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INTRODUCTION

The semiconductor industry has long been the backbone of global
technological advancement, powering everything from consumer
electronics to advanced artificial intelligence systems. As geopolitical
tensions, supply chain disruptions, and soaring global demand
reshape the landscape, new players are emerging to secure a foothold
in this critical market.

Semiconductors, critical for enabling Al software, electric vehicles,
smartphones, and numerous advanced technologies, have fueled
fierce competition among nations and tech companies. The global
market heavily depends on a select few companies, such as Nvidia,
ARM, Samsung, and Taiwan Semiconductor Manufacturing Company
(TSMC). As a result, the tech industry and various countries are
investing billions to diversify their chipset sources, aiming to develop
domestic production and reduce dependence on imports.

At present, Taiwan currently dominates the market, holding 46% of the
global semiconductor foundry capacity, followed by China (26%),
South Korea (12%), the United States (6%) and Japan (2%).

In recent years, the Middle East has set its sights on becoming a
significant force in semiconductor manufacturing and innovation.
Through ambitious national policies, strategic partnerships, and
investments in cutting-edge technology, countries across the region
are positioning themselves as key contributors to the global supply
chain. This push not only promises economic diversification but also
aligns with the region’s aspirations to lead in future technologies.

The UAE and Saudi Arabia, key players in the global Al race, smart
economies, and futuristic city initiatives, aspire to become major
semiconductor hubs akin to the US, Taiwan, and South Korea by
leveraging their resources to accelerate chip development efforts.
Both nations are competing for regional dominance in advanced
technology, aiming to establish data centers, Al companies, and
semiconductor manufacturing facilities.




THE DRIVERS BEHIND THE MIDDLE EAST’S SEMICONDUCTOR APPLICATIONS

The Middle East’s push into semiconductor applications aligns closely with its broader economic diversification strategies, such as Saudi Vision 2030 and the UAE’s forward-thinking
tech agendas. These initiatives aim to reduce reliance on oil revenues by investing in high-growth, high-tech industries. Semiconductors represent a pivotal opportunity, as they are
foundational to emerging technologies like artificial intelligence, autonomous vehicles, and advanced manufacturing. By establishing a strong foothold in the semiconductor value
chain, the region can position itself as a key player in the global technology landscape while fostering job creation and innovation within its economies.

The Middle East’s vast reserves of raw materials, including silicon—an essential component for chip production—provide a significant advantage for semiconductor manufacturing.
Additionally, the region’s abundant and cost-effective energy resources can support the high energy demands of semiconductor fabs. Looking ahead, the adoption of renewable
energy sources, such as solar and wind, can make chip production more sustainable and environmentally friendly. This unique combination of natural resources and renewable
energy potential places the Middle East in a favorable position to establish a competitive edge in the global semiconductor industry.

The meteoric rise of Nvidia, a US-based leader in Al chips, with a market capitalization exceeding $1.8 trillion, exemplifies the indispensable role of semiconductors in driving the Al
revolution. As the global tech industry seeks to mitigate the risks of relying on single suppliers like Nvidia, the push to diversify chipset sources creates a significant opportunity for
the UAE and the broader Middle East. With its abundant resources, favorable policies, and growing investments in high-tech sectors, the region is well-positioned to establish itself
as a hub for semiconductor innovation and production.

The intensification of U.S. export controls on semiconductors, beginning in October 2022 and expanding in 2023, has introduced significant shifts in the global semiconductor supply
chain, creating both challenges and opportunities for the Middle East. These restrictions, targeting advanced chips like Nvidia’s GPUs and Dutch EUV lithography machinery, aim to
curtail China's access to cutting-edge semiconductor technologies. However, the ripple effects have reached Gulf nations, including Saudi Arabia and the UAE, which have invested
heavily in Nvidia’s Al chips to support their Al and tech ambitions.

While these controls present risks—potentially restricting access to vital Al chips—they also act as a catalyst for the Middle East to establish its own semiconductor industry. The Gulf
states' heavy reliance on importing advanced semiconductors highlights the urgency of developing indigenous R&D and fabrication capabilities. Saudi Arabia and the UAE have
already demonstrated their commitment by acquiring thousands of advanced GPUs and exploring partnerships to build local semiconductor ecosystems. Yet, the export controls
underscore the limitations of a strategy that depends solely on capital investment without robust local talent and knowledge infrastructure.

Moreover, the geopolitical rivalry between the U.S. and China has amplified the need for semiconductor self-sufficiency in the Middle East. Gulf countries’ close Al collaboration with
China raises concerns about future restrictions that could stifle their technological advancement. This has spurred both Saudi Arabia and the UAE to prioritize building domestic
semiconductor capabilities, not only to secure access to critical technologies but also to position themselves as independent players in the global semiconductor value chain.

Although the Gulf's current role in the ecosystem is largely as end-users and investors, with notable exceptions like Mubadala's majority stake in GlobalFoundries, the region's
ambitions extend further. The Middle East seeks to overcome the high entry barriers into semiconductor manufacturing by leveraging its abundant resources, such as energy and
land, while focusing on fostering a comprehensive ecosystem that includes knowledge transfer, talent development, and strategic international partnerships. These efforts could
transform the Gulf states from passive consumers into active contributors to the semiconductor industry, diversifying their economies and strengthening their technological
sovereignty.




THE MIDDLE EAST’S CURRENT POSITION IN SEMICONDUCTOR MANUFACTURING

The Middle East is strategically positioning itself as a key player in the semiconductor
industry, with a focus on Al chip manufacturing to meet the growing demands of global tech
giants like Meta, Google, and Microsoft, all of which are increasingly investing in custom
chipsets. The soaring demand for processors, especially GPUs critical for training advanced
Al models such as ChatGPT, underscores the region’s potential to become a vital
contributor to the global semiconductor ecosystem.

Saudi Arabia has established a National Semiconductor Hub to draw chip manufacturers to
the country. Backed by a deep-tech venture capital fund of over $266 million, the initiative
seeks to bring at least 50 semiconductor design firms to the kingdom by 2030.T

The hub also plans to recruit more than 25 top-tier experts in the field through a premium
residency program and aims to train over 5,000 engineers in semiconductor design by
2030.

The UAE's emergence as a promising partner in Al infrastructure and chip manufacturing is
becoming increasingly evident. PwC has projected that Al could account for up to 13.6% of
the UAE’s GDP by 2030, highlighting the nation’s commitment to advancing Al
technologies. The UAE has already made significant strides in this direction, including
substantial investments in Al infrastructure. Notably, Abu Dhabi-based Al company G42 has
been instrumental in these efforts, spearheading the development of the world’s largest
supercomputer designed for Al training.

Recently, there has been news of TSMC and Samsung Electronics looking into establishing
large scale chip factories in the Middle East, particularly the UAE. The proposed projects in
the UAE could encompass massive complexes housing multiple factories, demanding
investments exceeding $100 billion.

The Case of the UAE

The rise of the semiconductor industry in in the UAE is a testament to the region's ambition
to diversify its economy and establish itself as a global technology hub. A pivotal step in this
journey was the creation of the Mubadala Development Company in 2002, a 100%
government-owned investment vehicle aimed at driving economic diversification.

Over the years, Mubadala has invested in various industries, including aerospace,
healthcare, ICT, oil and gas, renewable energy, and real estate.

In 2008, it extended its vision into advanced technology by launching the Advanced
Technology Investment Company (ATIC), marking the UAE's entry into the semiconductor
sector. ATIC strategically focused on semiconductors, recognizing their critical role as the
"brains" behind every electronic device. The semiconductor industry embodied the qualities
sought by Abu Dhabi’s leadership: knowledge-intensive, globally competitive, highly
productive, and deeply integrated into the global economy. In the same year, ATIC and
Mubadala partnered to invest in Advanced Micro Devices (AMD) as part of a joint venture
that led to the creation of GlobalFoundries, a globalized semiconductor manufacturer. The
acquisition of Singapore-based Chartered Semiconductor in 2009 further solidified
GlobalFoundries' position as the world’s first truly global semiconductor fabricator. By 2012,
ATIC had acquired full ownership of GlobalFoundries, showcasing its commitment to
becoming a major player in the semiconductor sector.

ATIC's investments in semiconductors have not only driven market share growth during a
period of global financial uncertainty but have also aligned with the UAE’s broader goals of
fostering stable, well-paying, and highly skilled employment opportunities for its citizens.
The industry’s ability to provide semi-skilled, managerial, design, and engineering roles fits
perfectly with the UAE's vision for sustainable job creation.

The UAE has ambitious plans to replicate the success of GlobalFoundries at home. In
2010, ATIC announced its intent to establish a state-of-the-art 300-mm silicon wafer
production facility in Abu Dhabi, aiming to make this facility the nucleus of a new local
technology cluster. Mubadala’s full acquisition of ATIC in 2011 further empowered the
initiative by providing the resources and capital necessary to accelerate innovation.
However, both ATIC and the UAE government recognize that success in this highly
advanced industry hinges on significant investments in human capital. The UAE’s
collaboration with Global Foundries provides a strategic advantage. OpenAl and Altman
may find partnering with the UAE advantageous due to its connection to this major player in
the semiconductor industry.

By fostering partnerships, developing local talent, and creating cutting-edge facilities, the
UAE is positioning itself as a key player in the global semiconductor value chain. This
ambitious endeavor not only supports the region’s economic diversification but also places
the Middle East at the forefront of technological innovation in the semiconductor industry.




OPPORTUNITIES AND CHALLENGES FACING THE MIDDLE EAST’S SEMICONDUCTOR AMBITIONS

There is widespread agreement that establishing semiconductor manufacturing facilities
in the region would generate employment opportunities in high-tech sectors, including
manufacturing and related services. Additionally, the region stands to benefit as more
companies seek to diversify their supply chains and reduce reliance on China amid
ongoing US-China tensions.

However, building the technical expertise and infrastructure necessary for
semiconductor manufacturing is a complex challenge. It demands significant research,
investment, and workforce development. Experts emphasize that local semiconductor
production requires a comprehensive approach with careful consideration of various
factors. For the Middle East, this involves strategically identifying which products and
stages of the semiconductor value chain align with the region’s economic, trade, and
strategic objectives.

With the rapid expansion of the computing industry and the semiconductor sector, the
Middle East is poised to become—and is increasingly establishing itself as—a key
player in the global value chain. The critical question is: which segments or stages are
most strategically viable? This includes evaluating areas such as logic, memory, analog,
sensors, chip design, manufacturing, fabrication, packaging, assembly, testing, or
enablers like chip equipment and related services.

Addressing the challenges of semiconductor manufacturing in the region requires a
holistic approach encompassing fabs, packaging, assembly, and other key aspects.
Building large-scale semiconductor manufacturing facilities can cost between $15 billion
and $20 billion each. However, these facilities represent just one component of a much
larger supply chain that also includes research and development, testing, assembly,
and advanced packaging, among other processes. Fabs, in particular, demand
significant capital investment and are highly susceptible to the industry's cyclical nature,
impacting both operational costs and working capital. Additionally, the entire value chain
relies on a robust technology skill set, making the attraction of world-class talent a
critical priority.

Attracting skilled professionals is pivotal to rapidly building the region's talent pool. This
will likely involve enticing engineers from traditional manufacturing hubs, such as
California or Taipei, with competitive incentives like tax benefits, exceptional living
standards, top-tier education, and a vibrant cultural environment to ensure retention.

For semiconductor manufacturers in the region, access to chip-making equipment and a reliable
supply base for materials and chemicals is vital. Establishing a regional cluster along the value
chain could streamline operations and improve efficiency. However, semiconductor
manufacturing is also highly energy- and water-intensive, posing sustainability challenges,
particularly in water-scarce areas like the GCC. A single computer chip, for instance, requires 8
to 10 gallons of water, while a typical chip plant demands millions of gallons daily.

Partnerships with international companies and governments remain crucial for technology
transfer, resource sharing, and risk mitigation. These collaborations, along with participation in
global technology forums, can enhance the region’s visibility and foster alliances with leading
industry players, aiding its technological growth and global integration.

Given the immense scale of investment and the complexity of technology and talent
requirements, the private sector alone may struggle to drive this initiative, even with substantial
government support. A likely model for the region could involve integrating into a global
footprint—through ownership or partnerships—with a regional hub for manufacturing and
engineering, akin to the GlobalFoundries approach. This strategy could also stimulate an
emerging private sector supply chain, much like how Abu Dhabi's Strata has fostered a nascent
aerospace ecosystem in the UAE.

From a practical perspective, the UAE's climate poses challenges for semiconductor
manufacturing, despite an apparent abundance of silicon, the primary raw material. The issue
lies in the significant amounts of ultra-pure water required for the lithography process to rinse
wafers. This reliance on water is problematic, as most of the UAE's water supply is sourced
from energy-intensive desalination plants. In addition, establishing semiconductor foundries in
the UAE would necessitate a substantial influx of skilled labor—a challenge not unique to the
region. The United States and Europe are already grappling with similar shortages, with the US
projected to face a deficit of at least 70,000 engineers, technicians, and computer scientists by
the end of the decade.

Arguably, the most significant hurdle for the UAE's technological ambitions isn’t logistical but
geopolitical. The nation finds itself entangled in the US-China trade war, which has complicated
its efforts to diversify its economy and become a regional tech leader. While the UAE has made
notable strides in artificial intelligence through substantial investments, these efforts have been
hindered by export restrictions. These measures, designed to prevent China from using Middle
Eastern nations as intermediaries for acquiring sensitive technologies, have made it difficult for
the UAE to import GPUs and other Al accelerators from US companies.




FUTURE OUTLOOK AND RECOMMENDATIONS

The semiconductor market in the Middle East is witnessing remarkable growth,
largely driven by the rising demand for advanced electronic devices, and is
expected to grow at a compound annual growth rate (CAGR) of 9% between
2024 and 2032. This growth is driven by the rising adoption of cloud computing,
big data, and artificial intelligence, along with the increasing demand for
high-performance computing solutions.

Consumer preferences for high-performance smartphones, smart appliances, and
automotive innovations are pushing semiconductor manufacturers to innovate
and develop state-of-the-art technologies. Additionally, the rapid growth of
data-driven applications, powered by the expansion of cloud computing and the
Internet of Things (loT), is a major catalyst for market growth.

The demand for more powerful and energy-efficient chips has become critical,
particularly with the region's transition to 5G technology. The rollout of 5G
networks necessitates a new generation of semiconductors capable of supporting
higher data speeds and reduced latency, spurring research and development in
the sector. Moreover, the accelerated digital transformation across industries
highlights the essential role of semiconductors in supporting remote work, online
education, and telemedicine. This dramatic shift in lifestyles and business
operations is expected to further drive the growth of the semiconductor market in
the Middle East during the forecast period.

To establish itself as a global semiconductor player, the Middle East must
prioritize building state-of-the-art manufacturing facilities. These fabs and
advanced packaging plants should be strategically located with easy access to
energy and transportation networks. Renewable energy sources, such as solar
and wind, can be harnessed to power these facilities sustainably, aligning with
global environmental goals.

Additionally, given the region’s limited water resources, investments in water recycling
and purification technologies are crucial to address the industry’s high water
consumption requirements.

These infrastructure investments will lay a solid foundation for long-term growth and
competitiveness.

The growing demand for Al and advanced technologies presents a significant
opportunity for the Middle East to integrate its semiconductor capabilities into Al
infrastructure. Locally developed chips can be utilized in supercomputers, autonomous
systems, and loT networks, enabling the region to lead in Al innovation. By targeting
niche markets such as renewable energy systems, autonomous vehicles, and advanced
robotics, the Middle East can align its semiconductor industry with its broader economic
diversification goals while addressing global technology needs.

The Middle East’s semiconductor aspirations must be complemented by active
participation in international forums and alliances to establish its position in the global
landscape. Promoting the region as a hub for high-tech innovation, supported by
strategic location, abundant resources, and forward-thinking policies, will attract global
attention. At the same time, sustainability should remain a core focus. Developing
energy-efficient chips and establishing e-waste recycling programs will contribute to a
circular economy and address environmental concerns. By emphasizing both
technological advancements and sustainability, the Middle East can secure its role as a
leading semiconductor player on the global stage.




CONCLUSION

The Middle East stands at the threshold of becoming a significant
player in the global semiconductor industry. With economic
diversification agendas like Saudi Vision 2030 and the UAE’s ambitious
tech-forward initiatives, the region has laid the groundwork for an
advanced, knowledge-based economy. Leveraging its abundant
resources, strategic location, and increasing investments in
infrastructure and Al technologies, the Middle East is uniquely
positioned to rise as a hub for chip manufacturing and innovation.

However, achieving leadership in this competitive sector requires a
deliberate and coordinated approach. Developing indigenous talent,
fostering global partnerships, and investing in cutting-edge research
and development will be critical in overcoming challenges such as
geopolitical tensions, export restrictions, and high barriers to entry. By
prioritizing sustainability and aligning its efforts with global technology
demands, the region has the potential to not only diversify its economy
but also contribute to building a more resilient and balanced
semiconductor supply chain.

As the world races to secure leadership in advanced technologies, the
Middle East’s commitment to semiconductor manufacturing marks a
strategic step toward securing its place as a key contributor to the
future of Al, high-tech innovation, and economic growth. This
transformative journey will not only redefine the region’s technological
landscape but also inspire a new era of global collaboration and
opportunity.
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