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Abstract:

The development of artificial intelligence (Al) in Iran, as a key driver of digital transformation and economic growth, requires a
comprehensive and holistic approach. This article examines and analyzes the technical, economic, and institutional infrastructures necessary
for Al development in Iran, which are essential for creating a sustainable and competitive Al ecosystem in the country. In the technical
dimension, access to high computational power, large and high-quality datasets, and continuous training of specialized human resources are
recognized as fundamental cornerstones. Without these components, the transition from academic research to the development of practical
and industrial products will not be possible. From an economic perspective, attracting targeted public and private investment, supporting
startups and knowledge-based companies through mechanisms such as venture capital, and creating a dynamic market for the
commercialization of intelligent solutions play a vital role in transforming ideas into economic value. Finally, the institutional infrastructure,
which includes the formulation of a coherent national roadmap, the establishment of clear regulations concerning ownership, privacy, and
data ethics, as well as the creation of effective mechanisms for systematic collaboration among academia, industry, and government, provides
direction and governance for this ecosystem. The study concludes that Iran’s success in the field of artificial intelligence depends on the
coordinated and balanced development of these three infrastructures; neglecting any of them will expose the entire process to serious and
fundamental challenges.
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The global landscape of the twenty-first century is increasingly shaped by artificial intelligence (Al), which has evolved
from a specialized branch of computer science into the defining force of the Fourth Industrial Revolution. Al is now
reconfiguring economic, social, and cultural systems at an unprecedented pace. From precision medicine and supply chain
optimization to intelligent urban planning and autonomous defense technologies, its impact is both transformative and
irreversible. For emerging economies like Iran, Al represents not merely a technological frontier but a strategic necessity. Iran’s
young, educated population and its growing network of knowledge-based enterprises constitute a latent strength; yet without
cohesive planning across technical, economic, and institutional domains, this potential remains fragmented and underutilized.
The ability to transform individual innovation into systemic capability depends on establishing synergistic infrastructures
capable of sustaining innovation cycles, managing data sovereignty, and fostering public trust in digital governance (Baradaran,
2025; Davand, 2025; Kamali Gigloo, 2025). In this context, Al readiness is not confined to algorithmic sophistication but
extends to the availability of computational infrastructure, skilled human resources, and supportive regulatory and economic
ecosystems. As (Hagh Shenas Ghazi Mahalleh, 2025; Mohammadi Asl, 2025; Rahimi, 2025; Shabani, 2025) emphasize,
technological progress alone cannot drive sustainable Al integration; it must be anchored in institutional coordination and
economic inclusivity.

Iran’s digital infrastructure development over recent decades reveals both advancement and disparity. While the expansion
of broadband networks and digital services has improved urban connectivity, uneven access to high-speed internet and digital
resources across rural areas continues to widen the information gap. This imbalance undermines not only digital inclusion but
also the equitable diffusion of Al-driven innovation. A comprehensive digital transformation requires simultaneous investment
in hardware, human capital, and governance mechanisms that ensure data security and privacy. Persistent weaknesses in
cybersecurity, resulting from fragmented institutional responsibilities and limited intersectoral collaboration, have left national
systems vulnerable to external threats. As (Azarkar, 2024) points out, achieving trust in Al ecosystems demands cultural
adaptation and cross-sectoral coordination, not merely technological imports. Educational and research institutions face similar
challenges. Although online education and virtual learning platforms have proliferated, infrastructure deficiencies in
underprivileged schools and regions continue to restrict access to quality digital education. The shortage of digital literacy
among teachers and students further limits the effective use of available technologies (Esmailpour, 2025). Comparative
assessments, such as the Government Al Readiness Index (GARI), situate Iran below the regional front-runners like the United
Arab Emirates and Saudi Arabia, underscoring the urgency of structural reform in policy execution and infrastructure expansion
(Mohammadi Asl, 2025; Rahimi, 2025; Vahidi, 2025). The slow and uneven development trajectory indicates that while Iran
possesses the foundational elements of digital infrastructure, achieving parity with global benchmarks will require a paradigm
shift toward integrated, adaptive, and participatory governance.

The nation’s investment patterns in digital research and Al-related development remain limited relative to both global
standards and regional peers. Despite the government’s dominant role in financing research and development (R&D), the
overall expenditure—ranging between 0.4 and 0.7 percent of GDP—falls significantly short of the global average. The
imbalance between state-led initiatives and private sector participation reveals a critical structural gap: the lack of a robust
innovation financing ecosystem. The absence of venture capital networks, tax incentives, and transparent intellectual property
protection mechanisms has hindered knowledge commercialization and discouraged entrepreneurial risk-taking. As (Rahimi,
2025) and (Hagh Shenas Ghazi Mahalleh, 2025) observe, this public-sector dependency has constrained creativity and slowed

the emergence of competitive Al startups. Moreover, the limited allocation of national research budgets to Al—estimated at
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under 8 percent—further illustrates how resource misallocation and bureaucratic inertia undermine technological progress
(Kamali Gigloo, 2025). Even when funding exists, it often flows into low-impact hardware upgrades or non-strategic
administrative expenses rather than algorithmic development, ethical Al frameworks, or indigenous data platforms
(Esmailpour, 2025). The cumulative effect of these inefficiencies has been a persistent mismatch between national ambitions
and actual research outcomes. Yet, promising signs emerge in the growing number of Al-related graduate programs, research
centers, and university-led collaborations. Still, without stronger industry linkages and performance-based funding models,
these initiatives risk remaining academic rather than economically transformative (Davand, 2025). Ultimately, the vitality of
Iran’s Al research ecosystem hinges on moving from state monopolization to a dynamic, market-responsive structure that
rewards innovation, accountability, and measurable impact.

Public access to Al technologies in Iran mirrors the country’s broader digital divide. Urban centers with higher income and
educational levels exhibit much greater interaction with Al-based services—ranging from machine translation and intelligent
transport systems to digital banking and telemedicine—than rural or marginalized populations. Although smartphone
proliferation has accelerated digital engagement, infrastructural limitations in bandwidth and localized Al content have
constrained mass adoption (Azarinejad, 2022). Approximately 70 percent of the urban population and 35 percent of rural
inhabitants have reliable access to the internet, yet fewer than one-third of these users regularly engage with Al-driven
applications (Shabani, 2025). The educational sector, one of the key vectors for technological dissemination, demonstrates
similar asymmetries. Only 12 percent of schools and universities have adopted adaptive learning platforms or Al-supported
assessment tools (Baradaran, 2025). In healthcare, despite the introduction of intelligent imaging and patient monitoring
systems, these tools serve only a small fraction of the population due to their limited availability and high implementation costs.
Employment-oriented Al applications, such as automated resume screening and market analytics, are emerging but remain
confined to major urban industries. The absence of broad-based digital literacy programs and the weak integration of Al into
vocational training have left much of the labor force unprepared for the demands of Al-driven work environments (Tayebi
Soorki, 2025). Consequently, Iran’s Al adoption remains unevenly distributed across geography, class, and sector, reflecting
deep-rooted inequalities in access to technological opportunity.

The persistence of this inequality underscores the importance of addressing Al accessibility as a matter of social justice.
Technological empowerment in Iran has so far followed a top-down diffusion model, wherein the urban middle class acts as
the primary adopter while lower-income and rural populations receive delayed and diluted exposure to innovation (Vahidi,
2025). Government initiatives such as subsidized hardware distribution, free internet access for underprivileged schools, and
rural digital centers have attempted to mitigate disparities but often failed due to inadequate follow-up, poor connectivity, and
lack of capacity building (Azarkar, 2024). Real equality in digital access requires synchronized investment in hardware,
training, cultural adaptation, and localized content creation. Without these, distribution programs become symbolic rather than
transformative. Ensuring equitable participation in the Al revolution demands that policy design move beyond quantitative
indicators of access (e.g., number of devices distributed) toward qualitative metrics such as sustained usage, user competence,
and local innovation potential. As such, fostering digital inclusion requires participatory planning, regional empowerment, and
cross-sector partnerships that integrate civil society organizations into the technology diffusion process. This multi-actor
approach would not only democratize technological access but also enhance national resilience by embedding Al capabilities

across socio-economic strata.
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Finally, the trajectory of Al development in Iran cannot be separated from the external constraints imposed by international
sanctions and technological isolation. The cumulative effects of these restrictions have hindered Iran’s access to advanced
computing hardware, global data infrastructures, and collaborative research opportunities. The inability to procure state-of-the-
art processors, cloud services, and educational platforms has forced reliance on outdated or domestically improvised systems,
often at the expense of efficiency and cybersecurity. As (Raeisi, 2025) explains, this isolation has effectively transformed Iran
into a “technological island,” where innovation proceeds in parallel but disconnected from global value chains. The result is a
paradoxical mix of ingenuity and fragility: domestic engineers and researchers have learned to improvise under constraints, yet
the absence of international benchmarking and technology exchange has limited the scalability and interoperability of their
outputs. Furthermore, sanctions have disrupted the participation of Iranian academics in global Al conferences and restricted
access to high-impact journals, thereby weakening intellectual visibility and international collaboration. These conditions have
amplified the phenomenon of brain drain, as skilled professionals migrate in search of professional growth and technical
freedom. Compounded by restricted export channels for locally developed Al products, Iran’s domestic market remains insular
and unable to generate the competitive pressure necessary for sustained innovation. Overcoming these external barriers will
require a combination of strategic self-reliance, diplomatic engagement for technology partnerships, and investment in
indigenous research capacity to ensure that Iran’s Al ecosystem evolves from adaptation to innovation.

In conclusion, the advancement of artificial intelligence in Iran represents both a profound opportunity and a
multidimensional challenge. Success in this field depends not merely on technological acquisition but on the alignment of
technical, economic, and institutional infrastructures within a coherent national framework. Sustainable Al development
requires an ecosystem in which computational capacity, investment mechanisms, and governance structures evolve in tandem.
For Iran to transition from a consumer to a producer of intelligent technologies, it must cultivate synergy among state
institutions, academia, and private enterprise while promoting equitable access and digital literacy across all segments of
society. Only through this integrated and inclusive approach can Iran transform its latent scientific potential into a globally
competitive and ethically grounded Al industry capable of driving national progress and socio-economic resilience in the digital

age.
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