies to ensure that Al operates in a fair, accountable, and transparent manner.

Beyond ethical considerations [5], Al development also raises significant sustainability challenges.
The implementation of large scale Al models demands substantial computational power, leading to high energy
consumption and an increased carbon footprint. Training Al models, especially deep learning algorithms,
requires resources equivalent to the electricity usage of entire households over extended periods [6]. If left
unchecked, the environmental impact of Al could hinder global efforts to combat climate change and achieve
the SDGs. Therefore, integrating sustainability principles into Al research and development is essential to
ensuring that technological progress aligns with long term environmental and social responsibility.

2.  RESEARCH METHOD

This study adopts a qualitative research methodology to explore the ethical design of Al systems and
their role in promoting sustainability [7]. The decision to use a qualitative approach was made to gain in depth
insights into the complexities of ethical considerations in Al, as well as the challenges and opportunities of
integrating these ethical principles with sustainable technology development. Qualitative research allows for a
more nuanced understanding of how Al systems can be ethically designed, ensuring that these systems are not
only effective but also socially responsible and environmentally sustainable.

The primary objective of this study is to understand how key ethical principles such as fairness [8],
transparency, accountability, and inclusivity can be incorporated into the development of Al systems. In partic-
ular, the research focuses on exploring how these principles can contribute to achieving long term sustainability
goals, with an emphasis on minimizing the environmental impact of Al systems and fostering a more equitable
society [9]. The role of Al in addressing and promoting the United Nations Sustainable Development Goals
(SDGs) is also a key area of investigation.

To achieve these objectives, the study employs several data collection techniques, including literature
review, case study analysis, and expert interviews. Each of these methods contributes to building a comprehen-
sive framework for ethical Al design that aligns with sustainable development principles.

Table 1. Research Methodology

Method Description Purpose

Literature Review Rev1§w of AI ethlgs and Identify key principles

sustainability studies and challenges

Analysis of companies like Explore real-world ethical
Case Study Google and Microsoft Al applications

. Interviews with Al researchers  Gather insights on Al ethics

Expert Interviews s

and sustainability experts and challenges

. Thematic analysis of Develop a sustainable

Data Analysis collected data Al framework

The Table 1 above summarizes the research methodology used to design ethical Al systems for sus-
tainable technology development [10]. The study begins with a literature review, which examines existing
research on Al ethics, sustainability, and the environmental impact of Al technologies. This helps to identify
key ethical principles, such as fairness, transparency, and accountability, as well as the challenges associated
with implementing these principles in Al systems [11]. Case study analysis is then conducted, focusing on com-
panies like Google and Microsoft, to explore real world examples of how these companies have successfully
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integrated ethical Al practices and sustainability efforts into their operations [12].

In addition, expert interviews are conducted with Al researchers, developers, and sustainability advo-
cates to gain deeper insights into the challenges and strategies for ethical Al implementation. The data collected
from these sources are analyzed thematically to identify patterns and develop a comprehensive framework for
ethical Al design [13]. By triangulating data from multiple sources, the study ensures the validity and reliability
of the findings, allowing for the creation of a robust framework that can guide the development of sustainable
Al technologies.

2.1. Literature Review

A detailed literature review forms the foundation of the research methodology, exploring a wide range
of existing studies on Al ethics, sustainable technology development, and environmental impacts of Al [14].
This review aims to critically analyze and consolidate findings from academic journals, industry reports, books,
and ethical guidelines issued by prominent organizations in the Al field. The objective is to identify and synthe-
size the ethical principles that should guide the development of Al technologies, particularly focusing on their
role in sustainability. By delving into these diverse sources [15], the review helps to construct a well rounded
understanding of how ethical considerations can be effectively integrated into Al systems. In addition, the
review investigates the ethical challenges associated with the adoption of Al, including algorithmic bias, data
privacy concerns, and the potential for Al to exacerbate existing inequalities in society. The literature review
also addresses how Al could potentially perpetuate these inequalities, offering insights on possible corrective
measures. By uncovering gaps in the current literature and understanding, the study aims to propose action-
able solutions for promoting ethical Al development that aligns with sustainability goals. This comprehensive
review serves as a crucial tool for establishing a theoretical framework for ethical Al design [16].

The literature review also highlights the challenges associated with Al adoption, including algorithmic
bias, data privacy issues, and the potential for Al to perpetuate existing inequalities. By reviewing a wide range
of sources, the study aims to uncover gaps in the current understanding of ethical Al and propose solutions to
address these gaps. This comprehensive review serves as a critical tool for establishing a conceptual framework
for the ethical design of Al systems that promote sustainability [17].

2.2. Analysis of Case Studies

Case studies serve as a central component of this research, offering real world examples of how com-
panies are integrating ethical Al practices while simultaneously advancing sustainability [18]. Prominent tech-
nology companies like Google, Microsoft, and IBM have been selected for case study analysis due to their
pioneering efforts in embedding ethical principles into their Al systems. Through this detailed analysis, the
research seeks to understand how these companies have addressed ethical challenges within Al applications
and the measures they have implemented to ensure sustainability. This section not only examines the effec-
tiveness of their strategies but also identifies opportunities for further improvement [19]. To collect data for
these case studies, publicly available resources such as industry reports, sustainability research papers, and
academic publications are thoroughly examined. In addition, expert interviews from industry leaders and Al
professionals provide invaluable insights into the real world implementation of ethical Al. These interviews
deepen the analysis by capturing a broader spectrum of viewpoints and providing context to the data collected
from secondary sources [20]. The findings from these case studies will contribute to identifying best practices,
lessons learned, and the overarching strategies that can be applied to other sectors and organizations striving to
develop Al systems that are both ethical and sustainable.

2.3. Expert Interviews

In addition to the literature review and case study analysis, expert interviews are conducted to gather
practical insights into the challenges of designing and implementing ethical Al systems [21]. These interviews
are conducted with a variety of stakeholders, including Al researchers, technology developers, policymakers,
and sustainability advocates, all of whom bring a wealth of knowledge and experience to the discussion. The
primary purpose of these interviews is to explore the perspectives of professionals directly involved in Al de-
velopment and implementation, as well as those working on ethical and sustainability issues within the field.
Through these conversations, the study aims to capture a range of viewpoints on the ethical challenges facing
the Al industry and the strategies that can be employed to ensure Al systems are developed responsibly and sus-
tainably [22]. The interview process is designed to be semi structured, allowing flexibility in the conversation
while ensuring key themes related to ethical Al and sustainability are thoroughly addressed. The interviews
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are conducted via video calls and email to accommodate a diverse group of international participants, enabling
the inclusion of perspectives from different cultural and geographical backgrounds. The data collected from
these interviews will be systematically analyzed to identify emerging themes, divergent opinions, and shared
strategies, all of which will contribute to the development of a more comprehensive framework for ethical Al
design [23].

2.4. Data Collection and Analysis

Data for this research are collected using qualitative methods, which are essential for gaining in depth
insights into complex and nuanced issues related to ethical Al practices and sustainability [24]. One of the
primary methods employed is content analysis, which involves a thorough and systematic review of a wide
range of relevant written materials. These materials include academic papers, industry reports, and sustainabil-
ity guidelines, which collectively offer a wealth of knowledge on the integration of ethical Al principles into
sustainable technologies [25]. Through content analysis, the study aims to identify key themes, concepts, and
best practices that highlight the current state of ethical Al design. This process not only aids in the identifi-
cation of ethical concerns but also provides a broader understanding of the role that Al can play in promoting
sustainability across various sectors.

Thematic analysis is employed to organize the data and interpret patterns [26], relationships, and con-
nections between Al development practices, ethical considerations, and their long term impact on sustainability.
By categorizing the data into specific themes and concepts, this approach ensures a clear and structured under-
standing of the challenges and opportunities that exist in the realm of Al ethics. Furthermore, it offers valuable
insights into how Al systems can be designed and implemented in ways that not only address these ethical
concerns but also align with broader sustainability goals [27]. The use of case studies and expert interviews
further enhances this analysis by providing real world examples and expert perspectives on the application of
ethical Al principles in practice. This comprehensive approach ensures that the research is grounded in both
theoretical foundations and practical applications, making it highly relevant for shaping the future of ethical Al
development.

The data analysis process is iterative, allowing for multiple rounds of coding, categorization, and
refinement [28]. This iterative approach is crucial in ensuring that the findings are both accurate and compre-
hensive, capturing the full complexity of the ethical issues surrounding Al. By revisiting and refining the data,
the study ensures that its conclusions are not only robust and reliable but also reflect the dynamic and evolving
nature of Al technology and its societal implications. This iterative process facilitates a deeper understanding
of the ethical challenges faced by Al developers and policymakers, while also ensuring that the research is
aligned with the latest developments in Al and sustainability. Ultimately, the goal of the data analysis is to
provide a detailed and nuanced understanding of the current state of ethical Al practices [29], offering prac-
tical recommendations for future developments and ensuring that Al systems are developed responsibly and
sustainably in line with global sustainability objectives.

2.5. Validity and Reliability

To ensure the validity and reliability of the research findings, this study employs data triangulation,
which is a critical approach to verify the consistency and accuracy of the results. Triangulation involves cross
referencing data from various sources, such as academic literature, case studies, and expert interviews [30].
This multi source data collection approach helps minimize any potential biases in the interpretation of the data,
ensuring that the conclusions drawn from the research are as objective and reliable as possible. Furthermore,
the process of triangulation enhances the robustness of the findings by validating the results across different
contexts and perspectives.

Additionally, expert feedback on the preliminary findings is incorporated into the analysis to refine
and further solidify the conclusions [31]. Expert feedback serves as a valuable source of validation, as it offers
external perspectives from professionals who are directly involved in Al and sustainability practices. This
ensures that the research is grounded in real world applicability and reflects current challenges and solutions in
the field.

By employing multiple methods of data collection and analysis, such as literature review, case stud-
ies, and expert interviews, the study aims to produce findings that are not only robust and reliable but also
applicable to practical [32], real world scenarios. The combination of these methodologies ensures that the
research conclusions are well rounded, representative of the diverse viewpoints within the Al and sustainability
communities, and applicable to both academic and practical contexts. This approach strengthens the overall
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validity of the study, making it a solid foundation for understanding the ethical design of Al systems and their
role in promoting sustainability [33]..

2.6. Limitations of the Study

While the methodology employed in this study is comprehensive and well rounded, there are inherent
limitations that must be acknowledged. The case studies, for example, focus primarily on large, established
technology companies such as Google, Microsoft, and IBM, which are leaders in the field of AI. While these
companies provide valuable insights into how Al can be integrated with ethical practices, they may not be
fully representative of smaller organizations or those in emerging markets. These large companies often have
the resources and infrastructure to implement complex Al systems that smaller organizations may not be able
to afford or support [34]. Future research could explore how ethical Al practices are being implemented in
smaller companies, startups, or organizations operating in developing economies, where Al adoption may face
different challenges and barriers.

Furthermore, the research is specifically limited to the ethical and sustainability challenges associated
with Al in the present context. As Al technology continues to evolve at a rapid pace, new ethical dilemmas
and sustainability concerns are likely to emerge, which may not be fully captured in this study. The rapid
advancements in Al technology, coupled with the ever changing global landscape of environmental, social,
and economic factors, mean that the ethical challenges Al faces today may differ significantly from those
of tomorrow [35]. Therefore, while the findings of this study provide a comprehensive understanding of the
current state of Al ethics and sustainability, they should be seen as a snapshot of the field at this point in time.
Given the pace at which Al and sustainability issues are evolving, the research outcomes have the potential for
further updates and refinement as the field advances and new challenges arise.

3.  FINDINGS

The findings of this study emphasize the integral role that ethical Al design frameworks play in achiev-
ing fairness, transparency, accountability, and sustainability. These ethical principles are not only vital for pre-
venting biases and discrimination in Al systems but are also necessary for fostering public trust in technology.
As Al continues to become an increasingly significant part of industries across the globe, ensuring that these
systems align with ethical guidelines is essential for both societal acceptance and the long term sustainability
of technological progress.

Table 2. Ethical Al for Sustainable Technology
Aspect Description Example
Transparency, Fairness, Google: Data
Accountability, Inclusivity —center optimization
High energy consumption  Tesla: Electric vehicles
& carbon footprint for CO2 reduction
IBM: Al for
sustainable farming

Ethical Principles

Environmental Impact

Contribution to SDGs  Supports SDG 9, 12, 13

Integrating ethics
in Al technologies
Reducing energy use Google: Energy-efficient
& optimizing resources data centers

Al in Companies Microsoft: Al for healthcare

Sustainability in Tech

The Table 2 show highlights key aspects of integrating ethical principles into Al systems for sus-
tainable technology development. It emphasizes the importance of transparency, fairness, accountability, and
inclusivity in Al design, ensuring that Al driven decisions are responsible and just. Companies like Google have
implemented Al to optimize energy usage in data centers, significantly reducing their environmental footprint.
At the same time, the environmental impact of Al systems, particularly in terms of high energy consumption
and carbon emissions, is a critical concern. Tesla use of Al in autonomous vehicles is an example of how Al
can contribute to sustainability by reducing CO2 emissions and promoting cleaner technologies.

In addition to ethical considerations, Al has a significant role in advancing the Sustainable Develop-
ment Goals (SDGs), specifically SDGs 9, 12, and 13. Companies like IBM utilize Al to optimize resource
usage in agriculture, such as improving water management practices for more sustainable farming. Moreover,
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major firms such as Microsoft are integrating Al for good, focusing on improving healthcare and environmen-
tal sustainability. The emphasis on sustainability in technology is evident in how Al applications, like Google
energy efficient data centers, are contributing to reducing energy consumption. Ultimately, the integration of
ethical principles in Al systems is essential not only for driving innovation but also for ensuring long term
environmental and societal benefits.

3.1. Ethical AI Design Frameworks

The research underscores the importance of embedding transparency, fairness, and accountability into
Al systems. These principles are foundational to prevent the amplification of biases within Al decision making
processes, which can lead to discriminatory or unjust outcomes. Al systems often operate on large datasets,
and these datasets may contain inherent biases, such as those related to race, gender, or socioeconomic status.
If these biases are left unaddressed, Al systems could inadvertently perpetuate or even exacerbate existing
social inequalities, leading to systemic harm. Moreover, the lack of transparency in Al decision making can
undermine public trust in these technologies, making it crucial to integrate mechanisms that allow Al models to
provide clear and understandable explanations of their reasoning and decisions. Such transparency is essential
to build trust among users, especially when Al is increasingly applied to sectors that directly impact people
lives, such as healthcare, criminal justice, and finance.

The study highlights that by adhering to principles of transparency, fairness, and accountability, com-
panies can foster greater trust with users, promote fairness in Al outcomes, and ensure greater accountability
in Al driven decisions. This can lead to Al systems being perceived as more trustworthy, both by the public
and regulatory bodies. These principles also encourage responsible Al usage, ensuring that Al technologies
are designed and deployed with the broader social good in mind. By adhering to these ethical principles, orga-
nizations can not only improve the public perception of Al but also contribute to its positive impact, ensuring
that Al is used as a force for good rather than perpetuating harm or inequality. Furthermore, when Al systems
are designed transparently and fairly, they become more accessible to a wider range of users, thus promoting
inclusivity and fairness in the technological landscape.

The study further suggests that ethical Al frameworks can lead to more equitable Al solutions by
addressing not only the technical performance of these systems but also their broader societal implications. It
emphasizes that Al systems should be designed to serve the common good, ensuring that these technologies
do not merely benefit a select few but work for the benefit of society at large. This approach can drive social
inclusion and equal opportunities for all, regardless of background or socioeconomic status. By fostering
ethical Al development, we ensure that these technologies are harnessed in ways that contribute to the well
being of all members of society, allowing them to meet diverse needs, reduce disparities, and promote social
equity.

3.2. Environmental Impact of AI Systems

Another critical finding concerns the environmental impact of Al systems, especially those that rely on
deep learning models. Al, particularly when utilizing large datasets and complex algorithms, requires substan-
tial computational power, which results in significant energy consumption. For instance, training Al models
such as deep learning algorithms demands processing power equivalent to the electricity usage of entire house-
holds over extended periods. This increased energy demand, driven by the need to process and analyze large
volumes of data, leads to a growing carbon footprint, contributing to environmental degradation and hindering
efforts to combat climate change. In particular, the energy intensive nature of training AI models is a major fac-
tor in their environmental impact, as it requires vast computational resources that often rely on non renewable
energy sources.

However, the study also highlights the advancements in Al optimization techniques that have shown
promising results in mitigating the environmental impact of these systems. Notable efforts have been made to
develop energy efficient algorithms and solutions designed to reduce the carbon footprint associated with Al op-
erations. For example, Google has implemented Al driven solutions that optimize energy usage in data centers,
reducing their environmental impact significantly. By using Al to manage and optimize energy consumption,
Google and other organizations are able to decrease the amount of energy consumed while maintaining per-
formance and operational efficiency. These innovations underscore the importance of integrating sustainability
measures into Al development, ensuring that Al can contribute to global environmental goals. When optimized
for energy efficiency, Al has the potential to play a significant role in sustainable development, demonstrating
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that AI can both drive technological advancements and support efforts to reduce environmental impact, thereby
aligning with the global push for cleaner, more sustainable energy usage.

@ Energy Consumption

@ Carbon Footprint Reduction

@ Resource Optimization

200

150

100

u
o

Google Microsoft 1BM Tesla

Figure 1. Sustainability Impact Comparison Of Al Systems By Company

0

The Figure 1 visually compares the sustainability efforts of four major technology companies Google,
Microsoft, IBM, and Tesla based on three key factors: energy consumption, carbon footprint reduction, and
resource optimization. Each company is evaluated on its ability to manage energy usage, reduce environmental
impact, and optimize resources through Al technologies. For example, Google shows a strong effort in reducing
energy consumption through Al driven data center optimization, while Tesla leads in carbon footprint reduction,
thanks to its electric vehicle technology.

This comparison highlights the varying degrees of success these companies have had in applying eth-
ical Al principles to address sustainability challenges. Microsoft demonstrates a balanced approach, excelling
in resource optimization, while IBM focuses heavily on improving resource management in agriculture. The
data underscores the growing importance of integrating sustainability measures in Al development and the po-
tential impact Al can have on reducing global environmental footprints when designed responsibly. Through
this comparison, the chart provides a clear visual representation of how Al systems contribute to achieving
sustainability goals across different industries.

3.3. Al for Sustainability Across Industries

The study further demonstrates that Al, when applied with ethical guidelines, has the potential to drive
sustainability across various sectors. The following examples highlight Al role in resource optimization and
reducing environmental harm:

* Microsofts Al for Good initiative focuses on leveraging Al for addressing societal challenges, includ-
ing sustainable healthcare and environmental sustainability. Through the initiative, Al is being used to
improve healthcare solutions, optimize energy usage, and reduce resource consumption.

* Tesla has integrated Al in their autonomous vehicles to promote environmental sustainability. By enhanc-
ing vehicle efficiency and reducing CO2 emissions through electric transportation, Tesla is contributing
to the reduction of the environmental impact caused by traditional fossil fuel powered vehicles.

* IBM Al application in agriculture helps optimize resource management in farming, particularly in terms
of water usage, which leads to more efficient and sustainable agricultural practices.

These examples illustrate that Al can be a powerful tool in promoting sustainability across different
sectors. When developed and deployed responsibly, Al can help industries become more efficient and less
harmful to the environment, aligning technological progress with the principles of sustainability.
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3.4. Key Findings
The case studies analyzed in this research provide valuable insights into how leading technology
companies are implementing ethical Al systems:

1. Google has adopted Al for data center optimization with a strong emphasis on transparency and fairness.
This initiative has led to a significant reduction in energy consumption, contributing to a lower carbon
footprint.

2. Microsofts Al for Good program focuses on creating inclusive and accessible Al solutions that improve
public health and promote sustainable practices in healthcare.

3. Tesla autonomous vehicles demonstrate Al capacity to reduce CO2 emissions through electric vehicle
adoption, emphasizing safety and accountability as key ethical concerns.

4. IBM use of Al in agriculture highlights the importance of transparency and data privacy while optimizing
resource use, particularly in water management, for sustainable farming practices.

These practices highlight the integration of ethical principles in Al technologies and the positive impact on
sustainability. The findings suggest that when Al systems are developed with ethical frameworks, they can not
only drive technological innovation but also contribute significantly to environmental and social sustainability.

4. MANAGERIAL IMPLICATIONS

The findings of this study highlight the critical importance of integrating ethical Al frameworks into
organizational strategies. For technology companies, the adoption of ethical Al systems can significantly en-
hance operational efficiency and foster long term trust with consumers and stakeholders. Managers must pri-
oritize transparency, fairness, and accountability in their Al design processes to mitigate risks associated with
algorithmic bias and ensure that Al driven decisions are just and equitable. By doing so, companies can build
public trust, reduce reputational risks, and contribute to positive social outcomes, ultimately positioning them-
selves as leaders in responsible Al development.

Additionally, the environmental implications of Al systems must be a key consideration for managers
in the tech industry. Al technologies, particularly those that rely on deep learning models, require substantial
computational power and can lead to high energy consumption. To address this challenge, managers should
invest in energy efficient Al models and adopt best practices for optimizing resource usage. Implementing Al
driven solutions that reduce energy consumption, like Google data center optimization or Tesla electric vehicle
technologies, can not only help mitigate the environmental impact but also provide a competitive advantage in
an increasingly eco conscious market.

Finally, managers should foster collaboration between various stakeholders, including policymakers,
academia, and industry leaders, to establish and adhere to regulatory frameworks that support both ethical Al
development and sustainability goals. As Al technology evolves, it is essential for companies to stay ahead
of regulatory trends and adopt practices that align with global sustainability objectives, such as the United
Nations SDGs. By taking a proactive role in shaping the ethical and sustainable development of Al, managers
can drive innovation that benefits both their organizations and society at large, ensuring that Al becomes a tool
for positive, long term change.

5. CONCLUSION

This study has highlighted the critical importance of designing ethical Al systems as a cornerstone for
ensuring responsible technological development that aligns with long term sustainability goals. The research
underscores the necessity of integrating key ethical principles, such as transparency, fairness, and accountabil-
ity, into Al systems to mitigate biases and prevent harmful outcomes. When these principles are incorporated
effectively, they foster public trust and help create more inclusive and equitable technological advancements.
Ethical Al, by ensuring that decisions are made with fairness and clarity, can contribute significantly to bridging
the digital divide and ensuring that Al benefits all sectors of society, not just a select few. In this way, Al can
play a pivotal role in shaping a more just and responsible future for technology.

A key finding of this study is the significant environmental impact of Al, particularly concerning its
high energy consumption and carbon emissions. While AI has undeniably revolutionized numerous industries
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and opened new avenues for innovation, it also presents sustainability challenges that cannot be ignored. As Al
models, particularly deep learning algorithms, require vast amounts of computational power, they contribute
to increased energy demands and a larger carbon footprint. However, the study highlights that organizations
like Google are leading the way by implementing Al optimization techniques that improve energy efficiency in
data centers, thereby reducing their environmental footprint. These efforts demonstrate that with proper design
and optimization, Al systems can be developed in ways that align with global sustainability goals, proving that
technological progress does not have to come at the expense of the environment.

Furthermore, Al has the potential to drive sustainability across multiple sectors, including agriculture,
healthcare, and transportation, by optimizing resources and improving efficiencies. In agriculture, Al systems
can assist in better water usage, ensuring that precious resources are conserved, especially in regions facing
water scarcity. In healthcare, Al can enhance medical diagnostics, streamline resource allocation, and improve
patient care, contributing to more sustainable healthcare practices. In transportation, Al powered solutions,
such as those used by Tesla in its electric vehicles, can help reduce carbon emissions, promoting greener
mobility solutions. These examples illustrate how ethical Al development can be a driving force for both
economic and environmental sustainability. Finally, the research emphasizes the need for ongoing collaboration
between technology companies, policymakers, and academic institutions to establish regulatory frameworks
that support both ethical Al development and sustainability. Future research should also focus on the scalability
of these ethical Al frameworks, particularly for smaller companies and emerging markets, ensuring that Al
continues to serve as a force for good, contributing positively to society and the environment in the long term.

6. DECLARATIONS
6.1. About Authors

Zuraidah Zainol (ZZ) https://orcid.org/0000-0002-8076-0186
Shih Chih Chen (SC) https://orcid.org/0000-0002-0039-421X
Ersa Aura Natasya (EA) "= https://orcid.org/0009-0001-6257-4865

6.2. Author Contributions

Conceptualization: SC; Methodology: ZZ; Software: EA; Validation: GB and SC; Formal Analysis:
Z7Z and EA; Investigation: GB; Resources: SC; Data Curation: ZZ; Writing Original Draft Preparation: EA
and GB; Writing Review and Editing: SC and ZZ; Visualization: EA; All authors, ZZ, GB, SC, and EA, have
read and agreed to the published version of the manuscript.

6.3. Data Availability Statement
The data presented in this study are available on request from the corresponding author.

6.4. Funding
The authors received no financial support for the research, authorship, and/or publication of this arti-
cle.

6.5. Declaration of Conflicting Interest
The authors declare that they have no conflicts of interest, known competing financial interests, or
personal relationships that could have influenced the work reported in this paper.

REFERENCES
[11 A. Van Wynsberghe, “Sustainable ai: Ai for sustainability and the sustainability of ai,” Al and Ethics,
vol. 1, no. 3, pp. 213-218, 2021.

[2] T. Yigitcanlar, R. Mehmood, and J. M. Corchado, “Green artificial intelligence: Towards an efficient,
sustainable and equitable technology for smart cities and futures,” Sustainability, vol. 13, no. 16, p. 8952,
2021.

[3] V. Vakkuri, K.-K. Kemell, M. Jantunen, E. Halme, and P. Abrahamsson, “Eccola—a method for imple-
menting ethically aligned ai systems,” Journal of Systems and Software, vol. 182, p. 111067, 2021.

ADI Journal on Recent Innovation (AJRI), Vol. 6, No. 2, 2025, pp. 201 - 211


https://orcid.org/0000-0002-8076-0186
https://orcid.org/0000-0002-8076-0186
https://orcid.org/0000-0002-0039-421X
https://orcid.org/0000-0002-0039-421X
https://orcid.org/0009-0001-6257-4865
https://orcid.org/0009-0001-6257-4865

210 a E-ISSN: 2686-0384 | P-ISSN: 2685-9106

[4] J. Zhao and B. Gémez Farifias, “Artificial intelligence and sustainable decisions,” European Business
Organization Law Review, vol. 24, no. 1, pp. 1-39, 2023.

[5] C.Sanderson, D. Douglas, Q. Lu, E. Schleiger, J. Whittle, J. Lacey, G. Newnham, S. Hajkowicz, C. Robin-
son, and D. Hansen, “Ai ethics principles in practice: perspectives of designers and developers,” IEEE
Transactions on Technology and Society, vol. 4, no. 2, pp. 171-187, 2023.

[6] I.Kulkov,J. Kulkova, R. Rohrbeck, L. Menvielle, V. Kaartemo, and H. Makkonen, “Artificial intelligence-
driven sustainable development: Examining organizational, technical, and processing approaches to
achieving global goals,” Sustainable Development, vol. 32, no. 3, pp. 2253-2267, 2024.

[71 C. Burr and D. Leslie, “Ethical assurance: a practical approach to the responsible design, development,
and deployment of data-driven technologies,” Al and Ethics, vol. 3, no. 1, pp. 73-98, 2023.

[8] T.S. Goh, J. Suteja, E. Erika, A. Simanjuntak, A. H. A. N. Karsa, and M. Angel, “Bibliometric analysis
of the role of strategic management in food sustainability towards sdg2: Insights of free lunch program,”
Aptisi Transactions on Technopreneurship (ATT), vol. 7, no. 1, pp. 13-25, 2025. [Online]. Available:
https://att.aptisi.or.id

[9] H.S. Satra, “Ai in context and the sustainable development goals: Factoring in the unsustainability of the
sociotechnical system,” Sustainability, vol. 13, no. 4, p. 1738, 2021.

[10] B. C. Stahl and B. C. Stahl, “Ethical issues of ai,” Artificial Intelligence for a better future: An ecosystem
perspective on the ethics of Al and emerging digital technologies, pp. 35-53, 2021.

[11] J.-M. Flores-Viva and F.-J. Garcia-Pefialvo, “Reflections on the ethics, potential, and challenges of artifi-
cial intelligence in the framework of quality education (sdg4).” Comunicar: Media Education Research
Journal, vol. 31, no. 74, pp. 3544, 2023.

[12] D. Helbing, F. Fanitabasi, F. Giannotti, R. Hinggli, C. I. Hausladen, J. van den Hoven, S. Mahajan,
D. Pedreschi, and E. Pournaras, “Ethics of smart cities: Towards value-sensitive design and co-evolving
city life,” Sustainability, vol. 13, no. 20, p. 11162, 2021.

[13] N. Rane, “Potential role and challenges of chatgpt and similar generative artificial intelligence in archi-
tectural engineering,” International Journal of Artificial Intelligence and Machine Learning, 2023.

[14] U. M. Adanma and E. O. Ogunbiyi, “Artificial intelligence in environmental conservation: evaluating
cyber risks and opportunities for sustainable practices,” Computer Science & IT Research Journal, vol. 5,
no. 5, pp. 1178-1209, 2024.

[15] T. Kuusk, R. Fahrudin, F. D. Yulian, A. Y. Fauzi, and A. Wilson, “Addressing regulatory risks in fintech
through decentralized technologies,” APTISI Transactions on Management, vol. 8, no. 3, pp. 204-212,
2024.

[16] L. Floridi and J. Cowls, “A unified framework of five principles for ai in society,” Machine learning and
the city: Applications in architecture and urban design, pp. 535-545, 2022.

[17] A. A. Khan, M. A. Akbar, M. Fahmideh, P. Liang, M. Waseem, A. Ahmad, M. Niazi, and P. Abrahams-
son, “Ai ethics: an empirical study on the views of practitioners and lawmakers,” IEEE Transactions on
Computational Social Systems, vol. 10, no. 6, pp. 2971-2984, 2023.

[18] A. A. Bimantara, A. Rahmansyah, M. R. Aldika, and P. N. Rahmadhani, “Dampak dari kecerdasan bu-
atan yang mulai menyebar dalam segala bidang terutama dalam bidang pendidikan terhadap pencapaian
pelajar,” ADI Bisnis Digital Interdisiplin Jurnal, vol. 5, no. 1, pp. 15-21, 2024.

[19] P. Brey and B. Dainow, “Ethics by design for artificial intelligence,” Al and Ethics, vol. 4, no. 4, pp.
1265-1277, 2024.

ADI Journal on Recent Innovation (AJRI), Vol. 6, No. 2, 2025: 201-211


https://att.aptisi.or.id

ADI Journal on Recent Innovation (AJRI) ] 211

[20] L. Bolte, T. Vandemeulebroucke, and A. van Wynsberghe, “From an ethics of carefulness to an ethics of
desirability: going beyond current ethics approaches to sustainable ai,” Sustainability, vol. 14, no. 8, p.
4472, 2022.

[21] N. Diaz-Rodriguez, J. Del Ser, M. Coeckelbergh, M. L. de Prado, E. Herrera-Viedma, and F. Herrera,
“Connecting the dots in trustworthy artificial intelligence: From ai principles, ethics, and key requirements
to responsible ai systems and regulation,” Information Fusion, vol. 99, p. 101896, 2023.

[22] H. Roberts, J. Zhang, B. Bariach, J. Cowls, B. Gilburt, P. Juneja, A. Tsamados, M. Ziosi, M. Taddeo, and
L. Floridi, “Artificial intelligence in support of the circular economy: ethical considerations and a path
forward,” AI & SOCIETY, vol. 39, no. 3, pp. 1451-1464, 2024.

[23] H. Hamsinah, U. Rusilowati, and D. Sunarsi, “Analysis of lecturer competency and knowledge in techno-
preneurship development of student msmes in pts,” Aptisi Transactions on Technopreneurship (ATT),
vol. 6, no. 3, pp. 623-638, 2024.

[24] S. R. Konda, “Ethical considerations in the development and deployment of ai-driven software systems,”
International Journal of Computer Science and Technology, vol. 6, no. 3, pp. 86—-101, 2022.

[25] S. Umbrello and I. Van de Poel, “Mapping value sensitive design onto ai for social good principles,” Al
and Ethics, vol. 1, no. 3, pp. 283-296, 2021.

[26] A. Nguyen, H. N. Ngo, Y. Hong, B. Dang, and B.-P. T. Nguyen, “Ethical principles for artificial intelli-
gence in education,” Education and information technologies, vol. 28, no. 4, pp. 4221-4241, 2023.

[27] B. Weber-Lewerenz, “Corporate digital responsibility (cdr) in construction engineering—ethical guide-
lines for the application of digital transformation and artificial intelligence (ai) in user practice,” SN Ap-
plied Sciences, vol. 3, pp. 1-25, 2021.

[28] C. Huang, Z. Zhang, B. Mao, and X. Yao, “An overview of artificial intelligence ethics,” IEEE Transac-
tions on Artificial Intelligence, vol. 4, no. 4, pp. 799-819, 2022.

[29] S. Neethirajan, “Artificial intelligence and sensor innovations: enhancing livestock welfare with a human-
centric approach,” Human-Centric Intelligent Systems, vol. 4, no. 1, pp. 77-92, 2024.

[30] D. H. Chang, M. P.-C. Lin, S. Hajian, and Q. Q. Wang, “Educational design principles of using ai chatbot
that supports self-regulated learning in education: Goal setting, feedback, and personalization,” Sustain-
ability, vol. 15, no. 17, p. 12921, 2023.

[31] L. Floridi, J. Cowls, T. C. King, and M. Taddeo, “How to design ai for social good: Seven essential
factors,” Ethics, Governance, and Policies in Artificial Intelligence, pp. 125-151, 2021.

[32] R. Aprianto, C. Lukita, A. Sutarman, R. A. Sunarjo, R. N. Muti, and E. Dolan, “Facing global dynamics
with effective strategy: A tested organizational change management approach,” International Journal of
Cyber and IT Service Management, vol. 5, no. 1, pp. 1-11, 2025.

[33] L. Floridi, “The ethics of artificial intelligence: Principles, challenges, and opportunities,” 2023.

[34] F.Li, N. Ruijs, and Y. Lu, “Ethics & ai: A systematic review on ethical concerns and related strategies for
designing with ai in healthcare,” Ai, vol. 4, no. 1, pp. 28-53, 2022.

[35] O. Akinrinola, C. C. Okoye, O. C. Ofodile, and C. E. Ugochukwu, “Navigating and reviewing ethical
dilemmas in ai development: Strategies for transparency, fairness, and accountability,” GSC Advanced
Research and Reviews, vol. 18, no. 3, pp. 050-058, 2024.

ADI Journal on Recent Innovation (AJRI), Vol. 6, No. 2, 2025, pp. 201 - 211



	Introduction
	Research Method
	Literature Review
	Analysis of Case Studies
	Expert Interviews
	Data Collection and Analysis
	Validity and Reliability
	Limitations of the Study

	Findings
	Ethical AI Design Frameworks
	Environmental Impact of AI Systems
	AI for Sustainability Across Industries
	Key Findings

	Managerial Implications
	Conclusion
	Declarations
	About Authors
	Author Contributions
	Data Availability Statement
	Funding
	Declaration of Conflicting Interest


