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Abstract: Digital transformation has emerged as a critical enabler of the green econo-
mic transition by enhancing resource efficiency, promoting innovation, and suppor-
ting sustainable development goals. The increasing integration of digital technolo-
gies - such as artificial intelligence, big data, and smart platforms - into economic
and environmental governance creates new opportunities, but also raises significant
regulatory and legal challenges. This paper examines the role of digital transforma-
tion in advancing the green economy, with a particular focus on the regulatory fra-
meworks and legal implications that shape this process.

The study analyzes key regulatory challenges related to data governance, digital
infrastructure, environmental compliance, and market regulation in the context of
green economic transition. Special attention is given to the alignment between digi-
talization policies and environmental legislation, as well as the risks of regulatory fra-
gmentation, legal uncertainty, and unequal access to digital technologies. The paper
further explores how existing legal frameworks can be adapted to ensure that digital
transformation supports environmental sustainability while safeguarding public inte-
rests, transparency, and accountability.
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By adopting an interdisciplinary approach that combines legal analysis with insights
from environmental economics and digital policy, this paper contributes to the un-
derstanding of how coherent regulatory and legal frameworks can leverage digital
transformation for an effective and inclusive green economic transition. The findings
offer policy-relevant insights for lawmakers, regulators, and stakeholders involved in
designing sustainable digital and environmental governance systems.

Keywords: Digital transformation; Green economy; Regulatory challenges; Legal implica-
tions; Environmental regulation; Sustainable development.

INTRODUCTION

The transition to a green economy has become a global imperative, driven by
the need to address climate change, resource scarcity, and environmental degradati-
on. Digital transformation - encompassing technologies such as artificial intelligence,
big data analytics, blockchain, and the Internet of Things — offers significant oppor-
tunities to accelerate this transition by enhancing efficiency, reducing emissions, and
promoting sustainable practices across industries.

However, the integration of digital technologies into environmental management
and green economic initiatives is not without challenges. Regulatory frameworks and
legal systems often struggle to keep pace with rapid technological developments,
creating uncertainties regarding compliance, data privacy, liability, and intellectual
property. These legal and regulatory challenges can slow down the adoption of green
digital innovations and limit their effectiveness in achieving sustainability goals.

This paper explores how digital transformation can support the green economic
transition, focusing on the regulatory challenges and legal implications that arise in
this context. By examining both opportunities and constraints, the study aims to pro-
vide insights for policymakers, businesses, and researchers seeking to harness digital
technologies (Joksimovi¢, M. 2025) while ensuring legal compliance and sustainable
development.

LITERATURE REVIEW

The intersection of digital transformation and green economic transition has
attracted increasing scholarly attention in recent years. Researchers have highlighted
that digital technologies can significantly enhance environmental sustainability by
improving resource efficiency, reducing greenhouse gas emissions, and enabling
more informed decision-making. Technologies such as artificial intelligence, block-
chain, and the Internet of Things (IoT) are particularly promising in monitoring envi-
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ronmental impact, optimizing energy consumption, and facilitating circular economy
practices.

At the same time, the literature underscores several challenges. Regulatory fra-
meworks often lag behind technological innovation, creating legal uncertainty aro-
und issues such as data governance, liability, cybersecurity, and intellectual property
rights (Akpobome, O. 2024). For instance, (Lescrauwaet, L., Wagner, H., Yoon, C, &
Shukla, S. 2022). Al applications in environmental management raise questions abo-
ut accountability for decisions made by automated systems, while blockchain-based
solutions may face obstacles related to energy-intensive operations and cross-border
data regulations.

Several studies also emphasize the role of policy and governance in enabling
the digital-green transition. Effective regulations, incentives, and legal frameworks
can stimulate investment in green technologies (Joksimovi¢, M. 2025), support susta-
inable business models, and ensure ethical and responsible use of digital tools. Con-
versely, gaps or inconsistencies in legislation can hinder the adoption of innovative
solutions, slowing the overall progress toward a low-carbon economy.

Despite growing research, there is still a need for studies that integrate the tech-
nological, economic (Zhou, Y. 2024)., and legal dimensions of digital transformation
for green economic transition. (Zhang, Y., & Bilawal Khaskheli, M. 2025). This paper
aims to fill this gap by analyzing both the potential of digital technologies to support
sustainability and the legal and regulatory challenges that must be addressed to en-
sure effective and responsible implementation.

METHODOLOGICAL FRAMEWORK

This study adopts a qualitative and analytical approach to examine the role of
digital transformation in supporting the green economic transition, with a particular
focus on regulatory and legal implications. The methodology consists of three main
components:

- Document and Literature Analysis: A comprehensive review of academic li-
terature, policy documents, and legal frameworks is conducted to identify
the key digital technologies driving green economic transition, as well as the
associated regulatory and legal challenges. Sources include peer-reviewed jo-
urnals, reports from international organizations (e.g., OECD, UNIDO, European
Commission), and relevant national legislation. (Carroll, P, & Kellow, A. 2011)
(Canton, H. 2021)..

«  Comparative Legal Analysis: To understand regulatory approaches and le-
gal frameworks, the study examines case studies from different jurisdictions,
comparing how various countries address the legal implications of digital te-
chnologies in environmental protection and sustainable economic develop-
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ment. This includes analysis of laws related to Al governance, data protection,
intellectual property, environmental compliance, and sustainability reporting.

+ Integrative Synthesis: The findings from the literature and legal analysis are

synthesized to highlight the interconnections between digital transformati-
on, green economic objectives, and legal constraints. The study identifies key
regulatory gaps, best practices, and policy recommendations that can facilita-
te a responsible and legally sound digital-green transition.

By combining insights from technological innovation and legal studies, this met-
hodological framework allows for a holistic understanding of how digital tools can
drive sustainability while complying with and shaping legal standards. This approach
ensures that the research contributes not only to theoretical knowledge but also to
practical policymaking and regulatory design.

RESEARCH RESULTS

The analysis of digital transformation initiatives in the context of the green eco-
nomic transition highlights several important insights. Artificial intelligence (Al), big
data analytics, the Internet of Things (loT), and blockchain have emerged as the most
influential technologies driving sustainable practices. These digital tools facilitate
more efficient resource management, predictive maintenance in industrial processes,
smart energy grids, and transparent supply chains, all of which directly contribute to
environmental objectives.

Despite their potential, the adoption of these technologies faces significant re-
gulatory and legal challenges. Data privacy and security regulations differ across juris-
dictions, creating complexities for compliance. Intellectual property rights (IPR) issues
also arise, particularly regarding ownership, licensing, and patenting of Al-generated
innovations and green technologies. Furthermore, existing environmental laws often
lag behind technological advancements, limiting the full utilization of digital soluti-
ons. Cross-border regulatory differences add another layer of difficulty, restricting the
global scalability of green innovations.

Comparative legal analysis reveals that some jurisdictions have implemented
forward-looking policies to foster digital-green innovation. For example, the Europe-
an Union’s Al Act provides a framework that balances technological innovation with
risk management. Green public procurement laws in several countries incentivize en-
vironmentally friendly technology adoption, while legal frameworks promoting digi-
tal transparency and sustainability reporting enhance corporate accountability in the
green economy.

Overall, the results indicate that the success of the green economic transition de-
pends on the integration of digital and legal strategies. Coordinated efforts are nece-
ssary to align technological deployment with regulatory compliance, ensuring both
innovation and legal security. While digital transformation offers significant oppor-
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tunities for advancing sustainability, its full potential can only be realized through
adaptive and coherent legal frameworks that mitigate risks and support innovation.

DISCUSSION

The findings of this study underline the critical role of digital technologies in dri-
ving the green economic transition. Al, loT, big data analytics, and blockchain demon-
strate clear potential to improve resource efficiency, enhance sustainability reporting,
and optimize industrial processes. These technologies not only support environmen-
tal objectives but also offer economic benefits by reducing costs and increasing ope-
rational efficiency.

However, the study also emphasizes the legal and regulatory barriers that can
limit the effective implementation of digital-green innovations. Data privacy, intelle-
ctual property rights, and inconsistencies in environmental and digital regulations
across jurisdictions represent significant challenges. These barriers highlight the need
for adaptive legal frameworks that can keep pace with rapid technological develop-
ments and ensure both innovation and compliance.

Comparative analysis of best practices shows that proactive regulatory approa-
ches — such as the European Union’s Al Act, green public procurement policies, and
sustainability reporting requirements - can foster a supportive environment for di-
gital-green initiatives. These measures demonstrate that legal frameworks can act as
enablers, rather than obstacles, for sustainable innovation.

The discussion suggests that the green economic transition cannot rely solely on
technological innovation; it requires a coordinated approach that integrates digital
solutions with legal and policy measures. Organizations and policymakers must de-
velop strategies that align innovation with regulatory compliance, balancing econo-
mic, environmental, and legal considerations. In this context, the study reinforces the
importance of legal foresight and policy adaptability as key enablers of sustainable
digital transformation.

CONCLUSION

This study highlights the transformative potential of digital technologies in
advancing the green economic transition. Artificial intelligence, IoT, big data analyti-
¢s, and blockchain emerge as key enablers of sustainable practices, enhancing resour-
ce efficiency, transparency, and environmental performance across sectors.

At the same time, the research underscores that legal and regulatory challen-
ges - such as data privacy, intellectual property rights, environmental compliance,
and cross-border regulatory inconsistencies — can significantly limit the adoption
and effectiveness of digital-green innovations. Addressing these challenges requires
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ptive and forward-looking legal frameworks that balance innovation with risk ma-
ement.

Comparative analysis demonstrates that jurisdictions adopting proactive regu-
ry measures, including Al legislation, green public procurement, and sustainabi-
reporting requirements, provide valuable models for integrating technology and
Ultimately, the successful transition to a green economy depends on coordinated

strategies that align digital transformation with regulatory compliance, ensuring that
technological innovation contributes to sustainable development in a legally secure

and
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socially responsible manner.
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