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ABSTRACT

Digital transformation (DT) and sustainability have emerged as interlinked global concerns since achieving
long-term environmental, economic, and social justice goals, depending on addressing these issues together.
The Kingdom of Saudi Arabia, like other nations, recognizes that if DT is not accompanied by sustainable
environmental foresight, it may lead to policy silos and inefficiencies. The three main aspects of the national
digital policy are to provide the digital infrastructure for digital transformation, to ensure globally
competitive policy and regulatory frameworks, and to simultaneously ensure digital inclusion and
participation as the third pillar of “ambitious nations”. This paper examines the role that policy and
regulatory frameworks could play in aligning digital transformation with the Sustainability Goals. The paper
employs a doctrinal legal research method to assess the current legal framework's role in supporting
sustainability. The analysis highlights the interdependence between the legal, ecological, and technological
factors as key components of sustainable digital development. It also shows how new DT laws are placing
greater emphasis on balancing innovation with sustainability. While the Digital Identity Act, Digital
Signature Act, and the Personal Data Protection Law (PDPL2021) directly provide the foundation for
advancing the country’s DT, the General Environmental Regulations (GER 165/2001) establishes the basis for
protecting the environment, which is closely related to the goals of digital sustainability. To align digital
transformation with the GRE (165/2001), relevant agencies must adopt responsible and circular practices,
integrating digital technologies as a critical part of implementing and enforcing environmental and digital
policies.

KEYWORDS: Digital Transformation, Sustainability, Saudi Arabia, Environmental Law, Personal Data
Protection Law (PDPL), Artificial Intelligence Regulation, Digital Governance.
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1. INTRODUCTION

Over the past several decades, digital
transformation (DT) and sustainability have emerged
as global priorities, both seeking to address
fundamental, interrelated economic, social, and
environmental challenges [1]. Technologies such as
big data, Al the Internet of Things (IOT), and cloud
computing are key drivers for innovation and
economic growth [2]. It reshapes industries from
healthcare and financial services to manufacturing
and agriculture. Technologies also modernise the
public sector where governmental platforms, mobile
applications, and chatbots used to deliver public
services in a more accessible, transparent, and
efficient manner [3], considering how the Covid-19
pandemic accelerated the digital transition, and how
the emphasis on DT post-Covid has become more
evident [4].

Similarly, sustainability is recognised as critical to
the state of the economy and governance and is no
longer limited to environmental concerns. The urgent
demand to decarbonise the economy and the shift to
green energy are global amid the current climate
crisis [5]. Therefore, the United Nations Sustainable
Development Goals (SDGs) seek to address poverty,
inequality and climate change [6]. According to the
World Bank, sustainable policies that adapt to market
and climate changes facilitate the building of
economic resilience [7]. Al and IOT are tools that can
promote sustainable environmental goals by
improving resource usage and reducing waste.
Advancements in digital transformation have the
potential to improve efficiency and promote
environmental monitoring. But these technologies
may lead to new environmental risks, including
increasing energy consumption, E-waste, and
increased reliance on extractive technologies; thus,
how these technologies are implemented and
regulated within the larger sustainability
frameworks will determine their actual impact.
Legally speaking, these changes reveal regulatory
gaps that have led to the emergence of new laws on
E-commerce, data protection, and Al DT is more
than just a technical process; it constitutes a
governance challenge for states to design rules that
ensure innovation advances without compromising
legal certainty and social equality [19].In parallel,
sustainability is about the use of public policy and
regulatory frameworks to protect the environment
while balancing economic growth, ecological
conservation, and social justice [20].

The Kingdom of Saudi Arabia, like other nations,
is aware that if the DT is not accompanied by
sustainable environmental foresight, it may result in

increased environmental harm including resource
strain, social inequality and long term lock in [8]. The
Kingdom's Vision 2030 constitutes a state-driven
attempt to restructure the country’s economy, and
among its strategic objectives are DT and sustainable
development [9]. Significant investments have been
made in e-governance, digital infrastructure,
artificial intelligence, and smart cities [10]. This is
embodied in the National Cyber Security Authority
Framework [11], the Data and Artificial Intelligence
Authority strategy, and the Green Initiative. These
policy instruments are integrated to ensure long-
term digital growth. The launch of the national
strategy for data and artificial intelligence and, before
that, the creation of the Saudi Data and Artificial
Intelligence Authority (SDAIA) are both intended to
strengthen the country's role in the global digital
economy [12].

This paper examines the regulatory framework
governing digital transformation in the Kingdom,
focusing on how this evolving framework addresses
key sustainability challenges in the context of the
digital transition. It specifically looks at the extent to
which this framework aligns the country’s digital
transformation policies with the economic and
ecological sustainability goals of Vision 2030. The
paper employs a doctrinal legal research method to
answer this question. The paper aims to contribute to
this emerging area of law relevant to the governance
of digital sustainability in a nation that is undergoing
rapid transformation.

2. THE STUDY’S CONCEPTUAL FRAMEWORK

This section sets the theoretical foundation of the
research topic. To answer the question of how to
integrate digital transformation and sustainability, it
is essential to define both concepts since the term
digital environmental governance has emerged as a
new regulatory challenge. The term digital
transformation is defined by the United Nations
Development Program (UNDP) as:

Digital transformation at the state level refers to
the strategic integration of digital technologies into
government structures, policies, and services to
enhance public administration, promote innovation,
and achieve broader national development goals
[13].

Digital transformation is therefore about the
broad adoption of digital technologies, including Al,
IOT, cloud computing, and big data analytics across
different sectors [14]. The includes reforms in e-
governance, digital infrastructure, and data-based
business strategies. At the state level, DT goes
beyond merely modernising government services; it
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reshapes the business and social spheres by
redefining the regulations governing commerce,
labour, and daily interactions. In business, DT refers
to the comprehensive process of integrating digital
technology into all areas of an organisation to change
how it operates and deliver value to customers [15].
It involves rethinking traditional business models,
optimizing processes, and enhancing customer
experiences by leveraging emerging technologies
[16]. The aim is to increase efficiency, agility, and
innovation, enabling businesses to adapt to evolving
market trends and stay competitive in the digital era
[17]. DT in the social sphere changes -civic
engagement, access to public services, and
communication patterns. Still, it may also increase
the risk of excluding marginalised groups, especially
those who lack digital literacy or dependable
connectivity [18]. Legally speaking, these changes
reveal regulatory gaps that have led to the emergence
of new laws on E-commerce, data protection, and Al.

In parallel, sustainability is widely articulated
through the lens of sustainable development, which
aims to meet present needs without compromising
the ability of future generations to meet their own
needs. Sustainability primarily draws on an
international policy perspective, especially the UN
Sustainable Development Goals (SDGs) and the Paris
Agreement (2012), which set broad
commitments.Both DT and sustainability do not
merely entail shifts in technology and the economy;
instead, they are subject to national and international
regulatory frameworks. While international treaties
and national laws [21] heavily shape sustainability,
digital transformation remains widely
underregulated. The main regulatory frameworks
are, for example, the European Union General Data
Protection Regulation (2018) and the EU Al Act
(2024-2025). The relationship between sustainability
and digital transformation is increasingly
acknowledged in academia and policy, leading to the
emergence of concepts such as green digitalisation
and digital circular economy [22].

Digital sustainability is defined as the
development and deployment of digital resources
and artifacts toward improving the environment,
society, and economic welfare [23]. The idea of digital
sustainability is about the responsible use and
development of digital technologies in their life cycle
[24]. The three-dimensional aspects of the above
definition include an ecological pillar along with
social and economic welfare pillars. And this is an
explicit reference to the concept of sustainable
development. This normative nature of digital
sustainability asserts that digital technologies and

transformation should not only prevent harm but
also produce positive outcomes. With the global
expansion of digital infrastructure and services, their
environmental footprints require urgent regulation,
including for data centers and e-waste [25].

3. REGULATORY APPROACH TO
SUSTAINABILITY AND DIGITAL
TRANSFORMATION

It is argued that the success of the ambitious goals
of digital transformation and sustainability is
dependent on robust regulatory frameworks and
institutional coordination [26]. Thus, this Section
provides a thorough legal analysis of the primary
laws and  regulations  governing  digital
transformation and sustainability in the Kingdom.
The study examines key legislative frameworks,
including the Digital Identity and Signature Law, the
E-transactions Law, the Personal Data Protection
Law, and the General Environmental Law.

Since the beginning, the government has worked
to create a transparent, agile, and enforceable legal
framework that encourages digital innovation while
managing significant risks and guaranteeing
adherence to the digital transformation requirements
[27]. Policies developed have focused on promoting
economic diversification while tackling issues like
data privacy, cybersecurity, and digital inclusion
[28]. The key guiding principles have been
transparency, accountability, and openness across
both public and private sectors. These policy
principles aim to align national and international
agendas, promote innovation, and offer clarity, as
such a regulatory environment forms the foundation
for DT. A robust legal environment not only drives
innovation but also ensures that transformation
occurs in a planned, inclusive, and sustainable way
[29]. The government has positioned itself as an
enabler of technological and socio-economic
development and, for this end, has swiftly adopted
more cooperative approaches to regulating Vision
2030 goals. Agile regulation is further supported by
the Saudi Communications Commission (CITC),
whose latest policies, initiatives, consultations, and
frameworks encourage investment and innovation in
the information and communication technology
(ICT) sector and other industries [30].

Looking at the institutional aspect, the Digital
Government Authority (DGA) was created in March
2021. Although it has not yet implemented any
significant policies, the Authority is responsible for
developing technological standards and regulating
the government cloud. It is also responsible for
creating the national e-government strategy and
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managing  digital websites and

platforms.

government

3.1. Fundamental Regulatory and Legal
Foundations for Digital Transformation

From the beginning, there was a bundle of laws
and regulations that provided the initial
infrastructure for transformation in the kingdom
[31]. These include:

- The Electronic Identification (eID) Law: the
law was initially adopted to enable and ensure
secure identification for individuals and
businesses in the digital environment. This law
is essential to foster efficiency and trust in
online interactions [32].

- The Electronic Signatures and Public Key
Infrastructure (PKI)Act offers a thorough legal
framework to control and promote the use of
electronic signatures. It provides that, under
certain conditions, this framework guarantees
that electronic signatures will have the same
legal significance as handwritten signatures
[33].

- The Telecommunications Act: the Act aims to
develop the ICT sector in a way that will boost
its infrastructure and efficiency, encouraging
the use of ICT services across all domains [34].

- The Electronic Transactions Act: this Act is of
crucial importance since it establishes the
validity of online transactions in the same
manner as traditional paper-based
transactions. The Act aims to facilitate efficient
and secure electronic exchanges in different
sectors, including banking, online commerce,
and e-governance. The Act also enables the
introduction and development of new
financial technologies and helps reduce the
administrative burdens associated with
paperwork, thereby promoting innovation and
creative solutions [35].

- E-Commerce Law (M/126/2019): digital
transformation is about the strategic adoption
of technology to enable e-business to access
new markets and open more opportunities.
Thus, the E-commerce Law is designed to
promote  confidence in  e-commerce
transactions, giving both businesses and
customers the protection they need against
fraud and disinformation, and thereby
strengthening confidence in e-commerce
transactions [36]. To accomplish these goals,
the law addresses data protection, consumer
rights, intellectual property, and digital
advertising.

3.2. The National Strategy for Data Protection
and Al Regulation

It is widely recognised that digital sustainability is
inseparable from the legal framework governing Al
and data protection. Thus, the adoption of the
PDPL(19/2021) and the Al Guidelines constitutes the
cornerstone of the country's digital transformation by
securing data privacy, promoting responsible Al
adoption, and ensuring ethical governance [37]. This
legislative development guarantees that digital
transformation does not compromise individual
rights. By mandating lawful data processing bases,
limiting unnecessary data collection, and ensuring
accountability, the PDPL (19-2021) restricts
unregulated commercial practices. It builds public
trust, which is crucial for sustainable digital
ecosystems. This legal and regulatory framework is
in line with the international standards of fairness,
accountability, and transparency [38].

Similarly, the regulatory framework for Al is
anchored in guidelines issued by the Saudi Data and
Al Authority (SDAIA) [39]. The guidelines set out
ethical principles, responsible use of Al, and ensure
consistency with Vision 2030’s objectives on
innovation and competitiveness [40]. The Guidelines
emphasise fairness, accountability, transparency,
social benefit, and reliability [41]. Within this
regulatory approach, individuals and institutions
can experiment with and deploy Al in a flexible
environment, free from heavy compliance burdens
and the threat of immediate legal sanctions. By
lowering adoption barriers, this agile approach
facilitates digital transformation.

Like technological infrastructure, the PDPL
(19/2021) is a significant step in the nation's digital
transformation because it offers guarantees that
facilitate its growth by safeguarding people's rights
and liberties concerning their personal data [42]. The
fundamental principle of data protection is designed
around the idea that any use of personal data that
harms people also harms the digital transformation
[43].

3.3. The Saudi Environmental Law and Digital
Transformation

The kingdom has made significant progress in
environmental protection since the adoption of the
environment law and policy, based on Article 32 of
the Basic Law of Governance, which states that “[t]he
State shall work towards the preservation, protection
and improvement of the environment.”[44] The
General Environmental Regulation (No.192/2001)
sets out the main safeguards against water, land, and
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air pollution regarding industrial and economic
activities. The GER (192/2001) serves as the principal
legislation for environmental protection in Saudi
Arabia. However, the question is what role GER
(192/2001) can play in advancing sustainability in the
context of the country’s digital transformation. In
other words, this section examines the applicability
of the GER (192/2001) principles to digital
transformation to ensure the sustainable use of
environmental resources, highlighting strengths and
gaps in the current legal framework.

Article 6 of the GER (192/2001) establishes a
preventive principle in environmental governance
stipulating that “any activity that may pollute, harm,
or adversely affect the use of environmental
mediums and water resources shall be prohibited, as
specified by the regulations.” The prevention
principle, as set out in Art. 6, requires that
governmental policy prohibit any activity that may
pollute, harm, or adversely affect the environment.
Practically speaking, the principle ought to inform
policy design options that prevent environmental
damage before it starts or, at least, limit damage that
has already occurred. This policy approach appears
to offer economic benefits, as it can prevent
additional costs arising from environmental harm. In
the context of digital transformation, the principle
implies that digital technologies are developed and
deployed in an environmentally, socially, and
economically  sustainable way. Also, new
technologies should minimise negative digital
impacts such as e-waste and energy use. In the
context of regulation-based control under Art. 6, the
principle extends to enforcing compliance through
data-driven governance and monitoring pollution,
by deploying digital tools such as IoT sensors.

Article 10 of the GER (192/2001) stipulates that all
projects likely to affect the environment must
undergo an environmental impact assessment before
licensing. This obligation implies that assessments
should identify pollution risks, the effectiveness of
resource use, and proposed mitigation strategies.
Also, Art. 16 provides that “commitment to
environmental protection regulations and standards
must be a prerequisite for receiving loans for projects
from lending agencies.” Similarly, a strict
precautionary obligation is set out in Art. 13 for any
entity involved in productive or service activities
across all sectors. Despite the precautionary principle
being originally conceived with resource-intensive
industries in mind, digital infrastructure
development is likewise covered under Art. 13. The
application of the precautionary principle according
to Art. 13 to digital technologies suggests that these

technologies may entail environmental risks that are
not fully known. Applying the principle requires that
the damage be serious or irreversible, raising the
question of whether we should wait for complete
scientific proof before acting. Therefore, ensuring
environmental sustainability in digital technologies
might include limiting e-waste and reducing energy
consumption by cloud computing, 10T, and Al In
this context, the precautionary principle requires
that, before rolling out IOT systems or data centres,
an environmental assessment should be conducted.
Those measures also include the use of renewable
energy and green computing. Fundamentally, these
measures align with the broader objective of
designing safe, inclusive, and sustainable digital
transformation policies at the national level.

3.4. Digital Transformation and Contextual
Policy Challenges

Digital transformation is one of the main pillars
for achieving Saudi Arabia's Vision 2030; thus, it has
been a key goal of several national strategy
documents, including the Smart Government
Strategy, ICT Strategy 2023, National Strategy for
data and AI, Cyber Security Strategy, and Digital
Health Strategy [45]. A well-defined digital
transformation strategy at the national level can act
as a roadmap offering a framework for decision-
making, aiding in the prioritisation of national goals,
and directing the allocation of resources toward
intended results [46]. It also improves stakeholder
coordination and collaboration and assists in
navigating uncertainty in times of change and
difficulty [47].

Maintaining relevance in a rapidly evolving
digital ecosystem requires constant adaptation and
substantial investment, as well as the capacity to
address complex ethical and legal challenges. In
practical terms, the challenge is in balancing
innovation with regulation, accountability with
efficiency, and adaptation with inclusiveness [48].
White recognised these challenges and divided them
into the following four major categories:

- Complexity of perspectives and stakeholders

- The fast and exponential growth of
technologies
- The boundaryless nature of digital
transformation

- The disruptive nature of digital transformation
The process of the digital revolution is intricate
and involves many players with divergent interests
across key sectors including government, health,
energy, education, transportation and the
environment. The issue that could lead to
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institutional = resistance, fragmented policies,
duplicated projects and weak data governance. The
Digital Governance Authority (DGA) identifies
fragmentation in the public sector as a critical
challenge for digital transformation. This is mainly
due to the number of policies and institutions
involved in digital transformation, including the
Digital Economy Policy and the National Committee
for Digital Transformation (NCDT) [49]. To address
this fragmentation gap, the DGA prioritises a holistic
tracking approach above a specific strategy, the
significance of it as an integrated system impacted by
diverse technologies, industries, and difficulties
rather than as a discrete initiative [50].

4. CONCLUSIONS

This Saudi journey underpinned a comprehensive
framework of laws and policies aiming to foster
innovation, economic growth, and a sustainable
environment. On policy level, the three main aspects
of the national digital policy are to provide the digital
and physical infrastructure for DT, to ensure globally
competitive policy and regulatory frameworks, and
to simultaneously ensure digital inclusion and
participation as the third pillar of “ambitious
nations”. This integrated framework provides legal
certainty, cross-sector coordination and institutional
stability that is necessary to align DT with national
development policies, sustainability objectives and
accountability systems. the digital government
strategy  for  (2023-2030) operationlises  this
framework, pledging to "transform government by
embedding digital in operations and decisions,"
through the integration of digital solutions across all
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