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L ymddl Sloglally dulenl 2,2l uie ol wliguac @ud (Nodes, Neurons) ¢ty a9ds Lel s (0 Aias
{(Russell & Norvig, 2020) ;136¥1 Lo 335k cye U39 cpisiall 2ol Loz
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Abstract

Generative artificial intelligence (GAI) has opened up vast and unprecedented technological horizons for
reshaping the fields of sustainable development—economic, social, and environmental—in a way that
enhances quality of life and human progress, preserves the planet, and unlocks promising opportunities for
further innovation and job creation in all countries, both developed and developing.

On the other hand, these promising horizons and potential offered by GAI technologies and applications are
not without numerous challenges that necessitate the development of effective governance frameworks for
these technologies to ensure innovation and their responsible, safe, and equitable use in support of sustainable
development. These challenges include protecting privacy and personal and commercial data, guaranteeing
intellectual property rights, addressing legal ambiguities related to ownership of content generated by
generative models, curbing monopolistic practices and promoting fair competition, addressing algorithmic
biases, determining legal liabilities for potential harms, and assessing the impact of these technologies on
decent work opportunities and markets.

In this context, the first chapter of the research highlights the fundamental premises related to generative
artificial intelligence (GAI), tracing its evolution from early Al models to deep learning techniques and modern
generative models. It also presents the key concepts and mechanisms of these models, in addition to addressing
the relationship between Al and sustainable development, and the importance of governing its applications to
maximize their benefits at both the global and national levels.

The second chapter provides an analytical review of global research contributions related to issues and
applications of generative Al in supporting sustainable development. This review employs a range of integrated
analytical methodologies, including bibliometric analysis, text mining, theme modeling, and network analysis,
to uncover key research trends and the knowledge base of the field.

The third chapter then examines the role of generative Al applications in supporting sustainable development
across its three dimensions: social, economic, and environmental. In the social dimension, the chapter explores
the applications of these technologies in various fields, including education, health, and social protection, with
a particular focus on their contribution to poverty reduction and the promotion of social justice. In the
economic dimension, it examines its role in supporting the transition to a green economy and promoting
productivity, decent work, and sustainable economic growth. In the environmental dimension, it presents its
applications in areas such as water management, climate action, and the protection of natural resources. The
chapter concludes by addressing the role of generative artificial intelligence (GAl) in supporting sustainable

developmentin Egypt.
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Chapter Four reviews the most significant challenges associated with generative Al applications in supporting
sustainable development. It analyzes the various approaches adopted by countries in regulating and governing
these technologies, aiming to achieve a balance between encouraging technological innovation, ensuring the
protection of fundamental rights and values, and maximizing the benefits of their applications in supporting
sustainable development .In light of these challenges and comparative regulatory approaches, Chapter Five
presents a forward-looking analytical framework for the governance of generative Al and its responsible
applications in supporting sustainable development. This framework relies on backcasting methodology and
offers a set of roles and implementation mechanisms that can enhance the opportunities for employing
generative Al applications in supporting sustainable development.

Keywords: Generative artificial intelligence — Sustainable development — Al governance — Bibliometric

analysis — Text mining — Network analysis — Backcasting
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