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Abstract - Throughout most of modern history, the wealth and ambition of nations was quantified by
concrete. Roads, dams, towers and ports were signs of progress. That's changing. The rise of artificial
intelligence is transforming the global economy and governments are now shifting investments from
traditional construction to the physical facilities that house computation data centers. This article explores
the drivers for this shift, and in the Middle East, in particular, how Saudi Arabia, the United Arab Emirates,
and Qatar are spending billions on compute infrastructure as part of their post-oil diversification plans. It
chronicles the arc from industrial-age infrastructure to the digital economy, discusses today's data center
dynamics like sovereign Al and the competition for GPUs, and examines the economics of treating data
centers as the new public works. The article also addresses some serious issues such as energy needs,
water shortage, geopolitical reliance on chips, and speculative overbuilding. It provides actionable
strategies for policy makers, companies and individuals to deal with this transition. The main takeaway is
that compute has become a strategic national asset, like oil or electricity, and the countries that create,
operate and manage it well will have an undue advantage in the future.
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1. INTRODUCTION

Think about what has been successful for the nation over the past 100 years. The Hoover Dam. Interstate
system of highways. Skyscrapers of New York, then Shanghai, then Dubai. A nation made its debut on the
world stage by pouring concrete and raising steel, for generations. Infrastructure was destiny. You
increased in the amount of what you built and you grew. Now a more muted and unusual thing is going on.
Head out of Riyadh, or Abu Dhabi, and stroll through some of the desert and you'll discover huge, windowless
buildings buzzing behind security fences. They don't have any big lobbies and they don't have any tourists.
But their capital inflow is on par with or is greater than the inflow into airports and stadiums. These are data
centers, and they are a revolution of thinking in terms of wealth, power and future in nations.

Artificial intelligence is the impetus behind this shift. With the advent of large language models and
generative tools, as well as the rise of more powerful Al systems, there is a huge demand for computation.
These models need special equipment, a lot of electricity and facilities to run. The core capability to process
information at scale compute is now a strategic and limited resource. Governments in turn, pose a new
question. So why invest in more concrete when the payoffs of the next century may be in silicon. It's not just
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a technology tale. It's an economics story, a geopolitics story and in many ways a story about national
identity. No place is it more pronounced than in the Middle East, where deep-pocketed oil-rich countries
with a pressing need to diversify their economies are hoping that compute will be their next big export. This
article will delve into the reasons why.
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2. OBJECTIVES
This article has a number of distinct objectives.

1. First, it seeks to give a simple explanation for the shift in economic thinking from traditional concrete
infrastructure to digital infrastructure, and in particular, data centers.

2. Second, it aims to provide readers with a realistic appreciation of the reasons for the Middle East's
surprising and aggressive role as the focus of this transformation.

3. Third, it offers analytical frameworks for leaders and organizations to assess if and how to engage
in compute economy.

4. Fourth, it provides a balanced perspective and recognizes both the opportunities and the risks which
this change brings.

5. Finally, it is a book that will get readers to rethink what national strength, productivity and progress
will look like in an age of machine intelligence, not physical size.

3.BACKGROUND
3.1 How Infrastructure Defined National Power
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The first step towards comprehending the concrete-to-compute transition is to appreciate the
significance of concrete.

3.2 The industrial logic of physical infrastructure

Economic development in most of the twentieth century was of a well-known type. Nations that desired to
grow constructed the physical infrastructure which enabled commerce. Roads moved goods. Ports that
are linked to world trade. Electricity was introduced to industry by power plants and grids. Railways shrank
distances. Dams served dual purposes of water and power.

The economists like Walt Rostow talked of stages of growth where infrastructure investment was a
prerequisite for the takeoff of industry. The reasoning was simple. Construct the physical foundation, and
productivity, employment and prosperity would come. It was the basis for vast public expenditures, ranging
from the New Deal in the United States to the reconstruction of Europe and Japan after World War Il to the
explosive urbanization of China since 1980.
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Fig -2: The Infrastructure of National Power

Governments had a number of attractive attributes about concrete. It provided employment right away. It
was there, and this was politically advantageous. It generated assets which lasted for decades. But overall
it had a tangible impact on the lives of citizens, in terms of transport, water and shelter.

3.3 The Gulf and the construction era

This model was adopted in the Middle East in a special manner. With the advent of oil wealth in the mid
twentieth century, the Gulf states were able to rapidly develop barren lands into modern cities. This was
best exemplified by Dubai. Within a few decades, the little trading port became a global hub thanks to the
Burj Khalifa, Palm Jumeirah, large malls and international airports. This building spree was for two reasons.
It modernized societies and it diversified the economies, hitherto dependent on raw oil exports, towards
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tourism, real estate, finance and logistics. The strategy proved to be effective for a long time. Concrete was
the tangible evidence that the desert would be a place to visit.

However, by the 2010s it was clear that the model had some flaws. The real estate market experienced a
boom and bust. As the pandemic was later to show, tourism was susceptible to shocks. Not to mention, the
long-term life-or-death issue of the engine of wealth, oil. The world was moving towards a transition to
other energy sources, resulting in a future decline in hydrocarbon demand. For the oil-rich countries, it was
necessary to find a new base, and concrete was not the answer.

3.4 The early digital era

In the meantime, the digital economy slowly and steadily came to maturity. The advent of the internet,
cloud computing and mobile technology in the 2000s and 2010s led to the development of a new type of
infrastructure that was not fully understood by governments initially. Amazon, Google and Microsoft built
data centers to provide cloud services, but these were mostly commercial projects that were based on
private demand for storage, websites and applications.

At this time data was already being referred to as the new oil. While catchy, the term was somewhat
misleading as data on its own does little. The value of data lies in its ability to process, learn and act on it.
Compute is the ability. But until recently, the world had sufficient compute to satisfy its demands, without
governments focusing on it as a strategic priority. However, all these calculations were flipped upside down
with the introduction of artificial intelligence.

4. THE Al CATALYST

4.1 Why Compute Became the New Concrete

The advent of the powerful generative Al systems around 2022 and 2023 was a pivotal moment. All of a
sudden, machines started to write, code, design and reason in a qualitatively new way. These tools were
adopted in a hurry by businesses. Al was seen as a technology that could transform productivity, defense,
science, and economic competitiveness in all areas, which is why governments started to realize its
potential. This discovery sparked a gold rush, not of the Al models themselves. It was the infrastructure that
was required to construct and operate them.

4.2 Understanding the compute bottleneck

The frontier Al models need tens of thousands of specialized chips, mostly graphics processing units from
companies such as Nvidig, to train them. The chips are used in synchronized groups within data centers,
with the chips using huge amounts of electricity and producing massive heat that needs to be cooled. The
models are then deployed to millions of users and must be run by the model, known as inference, which
requires even more capacity. This led to compute becoming the limiting factor in Al advancements. You
would have great researchers and lots of data, but without the advanced chips in large clusters in
appropriate facilities, you wouldn't be able to compete at the frontier. This made data centers an asset of
critical national importance almost overnight, as opposed to mundane commercial real estate.

4.3 From private convenience to public strategy

The key conceptual change. Data centers were primarily a private affair, constructed by tech firms for the
benefit of their customers, in the cloud era. The Al era meant that compute capacity was now something
that governments felt they had to secure themselves, like they would oil reserves, electricity supply or
military hardware. This concept is encapsulated in the term sovereign Al. It is the capacity of a country to
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design and operate Al systems on its own infrastructure, in its own country, with its own control, and with its
own language and cultural information. To achieve sovereign Al, sovereign compute is essential. But when
it comes to sovereign compute, it takes data centers, chips and energy.

THE Al CATALYST:
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Fig -3: The Al Catalyst Why Compute Became the New Concrete

This is the reason that economic thinking is shifting from concrete to compute. A new highway could boost
productivity slightly and in the immediate area. Conversely, a large compute base could put a nation at
the heart of this most transformative technology of the century. The potential benefits economic and
strategic seem to be much greater.

4.4 The economics behind the pivot
There are a number of economic arguments in favour of such a shift, and it is important to consider them
critically.

First of all, there is productivity. The infrastructure that makes Al possible could bring back more than the
traditional public works, if Al can bring the productivity gains that its proponents promise. Compute is a
productivity multiplier in all industries, from healthcare to finance to manufacturing.

The other is export potential. Data center does not have to be used domestically only. Compute can be
offered as a service all over the world. It is possible that a country that has plenty of cheap energy and
capital to run Al workloads can export Al to the rest of the world, just like they exported oil. This is an easy
analogy for the Gulf states to grasp and embrace.

The third is the option value of relevance. Although the exact rate of return is not known, governments are
worried that they will be left behind. Computing is increasingly a condition of being a part of the next
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economy. If this one gets missed, it could be strategic irrelevance, making investment more like insurance
than a gamble.

The fourth one, and the most controversial, is the multiplier effect. Older investments in infrastructure
generate a lot of construction jobs. Once operational, data centers, on the other hand, have relatively small
staffs. This is a real drawback of the economic argument and we'll come back to it in challenges.

5. CURRENT TRENDS

5.1 The Middle East Goes All In

The Middle East has become one of the most aggressive and well-funded new entrants to the compute
space, while the United States and China reign supreme. The why can be understood by examining the
particular benefits and incentives of the area.

5.2 Saudi Arabia and Vision 2030

Saudi Arabia has made Al and compute its core of the diversification plan, Vision 2030. The kihngdom has
set up an Al firm called HUMAIN, with its sovereign wealth fund, to construct massive data centres and
create Arabic language models. The Public Investment Fund has invested vast amounts of money in chips,
partnerships and infrastructure. The objective is clearly stated. Saudi Arabia is aiming to be a global Al hub,
rather than just a buyer of foreign Al. The reasoning is in line with the kingdom's overall plans. The country
has a young population that requires new industries, cheap energy and huge land availability make
compute an attractive option to leapfrog into the digital economy. Part of the idea behind the futuristic
megacity project NEOM is to use it as a pilot for Al systems in urban environments.

5.3 The United Arab Emirates and the G42 model

The UAE is arguably the country that has progressed the most and strategically. Based in Abu Dhabi, G42
has emerged as a key stakeholder, setting up data centres, creating Al models and establishing
partnerships with other countries, notably with Microsoft. The UAE has also introduced Falcon, a competitive
open-source large language model built by the Technology Innovation Institute, that caught out many with
its prowess. The UAE has been early in showing seriousness about Al, having appointed a minister of state
for Alin 2017. It's a strategy that combines home-grown with global aspirations, making Abu Dhabi a neutrall
battleground for American and other technologies to be deployed at scale.

5.4 Qatar, Kuwait, and the broader region

Other Gulf States are taking similar routes. As part of its national vision, Qatar is making investments in
digital infrastructure. Kuwait, Bahrain and Oman are ramping up data centre capacity, many times in
conjunction with international cloud providers looking to establish a regional presence. The message is the
same in all the countries of the Gulf Cooperation Council. Compute has become the new strategic
battleground.

5.5 Why the Middle East has structural advantages

The area has several unique characteristics that contribute to this pivot.

The most apparent one is energy. Gulf has some of the lowest cost electricity in the world and data centres
are vast electricity users. This now increasingly involves massive solar potential, which helps to fulfil
compute expansion whilst meeting the renewable energy goals. Cheap power is like cheap labor was to
manufacturing for data centers.
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Fig -4: Current Trends the Middle East Goes All in on Compute

Second advantage is capital. The region's SWF's have trillions of dollars at their disposal and can do so
patiently and on a scale that private companies cannot. They can take long term bets which markets may
avoid.

The third is Geography. The Gulf is located between Europe, Africa and Asia and is a natural digital
crossroads. Submarine cables and connectivity can place it as a hub for data flows from around the world.

Political will is the fourth. These states can act swiftly, secure land, and coordinate policies in ways that
more slowly moving and disaggregated democracies may not be able to replicate. This can be a double-
edged situation, as we will see, but it will do the execution a bit faster.

5.6 The chip diplomacy dimension

One of the hallmark characteristics of 2024 and 2025 has been the talks on access to cutting-edge
American chips. Nvidia and other companies in the United States have the most capable Al hardware and
control exports for national security reasons. To access these chips, the Gulf states have been conducting
high-level diplomacy, so as not to anger the US while also maintaining ties with China. This has transformed
compute into a foreign policy issue, as well, with access to chips being used as a leverage for security
pledges, investments and technology standards.

6. CHALLENGES THE HARD REALITIES BEHIND THE HYPE

There are serious issues with the pivot from concrete to compute. These need to be addressed in a critical
analysis, as the risks are significant and may not be mentioned in promotional stories.

6.1 The energy and water problem
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Data centers are voracious. The power usage of a single large Al data centre can match that of a small
city. The demands for compute are increasing and so are the demands for power systems. This is less true
for the Middle East, where plenty of energy calms the tension, but doesn't remove it. Compute is electricity
not spent elsewhere and a huge growth may be a burden even for energy-rich grids.
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Fig -5: Challenges the Hard Realities Behind the Hype

Water is even more acute an issue. Water is used for cooling in many data centers and the Gulf is one of
the world's most water-stressed areas. The use of water in the desert for building water-intensive facilities
is an obvious sustainability issue. The use of advanced cooling technologies and treated or seawater can
help, but at an additional expense and complexity. The compute boom has a bigger environmental impact
than it's typically given credit for.

6.2 The jobs paradox

Perhaps the biggest economic weakness is that. Traditional infrastructure generates a lot of jobs in
construction and in the operation. Along a highway, there are builders, maintenance crews and countless
businesses. Data centers do not operate in the same manner. They need lots of workers to construct, but
when they're up and running a few dozen techs may work at a plant costing billions. The promise is that
compute will enable jobs elsewhere in the economy, through the power of Al tools that will increase
productivity. This is indirect and uncertain, though. The direct job creation of compute infrastructure is
disappointingly light for countries that have to put to work growing young populations. Policymakers need
to be frank that data centres will not be the answer to youth unemployment.

6.3 Dependence on foreign technology
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In spite of all the investment, the Middle East does not make advanced chips. Nor does the vast majority of
businesses anywhere else except in a few companies in the USA, Taiwan, South Korea, and the Netherlands.
This gives rise to a strong dependence. The buildings can be constructed and the power supplied, but the
most important part the chips has to be imported and can be limited at any time by foreign governments.
A deep weakness. It implies that sovereign Al is not sovereign. A country can invest billions of dollars in
building data centers, and then have its chips cut off because of geopolitical changes. Without a domestic
chip manufacturing capability, real strategic autonomy in compute is not yet a reality, a capability that is
extraordinarily difficult and costly to develop.

6.4 The risk of speculative overbuilding

Booms invite bubbles. Overbuilt infrastructure has littered the history of infrastructure ghost cities in Chinag,
unused stadiums and airports. The actual danger is that the compute frenzy that's ongoing today will result
in over provisioning. In the event that Al demand doesn't accelerate as anticipated, or hardware efficiency
reaches a new level, the massive investments in data centers today may turn into stranded assets
tomorrow. The economics of Al is still unclear. There are a lot of businesses that are investing in Al but
haven't seen any clear benefits. The infrastructure that has been developed to support the Al business case
may be underutilized if the overall business case is not as strong as anticipated. This is a possibility that
must be recognized in prudent strategy, and not the endless exponential growth.

6.5 Governance, security, and concentration of power

With a focus on compute, new issues of control and accountability emerge. Who is responsible for the Al
systems that are trained on this infrastructure. What measures are taken to secure data. In countries and
communities where transparency is not high and civil liberties are not well protected, the ability to control
and monitor with powerful Al infrastructure might not be widespread prosperity. The centralized political
will that makes for speedy execution also raises concerns about the use of such tools. However, for benefits
to be broad-based, it must be genuine and needs governance structures that many compute-building
countries do not yet have.

7. SOLUTIONS AND FRAMEWORKS

7.1 Thinking Clearly About the Compute Pivot
What are the implications of this change for leaders, organisations and individuals in terms of the
opportunities and risks. Let's look at a few models that clear up the situation.

7.2 Framework one: The compute value stack
It is useful to visualize the compute economy as a stack with each layer providing opportunities and risks.

The foundation input is energy, which is at the bottom. On top of that are the physical infrastructures, the
data centers. On top of that are hardware, mostly chips. Next is the model layer, which consists of the Al
systems themselves that are trained on the hardware. The application layer is at the top, where Al provides
value to end users.

The key strategy is to choose which layer to target, depending on the player's strengths. The Middle East
has good cards at the energy and infrastructure levels. Weakness in hardware layer because of reliance
on foreign chips. To secure enduring value, it needs to progress towards the model and application layers,
where defensible benefits and greater returns are found. Constructing data centers is important but not
enough. It's the software that runs on them that's the real prize.
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Move up the stack to capture defensible, compounding value. Compute infrastructure hosting offers participation, not control.
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Fig -6: Thinking Clearly about the Compute Pivot

7.3 Framework two: The strategic resource test
Leaders must use a strategic resource test before they can consider compute as the new oil.

1. Is it a resource that is scarce.

2.1s it a resource that is vital.

3. Is it a resource that is accessible.

Is the resource under the control of the nation or is it hosted in the nation. Does the resource provide lasting
advantage or just a short-term involvement. Does investing in the resource develop skills that have a
cumulative effect over time. When applied truthfully, this test shows that compute infrastructure hosting
offers participation, but not control, with chip dependence. In order to gain a durable advantage, it's
necessary to climb up the stack towards homegrown talent, models, and applications. This framework
helps to prevent the illusion of buildings being strategic strength.

7.4 Framework three: The diversification within diversification principle

The Gulf States are diversifying from oil. However, computing turns into a new single point of failure, a new
point of bets. The smarter one would be to consider compute as one of the five pillars, along with human
capital, scientific research, tourism, finance, and renewable energy. Compute should complement these
other industries and not be the objective of a diversified economy. Don't replace oil with Al infrastructure
that hasn't been proven to yield results.

7.5 Framework four: The sustainability integration model

Consideration of energy and water issues should be closely linked with the design of compute expansion,
from the beginning. Understanding how to combine solar generation with data centers, investing in
innovative cooling and siting facilities strategically can transform a sustainability challenge into a
sustainability showcase. The Gulf has an opportunity to be a leader in how compute can look like when it is
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responsible and renewable-powered, and this could prove to be a competitive and reputational
advantage.

8. PRACTICAL APPLICATIONS

8.1 What This Means for Different Readers

Theories without hands-on experience are of little significance. These are some ways that various
audiences can take action.

8.2 For policymakers and government leaders

First, be realistic about the capabilities and limitations of compute infrastructure. It will not directly resolve
the unemployment problem, so combine it with parallel programs in education, entrepreneurship and
labor intensive industries. Put a lot of emphasis on human capital, as the value of compute can only be
realised through people who are able to build models and applications on top of it. Without a substantial
talent pool, a data center is a worthless asset.
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Fig -7: The Compute Economy

Work towards strategic autonomy in a realistic manner. While complete chip independence might be
impossible, you can diversify your suppliers, research partnerships and build niche capabilities. Establish
governance structures early, such as data protection, Al ethics and transparency, not only for the protection
of citizens, but also to attract international clients, who need trust. Embed sustainability as a core part of
the initial design instead of adding it as an afterthought.

8.3 For business leaders and investors
Understand that the compute economy affords opportunities beyond building data centers. The most
lucrative and defensible value of Alcomes from the application layer, where Al is applied to specific industry
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problems. Think about where your organisations are in the value stack and where they might be able to
shift.

In the case of investors, practice discipline. The compute boom has a bubble-like nature. Differentiate
between infrastructure that is needed and infrastructure that is created on the assumption of demand.
Seek out projects that have guaranteed energy benefits, have defined customers, and management that
is moving up the value chain instead of just pouring concrete around servers. Regional compute
infrastructure can help reduce the cost of Al adoption, which is a key metric for businesses in the Middle
East to consider. Local compute translates to reduced latency, data residency compliance and Arabic
language capabilities. These are all tangible benefits that are worth working on.

8.4 For professionals and individuals

The most profound meaning for individuals is in terms of skills. The rare and precious skills will be those that
augment the machines and not compete with them, as compute becomes ubiquitous and Al becomes
ubiquitous. Knowing how to use Al tools effectively, their capabilities, and other skills such as Al deployment,
data governance, applied machine learning, etc. set you up well. The compute pivot for those in the Middle
East and other parts of the world, indicates where the future career and opportunities will focus. This is a
realistic and future-oriented step to take when planning your education and skill acquisition. While the
traditional construction trades are still important, the young person who learns to make useful Al
applications will find more opportunity than the one who learns only the traditional construction trades.

8.5 For educators and institutions

Universities and training bodies need to react to the compute pivot, and develop programs that are
creating talent for the top layers of the value stack. This isn't just computer science, it's applied Al, ethics,
data governance, and interdisciplinary skills that bridge Al to healthcare, energy, finance and government.
Those institutions that act fast can become talent hubs, which can serve as the foundation for the entire
compute economy in their region.

9. COMPARATIVE GLOBAL PERSPECTIVE

9.1 How the Middle East Measures Against the Giants
Compute alone is not the pursuit in the Middle East. It is playing in a field where there are three very strong
players and knowing the lay of the land helps to understand the opportunities and ceiling that lie ahead.

The U.S.is the leader at almost every tier of the value chain. It creates the most cutting-edge chips, operates
the best Al labs, and possesses the largest pool of Al research talent. Its weakness is energy and permitting,
as grid constraints and slow approvals slow down the pace of new capacity coming online. This is exactly
what the Gulf uses, as they have cheap and abundant power and quick execution.

The other picture is of China. It has powerful talent, enormous home data and aggressive state
coordination, but is hampered by export restrictions that prevent it from getting access to the most
advanced chips. China's answer is to go for domestic chip production, something the Gulf has never tried
and in all likelihood can't because of the huge cost and know how that has been built up.

The European Union is on a different plane. It is pioneering in governance, including the Al Act, and has a
focus on trust, privacy, and ethics. However, European infrastructure is smaller in scale and capital
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investment is less than in the rest of the world because of the fragmented decision making process among
the member states.
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Fig -8: The Global Al Landscape

The Middle East is in a special position with respect to these three. It is not as innovative as the Americans,
as big as the Chinese, or as well-regulated as the Europeans. What it does provide is the blend the others
don't affordable energy that can be renewed, a forgiving sovereign investor, quick centralised execution
and a location that is neutral to the competing camps. This transforms it from a frontier inventor to a
strategic host and convener, providing a platform for the deployment of global technology at scale. The
danger in this position is that of dependence and getting caught between the US and China. The
opportunity is becoming vital infrastructure for both. The realistic goal of the Gulf, then, is to become the
world's first choice for hosting Al, and gradually progress toward indigenous models and applications. It's
better to acknowledge this truth than to seek a leadership that it's not ready for.

10. IMPLEMENTATION STRATEGIES

10.1 Turning Insight into Action
Knowing what to do does not equal doing it. Below are specific actions for those organizations and
governments that want to take action.

Start with a clear understanding of where you are in the compute value stack. Look for your real strengths,
be it energy, capital, location, talent or market access. Know your weaknesses, particularly those you can't
change. Then break down your goal, step by step. Choose which layers you will own, partner for and just
buy. A small country could have infrastructure and specialize in applications, and partner for chips and
models. A big, rich country could try to do more vertical integration.
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IMPLEMENTATION STRATEGIES IN THE COMPUTE VALUE STACK

A Practical Framework for Organizations and Governments
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Fig -9: Implementation Strategies in the Compute Value Stack

Afterwards, lock your basic inputs. In the case of compute, it involves energy contracts, appropriate land,
water solutions, and connectivity. These are the elements that can be directly mapped to compute
advantages from physical-world advantages. Develop talent in tandem with, rather than after,
infrastructure. Too many initiatives construct impressive facilities, but fail to have the skilled workforce to
exploit them. The development of talents takes years, so it must start at an early stage and be ongoing.

Create effective partnerships. No country or company can do it all, in a world where chip dependence and
fast-changing technology are prevalent. Collaborations with chip makers, cloud providers and Al labs are
crucial. The trick is to work together without losing long-term independence. Lastly, incorporate feedback
and flexibility into the plan. Because of the unknown direction of Al, don't make any definite assumptions
that could turn out to be incorrect. Invest with a degree of flexibility, be mindful of demand and make
adjustments accordingly. It's not about a one-time, cast-in-place bet on concrete that envelops servers.

11. FUTURE PROSPECTS WHERE THIS IS HEADING
So what lies ahead for the concrete to compute transition especially in the Middle East.

11.1 The maturing of sovereign Al

Sovereign Al is likely to get more advanced. Countries will transition from merely hosting infrastructure to
building their own models to be capable, especially in local languages and for local cultures and
regulations. Gulf states will probably be a major space in which to make real leadership strides in Arabic-
language Al, as global companies have less reason to optimize for it.

11.2 Energy and compute convergence
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Energy and compute will become even more closely connected. With the growth of renewables, areas with
low cost solar power, such as the Gulf, could become the preferred destination for energy-intensive Al
workloads. Compute may end up wherever clean energy is the cheapest, changing the landscape of digital
economy. The Middle East is setting itself up for this future.

11.3 The efficiency wildcard

One of the big unknowns is the rate of efficiency gains. But if Al models are vastly more efficient that is, if
they need less compute to do the same things the massive build out in place today may be too much. On
the other hand, if demand continues to outpace efficiency, the investments of today may seem paltry in
the future. This is a wildcard in which flexibility is key.

11.4 Geopolitical realignment around compute

Compute will play a growing role in geopolitics. The access to chips and control of data centers, as well as
leadership in Al, will become as integral to international relations as energy and military power have been.
The Middle East's potential as a technology battleground among various powers may also increase, but
with the danger of its being caught between giants. The U.S.-China technology competition will continue to
be a tricky and pivotal issue.
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Fig -10: The Concrete to Compute Transition

11.5 A more balanced model

The most probable positive scenario is one in which compute is one powerful pillar in the context of true
diversification of economies, not a magic bullet for everything else. The most intelligent countries will not
rely on compute but leverage it to strengthen other capabilities. Concrete will not go away. There's still a
need for homes, roads and hospitals. However, the incremental dollar of strategic investment will more and
more go to compute, and the smartest leaders will balance both.
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11.6 Research gaps worth exploring

Some key issues have not been addressed and warrant further study. There are no thorough, independent
analyses of the real ROI of national compute infrastructure versus other ways of investing capital. There is
a need for improved long-term employment analysis of a compute-centric economy, particularly for
youth. There's a need for a more in-depth honest analysis of the environmental impacts of large-scale
compute in water-stressed areas. But the governance arrangements for sovereign Al, where the state,
individual rights and international trust are all at stake, are still very young and need much more study from
scholars and policymakers. These gaps are areas for true academic and policy contribution.

12. CONCLUSION

One of the biggest changes in economic thought in generations is the change from concrete to compute.
For 100 years, countries have been using physical dimensions to gauge their advancement how many
roads, towers and dams they can construct. The new measure Artificial Intelligence brings is its ability to
process information at scale and governments are reacting accordingly, viewing compute as a strategic
resource, like oil or electricity. With cheap energy, plenty of capital and a desperate need to transition away
from hydrocarbons, the Middle East has become an unexpected and forceful champion of this transition.
But it is not an easy road to follow. There are real issues to contend with weak job growth, heavy reliance
on foreign chips, environmental stress and the potential for real speculative overbuilding. The crux is that
data centers need to be built but are not enough. The real upside is to be able to move up the value chain
to talent, models and applications, and to maintain compute as one of the cornerstones of a well-
diversified economy. The countries and organizations that construct intelligently, generate power
sustainably, govern responsibly, and invest in people will have an over-proportional voice. It's not just about
the concrete surrounding the servers, it's about the intelligence within and that's where the future lies.
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