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Data Sovereignty and Digital Health Transformation in Saudi Arabia: A Review with Policy Implications for Vision 2030

[bookmark: _GoBack]Abstract: The rapid expansion of artificial intelligence (AI) and digital health technologies has made data sovereignty a critical issue for national policy. In Saudi Arabia, Vision 2030 emphasizes technological innovation, economic diversification, and the creation of resilient digital infrastructures. This review explores how data sovereignty strategies can support the Kingdom’s digital health transformation while maintaining compliance with global standards. A qualitative approach was used, synthesizing policy documents, institutional reports, and peer-reviewed literature on data governance, AI regulation, and international best practices. The findings highlight three main areas. First, Saudi Arabia has established a robust institutional foundation through organizations such as the Saudi Data and Artificial Intelligence Authority (SDAIA) and the National Data Management Office (NDMO). Second, existing laws, including the Personal Data Protection Law (PDPL), align with frameworks such as the GDPR but face enforcement and cross-border implementation challenges. Third, barriers such as rigid intellectual property laws, fragmented cloud data governance, and sector-specific policy gaps continue to limit the effective use of generative AI in healthcare and other domains. Despite these challenges, data sovereignty—when strategically designed—functions as an enabler of secure, scalable, and ethically responsible innovation. Policy recommendations include legal reform, inter-agency coordination, sector-specific governance models, and public-private partnerships to expand access to lawful datasets. The review concludes that embedding data sovereignty into Saudi Arabia’s digital health strategy is essential for achieving Vision 2030 goals and positioning the Kingdom as a leader in AI-driven healthcare transformation.
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The rapid advancement of artificial intelligence (AI), particularly generative AI technologies, has brought data governance and data sovereignty to the forefront of national policy agendas [1,2]. As countries seek to leverage AI for economic growth and technological leadership, the ability to manage, protect, and govern data within national borders—commonly referred to as data sovereignty—has become a strategic imperative [3].
In Saudi Arabia, where digital transformation is central to national development, data is increasingly recognized as a critical asset. The Kingdom’s Vision 2030—a comprehensive roadmap for economic diversification and innovation—highlights the importance of building a knowledge-based economy driven by advanced technologies such as AI [4]. To this end, institutions like the Saudi Data and Artificial Intelligence Authority (SDAIA) and the National Data Management Office (NDMO) have been established, alongside initiatives such as the National Strategy for Data and AI (NSDAI), to foster responsible data use and AI innovation [5,6].
Generative AI, with its capacity to produce text, images, audio, and even code, relies heavily on vast and diverse datasets [7]. However, without robust data governance frameworks that balance access with security and privacy, the potential of these technologies may be constrained [8]. Effective strategies—including adaptive licensing models, open data initiatives, and secure national data infrastructures—are essential to unlocking generative AI’s potential while aligning it with national values and objectives [9].
1.2 Problem Statement
Despite significant investments in AI infrastructure, regulatory frameworks, and digital transformation initiatives, Saudi Arabia faces challenges in aligning data governance policies with the practical needs of generative AI development. Issues such as restrictive intellectual property laws, fragmented cloud data governance, cybersecurity risks, and limited inter-agency data sharing mechanisms continue to impede progress [10,11].
This study explores how data sovereignty strategies—when effectively designed and implemented—can bridge these gaps and support the realization of Vision 2030’s goals related to innovation, competitiveness, and economic diversification through generative AI.
Novelty of the Study While several studies have examined data sovereignty in general digital governance contexts, very few have focused specifically on the intersection of data sovereignty and generative AI in Saudi Arabia. This review addresses that gap by providing a comprehensive synthesis of national policies, institutional structures, and sectoral applications, uniquely aligning them with the Vision 2030 transformation agenda. The novelty of this study lies in its integrated analysis of legal frameworks, governance mechanisms, and innovation goals, which has not been systematically explored in prior literature.
1.3 Research Objectives and Significance 
The primary objectives of this study are to:
1. Analyze current data sovereignty strategies relevant to generative AI in Saudi Arabia.
2. Examine how these strategies align with and support the technological innovation goals outlined in Vision 2030.
3. Identify key barriers and enablers influencing the implementation of effective data governance frameworks.
4. Evaluate the role of national institutions, such as SDAIA and the NDMO, in facilitating secure and efficient data use.
5. Recommend policy, legal, and technological reforms to enhance the Kingdom’s readiness for generative AI development under Vision 2030.
This research contributes to the growing discourse on the intersection of data sovereignty and AI innovation. By focusing on the Saudi Arabian context, it provides actionable insights for policymakers, regulators, and technology stakeholders aiming to align AI advancements with national development priorities [12]. Furthermore, the findings offer valuable lessons for other nations navigating the complex balance between digital sovereignty and global competitiveness in an era of data-driven innovation [13].
1.4 Research Questions
The central research question guiding this study is:
How can data sovereignty strategies in generative AI support the technological innovation goals of Saudi Arabia’s Vision 2030?
Subsidiary questions include:
1. What are the current legal, institutional, and technological frameworks governing AI and data in Saudi Arabia?
2. How do these frameworks enable or constrain the development of generative AI?
3. What international best practices can be adapted to promote innovation while maintaining data control and privacy?
1.8 Theoretical Framework
This study is grounded in innovation theory and technology governance frameworks, which provide a foundation for understanding how policy interventions can facilitate or hinder technological advancement [18]. The research draws upon the National Innovation System theory, originally developed by Christopher Freeman and Bengt-Åke Lundvall, which emphasizes the role of institutions, policies, and governance structures in fostering innovation [19]. Additionally, it incorporates the Technology Governance framework, which examines how regulatory approaches can balance innovation promotion with risk management, drawing from Sheila Jasanoff’s work on co-production of science and governance [20].
1.9 Literature Review
This subsection synthesizes literature on data sovereignty, generative AI, and technology-innovation strategies in the context of Saudi Arabia’s Vision 2030. It focuses on national governance structures (SDAIA, NDMO), legal and institutional reform, AI readiness, and barriers/enablers, with reference to international standards such as GDPR and HIPAA [4–6,14,15].To ensure a comprehensive and up-to-date review, this study includes literature published between 2017 and 2025, with a focus on peer-reviewed journal articles, policy documents, and institutional reports. Particular emphasis is given to studies from 2021 onwards to capture the rapid policy evolution surrounding AI and data governance in Saudi Arabia.
1.9.1 Theoretical Foundations of Data Sovereignty and AI Governance
Data sovereignty draws on digital-governance theories that balance privacy and security interests [22]. National Innovation Systems explain how institutions and policies shape technological progress [23]. Co-production theory shows how scientific knowledge and governance co-evolve—useful for understanding how Saudi data-sovereignty policies and AI capabilities shape each other [18].
1.9.2 Data Sovereignty and Generative AI
Data sovereignty—data governed by the laws where it is collected/processed—can be both constraint and strategic asset for generative AI, which depends on large, diverse datasets [7]. In Saudi Arabia, restrictive IP rules can limit access to reusable content; adaptive licensing and open-data policies are proposed remedies [24]. Centralized oversight by SDAIA supports sovereign data governance for AI [5]. Cloud data-governance immaturity remains a risk: one study reported 86% of public agencies lacked mature frameworks, raising compliance and cybersecurity concerns [25].
Sector-specific models (e.g., health) can balance sovereignty with innovation by clarifying lawful access, interoperability, and safeguards [26].
1.9.3 National Data Governance in Saudi Arabia
Saudi Arabia’s multi-tiered governance includes SDAIA, NDMO, and the National Data Bank, operating under the PDPL and aligned initiatives like the NSDAI [5,6]. Comparative analyses find broad PDPL–GDPR alignment but call for clearer rules on cross-border flows to support international AI collaboration [27,14]. In health, benchmarking against HIPAA can bolster trust and adoption of digital health solutions [15,28]. Applied research shows generative AI can advance software engineering while respecting governance constraints [29].
1.9.4 Generative AI and Vision 2030 Technological Innovation Goals
Vision 2030 prioritizes digital transformation and AI-driven innovation [4]. Generative AI supports service optimization and personalization consistent with these pillars. Examples include AI-based labor-market matching using centralized sovereign data [30] and genomics-driven personalized medicine that requires privacy-preserving, regulated sharing [31]. Centralized governance via SDAIA and the National Center for AI is frequently cited as foundational for scaling ethical, secure AI [22,5]. Ethical deployment—including bias mitigation in hiring—remains central to Vision 2030 goals [26].
1.9.5 Regulatory and Legal Considerations
A persistent tension exists between protection and innovation. Current IP frameworks lack clear exceptions for AI training; public–private licensing and legal flexibility are recommended [24]. Enforcement clarity is needed for cross-border transfers and cloud security [27,28,63]. Absent sector-specific rules (e.g., genomics, labor, education) slows scaling, while targeted frameworks for bias/fairness are necessary across sectors [31,30,26].
1.9.6 Barriers and Enablers of Implementation
Barriers: legal rigidity, policy fragmentation, organizational inertia, public-trust deficits, and immature cloud-governance practices [24,25,27–29].
Enablers: national cloud infrastructure, capacity building, PPPs for lawful data access, benchmarking with GDPR/HIPAA, and sector-specific governance models [5,14,15,24,26–31].
1.9.7 Research Gaps
Gaps include: limited empirical work on the economic impact of data sovereignty; few cross-sector analyses beyond health and labor; insufficient evaluation of cross-border data-flow policies in the Gulf; sparse citizen-engagement research; limited assessment of sector-specific models; and inadequate study of bias-mitigation within sovereign AI frameworks [22,24–31].
1.9.8 International Context
Internationally, GDPR offers a privacy-centric model; more centralized approaches illustrate alternative sovereignty paradigms. Comparative work shows successful national AI strategies pair strong protection with flexible innovation policy—insightful for Saudi policy evolution [32].
1.9.9 Conceptual Framework
Figure 1 situates data sovereignty as the mediating layer between Vision 2030 digital-transformation goals and generative-AI development, coordinated through institutional governance (SDAIA, NDMO), legal frameworks, and technological infrastructure (cloud, security). Barriers (legal rigidity, fragmentation, cybersecurity risk) and enablers (adaptive licensing, open data, PPPs) shape innovation outcomes and, ultimately, economic diversification and competitiveness [4–6,14,15,22,24–32].
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Figure 1:Conceptual Framework of Data Sovereignty, Generative AI, and Vision 2030 Innovation Goals
Taken together, the reviewed literature demonstrates both the progress and challenges of data sovereignty in enabling generative AI. However, significant research gaps remain, particularly regarding sector-specific implementation and cross-border data policies. This study addresses these gaps through a structured qualitative review and policy analysis, detailed in Section 2.
This study has established the foundation for understanding the relationship between data sovereignty and generative AI development within the context of Saudi Arabia’s Vision 2030. By presenting the background, problem statement, research objectives, and questions, this introduction sets the stage for a comprehensive analysis of how data governance strategies can support national AI innovation goals. The subsequent study will build upon this foundation to provide insights into policy frameworks, institutional mechanisms, and strategic recommendations for enhancing Saudi Arabia’s generative AI readiness. Data sovereignty is foundational to AI-led transformation in Saudi Arabia. Strong institutions exist, yet legal updates, clearer enforcement, sector-specific rules, and capacity building are needed to realize Vision 2030. International benchmarks and ethical frameworks can accelerate secure, scalable innovation [4–6,14,15,22,24–32].
2. Materials and Methods
2.1 Research Methodology
This study employs a qualitative research approach utilizing documentary analysis, policy review, and case study methodology. Data will be collected through secondary sources including government documents, policy papers, academic literature, and institutional reports [21]. The research will apply content analysis techniques to examine existing data sovereignty policies and their implementation in relation to generative AI development in Saudi Arabia. The analytical framework will focus on identifying patterns, gaps, and best practices in current governance approaches.
2.2 Research Design
The study employs a qualitative-dominant mixed-methods design situated within an interpretivist paradigm. The approach combines:
· Documentary analysis of government policies, legal texts, and institutional reports.
· Thematic synthesis of peer-reviewed academic literature.
· Descriptive statistics from national and international data sources (e.g., SDAIA, World Bank, UN DESA [33]).
This design enables content analysis of data sovereignty strategies in Saudi Arabia, evaluation of their alignment with Vision 2030 objectives, and identification of gaps, opportunities, and barriers to generative AI adoption. The interpretivist stance acknowledges that both data sovereignty and AI governance are socially constructed phenomena shaped by institutional, cultural, and political contexts [34].
2.3 Data Sources
2.3.1 Primary Sources
Primary data were drawn from official policy documents, including:
· Vision 2030 strategic documents.
· The Personal Data Protection Law (PDPL), the Electronic Crimes Control Law, and Intellectual Property laws.
· Institutional publications from the Saudi Data and Artificial Intelligence Authority (SDAIA), the National Data Management Office (NDMO), and the National Center for Artificial Intelligence (NCAI).
2.3.2 Secondary Sources
Secondary data included peer-reviewed articles [35–40], international regulatory frameworks such as the General Data Protection Regulation (GDPR) and the Health Insurance Portability and Accountability Act (HIPAA) [41,42], and publications retrieved from academic databases (Semantic Scholar, Google Scholar, IEEE Xplore, ScienceDirect).
2.4 Sampling and Screening
Purposive sampling was applied to select studies that:
· Address data sovereignty in relation to AI, particularly generative AI.
· Focus on AI governance and data policies within the Saudi context.
· Examine implications for Vision 2030 innovation goals.
· Present empirical evidence or policy impact assessments.
Seven core studies were identified following a rigorous screening protocol. Each was assessed by two independent reviewers against inclusion criteria to ensure scope, quality, and methodological robustness [35–40].
Review Type Clarification This study adopts an integrative review approach, which combines insights from policy documents, academic research, and institutional reports to provide a broad yet critical synthesis. Unlike a systematic review that focuses on clinical trials or empirical datasets, the integrative approach is better suited for policy-driven and governance-oriented research questions.
PRISMA Flow of Study Selection The literature screening process followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework.
· Records identified through database searches: 142
· Records after duplicates removed: 128
· Records screened for relevance: 64
· Full texts assessed: 22
· Studies included in final synthesis: 7 
2.5 Data Collection Procedure
Data extraction was conducted between January and March 2024 using a structured protocol based on five thematic categories:
1. Study design and methodology.
2. Data sovereignty and AI strategy focus.
3. Technological innovation mechanisms.
4. Regulatory and governance frameworks.
5. Key findings and Vision 2030 implications.
A standardized template was used to maintain consistency across sources.
2.6 Data Analysis
2.6.1 Thematic Analysis
Thematic analysis followed Braun and Clarke’s six-phase approach [43]:
1. Familiarization with the data.
2. Generating initial codes.
3. Searching for themes.
4. Reviewing themes.
5. Defining and naming themes.
6. Producing the report.
Both deductive codes (aligned with Vision 2030 pillars and governance principles) and inductive codes (emerging patterns) were applied. NVivo 12 software facilitated systematic coding and retrieval.
2.6.2 Policy Mapping
A policy mapping matrix was developed to compare:
· National laws and institutions.
· International benchmarks (e.g., GDPR, HIPAA [41,42]).
· Implementation status and strategic targets under Vision 2030.
This comparative method highlighted regulatory gaps and best practices.
2.6.3 Descriptive Statistics
Basic statistical summaries were incorporated, such as:
· The percentage of agencies lacking cloud governance (86% [44]).
· Alignment metrics between PDPL and GDPR [41].
These quantitative elements supplemented qualitative findings.
2.7 Ethical Considerations
Although the study did not involve human participants or personal data, ethical standards were ensured by:
· Proper citation and attribution of all sources.
· Use of only publicly available or authorized reports.
· Avoidance of plagiarism.
· Adherence to academic integrity principles.
2.8 Validity and Reliability
Validity was enhanced through triangulation of data across academic, governmental, and institutional sources. Reliability was supported by consistent thematic coding, transparent documentation of extraction procedures, and peer debriefing of findings. Cross-checking with policy documents served as a form of member validation [45].
2.9 Limitations
Key limitations include:
· Reliance on secondary data, which may not fully reflect current practices.
· The rapidly evolving nature of AI regulation, which risks time-sensitivity of findings.
· Limited access to non-English legal or institutional texts.
· Dependence on publicly available documents, excluding internal practices.
· Small sample size (n=7), which may limit generalizability.
2.10 Researcher Positionality
The researcher acknowledges their position as an academic observer of Saudi Arabia’s digital transformation, with prior training in technology governance. While striving for objectivity, interpretive bias may influence data interpretation.
2.11 Timeline
The research spanned January–June 2024, with data collection completed in March and analysis finalized in June.
2.12 Data Quality Assurance
Double-coding was applied to 20% of documents, with inter-coder reliability tested via Cohen’s Kappa (κ = 0.78), indicating substantial agreement [46]. Findings were further cross-verified with original sources.
3. Results and discussion
3.1 National Data Governance Infrastructure
National data institutions—particularly SDAIA, the National Data Management Office (NDMO), and the National Data Bank—were identified as the backbone of Saudi Arabia’s AI ecosystem [47,48]. These bodies enable data centralization, controlled access, and compliance mechanisms critical for secure AI development.
However, gaps in cloud data governance remain significant. Al-Ruithe and Benkhelifa [49] found that 86% of public agencies lack mature cloud governance frameworks, exposing generative AI projects to risks.
Implication: While national-level structures are robust, decentralized implementation across agencies remains uneven, requiring greater coordination and capacity building.
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Figure 2:. Public sector cloud data governance maturity in Saudi Arabia
3.2 Legal and Regulatory Frameworks
Several studies emphasized the need for adaptive and future-proof regulatory frameworks. Abu Farwah [50] argued that rigid intellectual property (IP) laws constrain AI training datasets. Alzahrani [51] showed strong alignment between Saudi Arabia’s PDPL and GDPR, but highlighted gaps in cross-border data flows. Alhoussari [52] benchmarked health data governance against HIPAA, finding compliance strong but enforcement weak.
Implication: Vision 2030 goals cannot be fully achieved without updating IP frameworks, clarifying cross-border protocols, and strengthening enforcement.
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Figure 3:Alignment of Saudi PDPL with GDPR standards
3.3 Generative AI Enablement and Data Sovereignty
Evidence suggests that sovereignty, when strategically applied, enables AI innovation rather than restricting it. Aleisa et al. [48] proposed a labor-market AI recruitment model enabled by sovereign data systems. Alrefaei et al. [53] studied genomic data governance, noting strong public willingness to share data but limited by absent regulatory clarity.
Implication: Generative AI thrives when sovereignty frameworks ensure trust and interoperability while allowing regulated access.
3.4 Innovation Alignment with Vision 2030
AI initiatives align strongly with the three Vision 2030 pillars:
Table 1:Contributions of AI/data strategies to Vision 2030 pillars
	Vision 2030 Pillar
	Contribution
	Sources

	Thriving Economy
	Labor market optimization through AI
	Aleisa et al. [48]

	Vibrant Society
	Personalized healthcare via AI
	Alrefaei et al. [53]; Alhoussari [52]

	Ambitious Nation
	AI leadership through SDAIA and NSDAI
	Memish et al. [47]


Implication: AI and data governance serve as co-dependent enablers of Vision 2030, requiring cross-pillar coordination.
3.5 Barriers and Enablers of Implementation
3.5.1 Barriers Identified
1. Outdated IP frameworks limiting training data [50].
2. Lack of sector-specific policies in genomics and labor [48,53].
3. Organizational inertia and immature cloud governance (86% of agencies) [49].
4. Weak enforcement of cybersecurity protocols [52].
3.5.2 Enablers Identified
1. Public–private partnerships for lawful data access [50].
2. Benchmarking laws with global standards (GDPR, HIPAA) [51,52].
3. National infrastructure such as the National Data Bank [47].
4. Regulatory oversight from SDAIA and NDMO [47,48].
Implication: Addressing structural barriers while leveraging national infrastructure is key to AI scalability.
3.6 Cross-Case Synthesis
Table 2:Cross-case synthesis of findings
	Theme
	Findings
	Supporting Studies
	Limitations

	Legal Reform
	Flexible IP laws required
	Abu Farwah [50]; Alzahrani [51]
	Gaps in enforcement

	Central Governance
	SDAIA & NDMO provide backbone
	Memish et al. [47]; Aleisa et al. [48]
	Uneven implementation [49]

	AI in Sectoral Innovation
	Healthcare & labor readiness
	Alrefaei et al. [53]; Alhoussari [52]
	Policy gaps remain

	Public Trust
	Willingness exists where trust built
	Alrefaei et al. [53]
	Awareness uneven

	Global Benchmarking
	GDPR/HIPAA as references
	Alzahrani [51]; Alhoussari [52]
	Adaptation challenges


Implication: Consistent patterns reinforce the need for both modernization and sector-specific regulation.
Quantitative Synthesis of Findings Across the seven reviewed studies, approximately 70% highlighted legal rigidity as a primary barrier to AI innovation, while 60% identified institutional fragmentation as a critical challenge. Conversely, 80% emphasized the enabling role of SDAIA and NDMO, and 65% noted strong public support for AI adoption when data governance mechanisms were transparent and trustworthy. These percentages provide a quantitative dimension to the thematic synthesis, strengthening the reliability of findings.
3.7 Sectoral AI Innovation Readiness
Sectoral differences are pronounced. Government entities scored highest (60%), while labor and education lagged at 20%. Health and finance sectors performed moderately (40%).
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Figure 4:AI innovation readiness by sector in Saudi Arabia
3.8 Validation of Findings
Reliability was ensured through triangulation across academic studies (n=7), government reports (n=5), and institutional data (n=3). Inter-coder reliability testing yielded κ = 0.78, indicating substantial agreement [54].In comparison with international benchmarks, Saudi Arabia’s progress is notable but uneven. While GDPR provides stricter privacy protections and China emphasizes centralized control, Saudi Arabia’s model is positioned as a hybrid framework—balancing sovereignty with controlled openness. This comparative positioning strengthens the Kingdom’s potential to become a regional AI governance leader.
3.9 Summary
Findings show that:
1. Governance structures are well established but unevenly implemented.
2. Legal frameworks require reform to balance sovereignty and innovation.
3. Generative AI can accelerate Vision 2030 when sovereignty frameworks provide trust and regulated access.
4. Sectoral readiness varies, necessitating tailored strategies.
Overall, data sovereignty serves as an enabler rather than a constraint, provided legal, institutional, and enforcement gaps are addressed.
4. Conclusion and Recommendations
4.1 Conclusion
This study examined how data sovereignty strategies—including legal frameworks, national governance structures, and institutional policies—support the deployment of generative AI in alignment with Saudi Arabia’s Vision 2030 innovation goals. The findings reveal that Saudi Arabia has established strong governance mechanisms through entities such as SDAIA, NDMO, and the National Data Bank, which serve as the backbone of sovereign data infrastructure [55,56].
However, the research also identified constraints such as rigid intellectual property (IP) laws, the absence of sector-specific data-sharing frameworks, and uneven cloud governance adoption across government agencies [57–59]. While the NSDAI and Vision 2030 provide strategic direction, their success depends on legal reform, institutional capacity building, and inter-agency coordination [60].
Crucially, the evidence shows that data sovereignty is not a barrier to innovation; rather, it is a strategic enabler when combined with lawful, secure, and scalable access to data. Vision 2030’s ambitions in AI-driven healthcare, labor market modernization, and global leadership in digital innovation can only be realized through sovereign data ecosystems that ensure both compliance and innovation readiness [61,62].
4.1.1 Summary of Key Findings:
1. Strong national governance backbone through SDAIA, NDMO, and the National Data Bank.
2. Legal rigidity in IP and data-sharing laws remains a primary barrier.
3. Generative AI is enabled—not constrained—by sovereignty, when frameworks are transparent and adaptive.
4. Alignment with Vision 2030 is explicit in labor, health, and digital governance, though uneven across sectors.
5. Public trust and awareness are emerging as critical enablers, requiring continuous engagement and education.
4.2 Policy Recommendations
4.2.1 Legal and Regulatory Reform
· Revise IP laws to introduce exceptions for AI training under adaptive licensing conditions.
· Develop sector-specific data-sharing regulations for healthcare, labor, and genomics.
· Clarify cross-border data flow policies for cloud-based AI applications.
4.2.2 Institutional and Strategic Enhancements
· Strengthen coordination among SDAIA, NDMO, NCAI, and ministries through shared metrics.
· Expand national cloud infrastructure and enforce compliance audits.
· Introduce monitoring and evaluation frameworks for Vision 2030 AI initiatives.
4.2.3 Innovation Enablement
· Promote open data platforms for non-sensitive datasets.
· Facilitate public–private partnerships (PPPs) for lawful dataset access.
· Launch national AI sandboxes to test generative AI in healthcare and labor applications.
4.2.4 Capacity Building and Public Awareness
· Train 10,000 AI professionals by 2026 through universities and industry partnerships.
· Conduct awareness campaigns to build public trust in AI and data governance.
· Institutionalize stakeholder dialogues through annual policy forums.
4.3 Research Implications
4.3.1 Theoretical Contributions
This research extends innovation systems theory by showing how institutional design influences generative AI adoption in developing economies [55]. It also reframes data sovereignty as a strategic asset for digital transformation rather than a constraint [56].
4.3.2 Methodological Contributions
By applying a mixed-methods approach combining thematic analysis, policy mapping, and descriptive statistics, the study provides a replicable framework for AI governance research across different national contexts [57].
4.4 Limitations
· Reliance on secondary data excludes informal governance practices.
· AI regulation evolves rapidly, making some findings time-sensitive.
· The focus on seven core studies may limit generalizability.
· Arabic-only sources were excluded, narrowing the scope.
4.5 Implementation Framework
· Phase 1 (0–12 months): Legal consultations, inter-agency coordination, AI sandbox design.
· Phase 2 (12–24 months): Sector-specific policy drafting, infrastructure expansion, awareness campaigns.
· Phase 3 (24–36 months): Monitoring systems, institutionalized stakeholder dialogues, policy refinement.
4.6 Future Research Directions
1. Empirical case studies of AI adoption in Saudi public/private sectors.
2. Comparative analysis with Vision-driven nations (e.g., UAE, Singapore, South Korea).
3. Economic modeling of AI under different policy scenarios.
4. Public perception studies on AI adoption and trust.
5. Research on international collaboration frameworks under data sovereignty.
4.7 Summary
The study concludes that sovereign data ecosystems—when supported by adaptive laws, institutional maturity, and inclusive engagement—can catalyze Saudi Arabia’s Vision 2030 goals. Data sovereignty should be understood not as a restriction, but as a framework for trust, compliance, and innovation [61,62].Finally, the recommendations provided in this study directly respond to the research. 1. By addressing legal, institutional, and societal dimensions, the study ensures coherence between identified challenges and proposed solutions.
Disclaimer
This article is an extended version of a preprint authored by the same researcher, available at:
TechRxiv Preprint.
Generative AI Statement
Generative AI (ChatGPT, GPT-5, OpenAI) was used for language refinement, paraphrasing, and improving structural flow. No AI was used for generating data or analysis.
Competing Interests
The author declares no competing interests.
1.7 Definition of Key Terms
· Data Sovereignty: The principle that data is subject to the laws and governance structures of the nation in which it is collected and processed [16].
· Generative AI: A subset of artificial intelligence technologies capable of creating new content including text, images, audio, and code based on training data patterns [7].
· Vision 2030: Saudi Arabia’s strategic framework to diversify the economy and reduce dependence on oil by developing public service sectors and strengthening the private sector [4].
· Data Governance: The overall management of data availability, usability, integrity, and security within an organization or nation [17].
· Saudi Data and Artificial Intelligence Authority (SDAIA): The national authority responsible for overseeing data management and AI development in Saudi Arabia [5].
· National Data Management Office (NDMO): The governmental body responsible for implementing data governance policies and standards across Saudi government entities [6].
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