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About Slate.ai: 
Slate.ai empowers top construction innovators to turn their data into intelligence that 
drives optimal decisions and outcomes. Slate offers a suite of AI-enabled 
solutions—spanning generative design, progress tracking, lessons learned, and 
more—that harness and harmonize data from disparate sources to deliver proactive 
insights and recommendations. By embracing human expertise alongside machine 
learning, Slate uncovers patterns and mitigates risks long before they become 
project-threatening problems. Learn more at www.slate.ai 
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Introduction: 

The rapid rise of generative artificial intelligence AI and large language models 
has unleashed unprecedented demand for data center capacity. Companies are 
pouring capital into "AI-ready" infrastructure at record rates, driving a 
construction boom in high-density, high-performance data centers. This report 
provides a synthesized analysis of this trend, examining market investment 
growth, key technological drivers, engineering innovations, regional expansion, 
and strategic implications for general contractors and subcontractors. The goal is 
to equip construction and technology leaders with an up-to-date understanding of 
the AI data center boom and actionable insights to navigate this fast-evolving 
landscape. 
 

1. Market Growth & Investment Trends 

Hyperscaler Capital Expenditures Soar: The world's largest tech firms have 
dramatically raised capital expenditures to build AI infrastructure. For 2025, 
Alphabet Google announced $75 billion in capital spending – 29% above 
expectations – with the majority going into servers and data centers to support AI 
services1. Microsoft likewise plans to invest $80 billion in its FY2025 data center 
build-out2. Meta Platforms recently unveiled a $6065 billion infrastructure spend 
for 2025, a 60% jump from an estimated $3840 billion last year2. This includes 
constructing a single 2 gigawatt data center – a facility "large enough to cover a 
significant part of Manhattan"2. Amazon's cloud division AWS is expected to top 
even these figures, with reports it could spend around $100 billion on data 
centers and related hardware in 20253. In total, the top four U.S. hyperscalers 
Meta, Alphabet, Microsoft, Amazon) are on pace to spend over $300 billion 
combined on AI-focused tech and data center buildouts in a single year4. This 
arms race is directly tied to the success of AI products like OpenAI's ChatGPT, 
which set off a scramble to expand capacity2. 
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Record Private Capital Inflows: It's not just the tech giants – private equity, 
infrastructure funds, and real estate developers are heavily investing in digital 
infrastructure. In 2024, private market deals for data centers and related assets 
reached $108 billion, over three times the prior year's volume5. Major transactions 
included Blackstone's $16 billion acquisition of AirTrunk (an Asia-Pacific data 
center operator) and a $9.2 billion investment in Vantage Data Centers by 
DigitalBridge and Silver Lake5. Sovereign wealth funds are also fueling growth – 
for example, Abu Dhabi's Mubadala deployed over $29 billion in 2024 across tech 
investments including data centers, surpassing even Saudi Arabia's Public 
Investment Fund6. These investors see data centers as critical digital 
infrastructure underpinning the economy, from AI to e-commerce5. Real estate 
investment trusts and developers (e.g. Equinix, Digital Realty) are partnering with 
large capital pools (such as Singapore's GIC and others) to fund new hyperscale 
campuses around the globe, reflecting strong confidence in long-term demand. 
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Government Initiatives and Support: Public policy is beginning to play a role in 
accelerating AI infrastructure. In the U.S., federal initiatives aim to ease 
bottlenecks in site acquisition and power supply. A January 2025 Executive Order 
directed the lease of federal land for "frontier AI data centers," streamlining 
permits for at least six big sites by 2027 and prioritizing locations with available 
clean energy (including geothermal and nuclear)7. By mid-2025, the Departments 
of Defense and Energy are to solicit private proposals for building AI 
mega-centers on federal sites7. This push to utilize public land and expedite power 
infrastructure shows the government's recognition of AI data centers as strategic 
assets. Furthermore, a public-private venture dubbed "Stargate" was announced 
in early 2025, in which OpenAI, SoftBank, and Oracle – with U.S. government 
backing – plan to invest up to $500 billion in AI infrastructure nationwide2. While 
ambitious, this highlights the scale of resources being marshaled. In parallel, tech 
companies are engaging with energy policy; for example, several hyperscalers 
Amazon, Meta, others) have joined pledges to develop new clean energy sources 
(like next-generation nuclear) to power data centers8. Taken together, robust 
private investment and supportive public policies have created a climate in which 
data center construction is surging to record levels. 

Growth Trajectory: Updated market forecasts underline the sustained nature of 
this boom. Worldwide data center facility investment is projected to grow from 
about $220 billion in 2023 to $587 billion in 2028, a 21.7% CAGR – far outpacing 
historical norms9. Within that, spending specifically on AI-ready capacity is 
leading: industry analysis suggests around 70% of all new data center demand 
through 2030 will come from facilities equipped for advanced AI workloads10. 
McKinsey estimates global capacity demand IT load) could more than triple by 
2030, and in a mid-range scenario the subset of "AI-ready" data center capacity 
grows 33% annually this decade10. Such growth means construction needs to 
accelerate markedly; indeed, meeting demand may require building double the 
total data center capacity deployed in the past 25 years, but in under one-quarter 
of the time10. This unprecedented ramp-up frames the challenges and 
opportunities facing the construction industry. 
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2. Key Drivers Behind the AI Data Center Boom 
Generative AI and LLMs as Demand Catalysts: The primary engine of this surge is the 
breakthrough in generative AI – especially large language models LLMs – which require 
enormous computational resources for training and deployment. The launch of ChatGPT 
in late 2022 demonstrated AI's transformative potential to a wide audience, spurring 
virtually every tech giant and cloud provider to scale up AI computing capacity2. Training 
cutting-edge AI models with hundreds of billions or trillions of parameters demands 
massive clusters of GPUs or other accelerators, often running for weeks per training run. 
For example, training runs for some 175-billion-parameter models have consumed 
3001,300 MWh of electricity each11. Moreover, inference – running these models for 
user queries – is also far more compute-intensive than traditional web applications (an AI 
chatbot prompt can use 10 to 100 the energy of a typical search query)11. As 
enterprises race to integrate AI into products and services, this translates into soaring 
demand for data center space. Cloud providers report customers are consuming 8 
more AI compute now than 18 months ago12. In short, the "AI gold rush" has created a 
capacity crunch: companies fear falling behind if they cannot provision enough AI-trained 
models and supercomputing clusters. This urgency to support AI workloads at scale is a 
fundamental driver behind the construction boom. 
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Power and Cooling Requirements of AI Hardware: Unlike conventional enterprise 
computing, AI infrastructure comes with extreme power density needs. Modern AI 
training servers pack multiple high-wattage GPUs per board – for instance, Nvidia's latest 
AI chips draw 700 W each, and next-gen models approach 1,200 W per chip11. Eight 
such GPUs on a server blade can consume 510 kW, and racks full of these servers can 
easily require 30100 kW per rack, far above the 510 kW/rack typical a decade ago. 
Data centers that once designed for 1020 kW per rack now are pushing designs of 50 
kW/rack on average by 202711, with cutting-edge facilities targeting 100 kW per rack to 
accommodate AI clusters13. This upending of design norms is a direct consequence of 
AI's hardware demands. For data center operators and builders, it means power delivery 
and cooling systems must be completely rethought – larger electrical feeds, more backup 
generators, and advanced cooling (discussed in Section 3. Power consumption at AI 
data centers is skyrocketing: industry data shows global data center power use devoted 
just to AI workloads will reach 90 TWh by 2026 (roughly a tenfold increase from 202211. 
In the first quarter of 2024 alone, net new power demand from AI data centers globally 
was about 2 GW, up 25% from the prior quarter11. The ability to deliver enough electricity 
and cooling to these facilities has become as crucial as the chips themselves, 
fundamentally shaping construction specifications. These technical requirements are a 
key driver pushing companies to build new specialized data centers (retrofit of old sites is 
often insufficient to handle the load). 
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Supply Chain Constraints and Expansion Challenges: The rapid pace of the AI boom has 
tested supply chains for critical components. Graphics processing units GPUs – the 
linchpin for AI computing – faced severe shortages through 2023 as demand outstripped 
production. Nvidia's flagship AI chips were on months-long backorder, constrained in part 
by limited advanced packaging capacity at TSMC14. While chipmakers are ramping output 
Nvidia expects to ship 1.62 million of its H100 GPUs in 202415), the bottleneck is 
shifting. By mid-2024, Meta's CEO noted the GPU shortage was easing, but the next 
bottleneck will be power supply for data centers14. Indeed, many new AI mega-centers 
plan to draw 50100 MW each, and the largest may require 150 MW feeds14. Providing 
this much capacity is non-trivial: electric utility infrastructure (from high-voltage grid 
connections to transformers) has long lead times. Transformer manufacturing, for 
example, has become a choke point – average lead times for large power transformers in 
2024 stretched to around 120 weeks (over 2 years), up from 50 weeks in 202116. Power 
distribution gear, generators, and chillers are likewise in short supply, with data center 
developers reporting persistent equipment delays17. In major hubs like Northern Virginia, 
the local grid is under strain trying to keep up with data center growth, forcing some 
projects to queue for capacity upgrades. Additionally, the specialized cooling systems 
needed for AI (liquid cooling, discussed later) are a newer market – scaling their 
production and deployment presents its own challenges (from availability of pumping 
units to trained technicians). Taken together, these supply-side issues mean that even as 
capital is abundant, execution is a challenge. Construction schedules are being adjusted 
to factor in long-lead components, and contractors are exploring strategies like early 
procurement and modular builds to mitigate delays. In essence, the very success of AI 
has created a race not just for chips, but for the power and infrastructure to support 
them14. Forward-looking firms are securing utility agreements, investing in on-site power 
generation (e.g. solar farms, fuel cells), and lobbying for faster grid investments to 
overcome these hurdles14. 

3. Engineering and Construction Innovations 
Building data centers at the scale and technical level required by AI has prompted a wave 
of innovation in design, engineering, and construction methods. General contractors and 
data center engineers are adopting new solutions for cooling, power delivery, modular 
construction, and automation to meet the demands of AI infrastructure. 
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Advanced Cooling Technologies: The heat densities in AI facilities far exceed what 
traditional air-cooling can efficiently handle. Thus, liquid cooling has moved from niche 
HPC deployments to the mainstream of data center design. Two approaches dominate: 
direct-to-chip liquid cooling, where cold plates or piped fluid remove heat from 
CPUs/GPUs, and immersion cooling, where whole servers are submerged in dielectric 
fluid. Both enable dramatically higher rack densities – liquid-cooled racks can support 
50100 kW or more each11,21. Leading operators are now rolling out these technologies at 
scale. For example, Microsoft announced a new "zero-water" cooling design in 2024 
that uses closed-loop liquid cooling at the chip level to avoid any evaporative water loss22. 
By circulating coolant in a sealed system, Microsoft can dissipate heat from AI servers 
without the massive water consumption of conventional cooling towers, saving an 
estimated 125 million liters per year per data center22. Other hyperscalers are testing 
two-phase immersion tanks (where fluid boils off chips and re-condenses) for their 
highest-density clusters. This industry shift is also evident in market projections: the 
global data center liquid cooling market is expected to grow almost ninefold from $5.7 
billion in 2024 to $48 billion by 2034 (about 24% CAGR20. Key drivers are precisely the 
needs of AI and high-performance computing, which necessitate these more efficient 
cooling solutions20. Besides hardware, AI-driven cooling controls are being deployed to 
optimize thermal management. Google famously applied DeepMind's machine learning to 
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its cooling systems, achieving up to 40% reduction in energy used for cooling by 
dynamically adjusting settings in real-time18,19. Similar AI control loops are being integrated 
into modern data center infrastructure management DCIM software, constantly tuning 
chillers, pumps, and CRAC units for maximum efficiency. For contractors and suppliers, 
mastering liquid cooling installation and AI-based building management is quickly 
becoming a core competency in the AI data center era. 

Ultra-High-Density Power and New Facility Designs: Supporting racks that draw tens of 
kilowatts means rethinking electrical and mechanical infrastructure. New facilities for AI 
are being designed from the ground up for power density. In practice, this means 
higher-capacity busways, more robust floor layouts (or abandoning raised floors for direct 
overhead power distribution to racks), and heavy use of busbars and liquid-cooled 
power distribution to manage heat from conductors. Engineering firms report 
campus-scale designs of 100500 MW total load, with multiple buildings each capable 
of 3050 kW/rack densities and pockets exceeding 100 kW/rack13. This is a revolutionary 
step up from past generations. To illustrate the contrast: a hyperscale data center in 2015 
might have been 30 MW at 5 kW/rack, whereas an AI mega-center in 2025 might be 300 
MW at 50 kW/rack – an order of magnitude more capacity in the same footprint. 
Engineers are layering in redundancy and efficiency measures despite the density. Many 
AI data centers still aim for PUE Power Usage Effectiveness) around 1.11.313, using 
techniques like rear-door liquid cooling (hybrid air/liquid exchangers on each rack) and 
on-chip voltage regulators to reduce waste. Backup power is another area of innovation: 
the sheer scale means traditional diesel generators in equal capacity would be impractical 
100 MW of diesel backups is costly and environmentally challenging). Thus, operators 
are exploring alternative backup solutions – from grid-interactive battery farms to 
locating data centers adjacent to new power plants. Notably, some AI data center designs 
consider integrating on-site generation, such as small modular reactors or large solar + 
storage, to secure reliable power3,14. In sum, the design paradigm is shifting to "AI-first" 
data centers, purpose-built to host dense GPU farms. Contractors who understand 
high-capacity electrical builds, novel cooling distribution, and advanced energy systems 
will be best positioned to execute these projects. 

Modular and Prefabricated Construction: To keep up with demand, the industry is 
increasingly turning to prefabricated modular construction methods. Rather than 
stick-build everything on site, critical systems are manufactured and assembled as 
modules off-site, then shipped for rapid installation. This approach significantly 
compresses project timelines. New research from Omdia projects the market for 
prefabricated and modular data centers will reach $11.7 billion by 2027, with growth 
peaking in 20232024 fueled by the AI boom8. Prefab solutions range from all-in-one 
modular data halls to individual power "skids" or cooling blocks that can be added to an 
existing building. Power modules in particular have seen fast uptake (often containerized 
UPS, switchgear, and generator packages) because they allow operators to rapidly 
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expand power capacity in step with IT load8. An example of this trend is Vertiv's recently 
launched MegaMod™ CoolChip system – a high-density prefabricated data center module 
specifically engineered for AI computing. It integrates direct liquid cooling, high-efficiency 
power distribution, and racks for GPUs in a turnkey unit. Using off-site fabrication, Vertiv 
claims it can cut deployment time by up to 50% compared to a traditional build23. These 
modules can be deployed as stand-alone small data centers or in clusters to form a larger 
facility. Other vendors and contractors are similarly offering "data center kits" that 
include prefabricated electrical rooms, pump houses for liquid cooling, and even pre-built 
IT rack clusters – all shipped to site for final hookup. For general contractors, embracing 
modular construction means adjusting procurement and project management to 
coordinate with factories and integrate these components. The payoff is speed and 
scalability: modular techniques help meet aggressive schedules (many AI projects seek to 
go from groundbreaking to commissioning in well under 12 months). It also mitigates 
some on-site labor shortages by shifting work to controlled environments. In the AI era, 
the ability to "copy-paste" data center capacity via prefabrication is a strategic 
advantage in keeping up with global demand23. 

Automation and AI in Construction & Operations: Finally, the boom is not only about 
building data centers for AI, but also using AI to build and run them more efficiently. 
Automation in construction is gaining traction – for instance, robots and drones are being 
deployed for repetitive tasks or dangerous work in large data center projects. Microsoft 
Research is prototyping specialized maintenance robots for its data centers, envisioning 
"self-maintaining" facilities where robots handle tasks like fiber optic transceiver 
replacement and equipment cleaning without human intervention24. Early designs include 
robotic arms that can navigate dense cabling and swap optical modules or reseat cables, 
reducing human error and downtime24. This kind of fine-grained automation could be 
critical as sites grow in scale – it's simply not feasible to have human technicians 
constantly servicing thousands of servers if AI hardware failure rates climb. In facility 
operations, AI-driven predictive analytics are now standard. Data centers generate 
streams of sensor data (temperature, power draw, vibration, etc.); machine learning 
models analyze this to predict equipment failures or optimize maintenance 
schedules25,26. For example, AI can flag an anomaly in a chiller's vibration signature that 
suggests a bearing wear-out weeks before it fails, allowing proactive replacement. On the 
performance side, AI algorithms balance workload placement in real time to avoid 
hotspots and can shift AI inference jobs between servers to shave milliseconds off 
latency. Digital twins are another innovation: rich 3D models of data center buildings are 
coupled with real-time data, enabling scenario testing (e.g. how will airflow change if we 
populate these 10 racks with new GPU servers? and informed decision-making during 
construction and operations. For contractors, tools like AI-driven construction schedule 
optimization and autonomous equipment (e.g. robotic layout machines that mark 
installation points) are improving productivity26,27. In summary, the industry is leveraging 
automation both within the data center (for operations) and during construction to meet 
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the demands of scale, speed, and reliability that AI requires. Embracing these 
technologies will be crucial for those involved in designing, building, and running the next 
generation of data centers. 

4. Regional Expansion Trends 
The AI data center boom is a global phenomenon, but its expression varies by region. 
Established hubs are seeing record growth, while new markets are emerging as important 
players. Below is an overview of key regional trends: 

United States – Hyperscale Clusters and New Hubs: The U.S. remains at the epicenter of 
data center expansion, led by the "primary" markets like Northern Virginia Ashburn), 
Silicon Valley, Dallas, Chicago, and Phoenix. In 2024, data center capacity in primary 
U.S. markets surged 34% year-over-year to about 6.9 GW total, yet vacancy rates 
dropped to an astonishing 1.9% – effectively full utilization17. An additional 6.35 GW was 
under construction heading into 2025, indicating the pipeline is keeping pace with 
demand17. Northern Virginia, the world's largest data center locale, exemplifies this 
growth. Loudoun County Ashburn) now exceeds 2 GW of built capacity and continues 
to approve massive new campuses, leveraging relatively affordable power and fiber-rich 
connectivity. Other hotspots include Dallas–Fort Worth and Atlanta, which have both 
attracted large AI-oriented projects due to lower costs and ample land. Central 
Washington and Oregon (with abundant hydroelectric power) are seeing renewed 
interest for energy-intensive AI computing, as are parts of the Midwest Ohio, Nebraska) 
where cloud operators are building huge server farms near renewable energy sources. 
The U.S. government's supportive stance – from the federal land leasing mentioned 
earlier to state-level incentives – further boosts regional expansion. However, the U.S. 
growth is not without constraints: local communities and utilities are grappling with the 
strain on power grids and water resources (particularly in Arizona and Texas, where 
cooling water use and electricity draw are sensitive issues). Still, the overall trend is clear: 
the U.S. is doubling down on data center capacity, with hyperscalers prioritizing locations 
that can scale power and network connectivity quickly for AI needs17. 

Europe – Balancing Growth with Regulation: Europe's data center market is expanding, 
though under a tighter regulatory and environmental lens. Traditional hubs like Frankfurt, 
London, Amsterdam, Paris, and Dublin FLAPD are seeing high demand for AI 
infrastructure, but also face constraints on new construction. For instance, the 
Amsterdam metro had imposed a moratorium on new data centers in 2019; while partially 
lifted, new rules in late 2023now strictly limit facility locations and impose sustainability 
requirements on power usage and heat reuse28,29. Dublin, Ireland similarly instituted a de 
facto pause on new data center connections to its electric grid in 2022, which remains in 
effect through 2028 due to capacity concerns30,31. These policies are a reaction to 
concerns that clusters of data centers could monopolize local power and water 
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resources. As a result, operators in Europe are adapting by a) committing to aggressive 
sustainability measures (e.g. guaranteeing 100% renewable energy supply, using waste 
heat to warm nearby communities), and b) looking to secondary markets. We see rising 
activity in Nordic countries Sweden, Norway, Finland) where cool climates and green 
power are attractive for AI workloads, and in Southern Europe Spain, Italy) which are 
courting data center investments with new fiber routes and incentives. Notwithstanding 
regulatory hurdles, Europe is also home to flagship AI projects. A notable example is a 
France–UAE partnership announced in 2025 to build a 1 GW AI data center campus in 
France, backed by €3050 billion in funding3. This mega-campus – one of the largest 
announced globally – signals that Europe intends to compete in the AI infrastructure race, 
albeit in a more centrally planned fashion. Additionally, Europe's push for "digital 
sovereignty" (keeping AI data and compute local) is driving government-backed cloud 
and AI infrastructure initiatives, such as Germany's and France's support for European 
cloud providers and supercomputing centers. In summary, Europe's expansion is robust 
but nuanced: growth continuesto accelerate, especially for AI and cloud demand, but 
new builds must navigate environmental regulations and community acceptance. General 
contractors operating in Europe often must incorporate cutting-edge energy efficiency 
and grid interactivity (on-site generation, battery storage) to get projects approved. 

Asia-Pacific – Explosive Growth and Government Programs: The APAC region is 
experiencing explosive growth in data center construction, with both commercial demand 
and state-driven programs fueling the boom. China stands out with its 
government-orchestrated expansion. Under the "Eastern Data, Western Computing" 
initiative launched in 2022, China is building eight national data center hubs in interior 
regions to supply compute power to coastal cities32. By mid-2024, China had over 250 
AI-focused data centers completed or under construction nationwide, according to 
official data33,34. These include massive cloud complexes in provinces like Guizhou, 
Gansu, and Inner Mongolia, where land and energy (often coal or renewables) are 
plentiful. The eight hub strategy has already attracted more than ¥200 billion $28B in 
investment, deploying 1.95 million server racks (about 63% utilization so far)32. Chinese 
tech giants Alibaba, Tencent, and Baidu are rapidly expanding their cloud and AI 
infrastructure, spurred by domestic AI models and services. Notably, this growth 
continues despite U.S. chip export controls – Chinese firms are stockpiling GPUs and also 
developing indigenous AI chips to fill their new facilities. Outside China, India is an 
emerging data center powerhouse. Hyperscalers like AWS and Microsoft have announced 
multi-billion-dollar plans for new Indian regions, and global investors (including sovereign 
funds like ADIA and GIC are partnering with local developers to build data centers in 
Mumbai, Hyderabad, Chennai and beyond35. India's government, through its Digital India 
initiative, also incentivizes data infrastructure to localize data storage and support its 
growing tech sector. Southeast Asia is another key area: Singapore, after a brief 
moratorium, has resumed data center projects with strict efficiency standards – a handful 
of new high-efficiency builds (with caps on PUE and innovative cooling) have been 
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approved. Meanwhile, markets like Indonesia, Malaysia, and Thailand are courting data 
center investment to serve regional needs, often leveraging cheaper land and new 
renewable energy projects. Japan, South Korea, and Australia continue steady growth as 
well, mostly led by cloud provider expansions and a nascent demand for AI cloud services 
in those advanced economies. Across APAC, the common thread is government 
influence: many countries see AI and cloud data centers as critical infrastructure and are 
providing policy support (land, tax breaks, power arrangements) to attract projects. The 
scale in Asia is remarkable – for example, analysts project 50 new intelligent computing 
centers in China by 2025 alone34. For construction firms, APAC presents both huge 
opportunities and unique challenges, from navigating local regulations to managing 
fast-paced builds in developing areas. 

Middle East – Mega-Projects and Strategic Investments: The Middle East is leveraging 
its capital and strategic location to become an AI infrastructure player. Saudi Arabia 
announced an ambitious program called Project Transcendence to invest $100 billion in 
developing an AI ecosystem, a significant portion of which is earmarked for data center 
expansion and cloud infrastructure36. Backed by the Saudi Public Investment Fund, this 
initiative aims to make the kingdom a top-15 global AI hub by 2030. Plans include 
large-scale data centers in NEOM (the futuristic city project) and other tech parks, plus 
partnerships with leading tech companies Saudi Arabia is already collaborating with 
Google on cloud services)36. Neighboring United Arab Emirates UAE is likewise pushing 
into AI infrastructure. The UAE's G42, a prominent AI company, has been building out a 
network of supercomputing clusters (including the "Condor Galaxy" project in 
partnership with U.S.-based Cerebras, deploying AI supercomputers across 
continents)37,38. In early 2025, the UAE and France jointly announced the aforementioned 1 
GW AI data center in France with substantial UAE investment – notably, an Abu Dhabi 
fund MGX is helping finance both that project and the U.S. Stargate initiative3. This 
underscores the Middle East's role as a capital provider for mega-projects globally. 
Domestically, the UAE is planning its largest AI-optimized data center to date, aiming to 
host regional AI cloud services and reduce reliance on foreign infrastructure3. The Middle 
East's advantage lies in access to investment capital and, in some cases, energy 
resources (e.g., Saudi Arabia can dedicate low-cost oil/gas or solar power for data 
centers). However, they also face climate challenges – cooling a data center in desert 
heat is costly, driving interest in advanced cooling and possibly locating facilities 
underground or in cooler coastal areas. Qatar, Bahrain, and Oman have smaller but 
growing data center footprints, often through partnerships with international cloud firms. 
In sum, the Middle East is using its financial clout to carve a place in the AI data center 
map, both by funding projects at home and investing abroad. Construction stakeholders 
may find attractive opportunities as these countries often build campus-scale facilities 
from scratch, but should expect close government involvement and requirements for 
sustainability (e.g., Saudi and UAE both emphasize use of renewables and innovative 
cooling to make these projects showcase examples). 
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5. Strategic Insights for Industry Stakeholders 
The AI-driven data center boom presents both immense opportunities and complex 
challenges for construction firms, contractors, and suppliers. Below are actionable 
insights and strategies for industry stakeholders to successfully navigate this landscape: 

● Invest in High-Density Expertise: Develop in-house capabilities or partnerships 
for designing and building ultra-high-density data halls. This includes electrical 
engineers adept at large-scale power systems 50 MW deployments), mechanical 
teams experienced in liquid cooling installation, and architects who understand 
floorplan layouts for 100 kW/rack zones13. Projects will increasingly demand these 
skills, and having a track record in AI-centric design will be a major differentiator. 

● Strengthen Supply Chain Resilience: Proactively address supply bottlenecks by 
securing key equipment and materials early. This may involve bulk procurement 
agreements for transformers, generators, switchgear and cooling units, even 
before final designs are complete. Given transformer lead times now exceeding 2 
years in some cases16, contractors should consider strategic stockpiling or 
working with clients to pre-order long-lead items. Diversify supplier networks (e.g., 
have multiple sources for chillers, modular skids, etc.) to avoid single points of 
failure. Close coordination with chip and server suppliers is also prudent – some 
data center builders are now collaborating with IT vendors on timelines so that 
facility completion aligns with server/GPU delivery schedules. 

● Embrace Modular Construction and Prefab: To meet compressed timelines, 
general contractors should integrate prefabrication into their project approach. 
Wherever feasible, assemble mechanical and electrical modules off-site – such as 
power centers, cooling plants, and even pre-racked IT containers. Prefab 
deployment can cut construction schedules by 3050%23, which is often the 
difference in clients capturing market demand. Invest in Building Information 
Modeling BIM and precise design up front to facilitate module fabrication. Also, 
train project managers in logistics for moving and installing large prefabricated 
units. Modular techniques not only speed delivery but also improve quality 
(factory-built assemblies benefit from controlled conditions and testing). In an 
industry where speed-to-market is king, a modular approach is rapidly becoming 
best practice. 

● Focus on Energy & Sustainability Solutions: Power availability and efficiency will 
make or break AI data center projects. Contractors should be prepared to offer 
solutions for on-site power generation or energy storage (like integrating solar 
panels, battery banks, or even generators running on cleaner fuels). Partner with 
energy specialists to help clients navigate utility interconnections and grid 
upgrades. From a sustainability perspective, aim to exceed regulatory 
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requirements – for example, implement heat recovery systems to reuse server 
waste heat, design for low Water Usage Effectiveness (as Microsoft did with 
zero-water cooling22), and choose low-carbon materials where possible. Not only 
do these steps ease permitting in places like Europe, they also appeal to tech 
clients' public commitments to carbon neutrality. In the long run, energy-efficient 
designs will save clients operating costs, creating a win-win value proposition. 

● Leverage Automation and AI in Construction: Use the very tools driving this boom 
to improve construction execution. Employ AI-driven project management 
software that can optimize scheduling, predict delays, and manage the complex 
coordination of trades on fast-track jobs. On-site, consider deploying drones for 
surveyingand progress tracking, and robotics for repetitive tasks like layout 
marking or even equipment installation (some firms use robotic "dogs" to patrol 
and scan progress in large facilities). These technologies can augment the 
workforce amid skilled labor shortages and enhance safety and accuracy. 
Additionally, work with data center operators to implement AI-assisted 
maintenance once the facility is live – for example, installing sensor networks and 
offering an AI monitoring service as part of the handover. This can be a value-add 
differentiator, positioning your firm not just as a builder but as a life-cycle partner. 

● Collaborate Early with Stakeholders: Given the complexity of AI data center 
projects, early collaboration is crucial. Engage with local governments and utilities 
at the project inception to align on power provisioning, environmental impact, and 
community concerns. Many municipalities are unfamiliar with the scale of AI data 
centers, so proactive communication and joint planning (for grid upgrades, roads, 
etc.) can prevent friction and delays. Similarly, involve key subcontractors and 
vendors in early design stages under a design-assist or integrated project delivery 
model. For example, consulting a liquid cooling vendor during design can ensure 
the building layout appropriately accommodates piping and coolant distribution. 
Early collaboration reduces rework and surprises, keeping projects on schedule. 

● Plan for Future Flexibility: Finally, advise clients to build in flexibility for the 
future. The pace of chip innovation means today's cutting-edge GPU might be 
superseded in 23 years by a model with different power/cooling needs. Designing 
facilities with headroom (space, power and cooling buffer capacity) allows them to 
upgrade technology without a complete rebuild. This could mean extra conduit and 
breaker capacity, taller ceilings or stronger floors to add cooling equipment later, 
and modular sections that can be repurposed. By constructing "future-proof" data 
centers, you help clients protect their multi-billion dollar investments. Given that 
demand projections already extend to 2030 and beyond10, long-term adaptability is 
a key strategic consideration. 
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Long-Term Outlook: The AI-driven data center boom is expected to continue through this 
decade. Analysts foresee sustained high growth 2030% CAGR in capacity demand) at 
least until 2030, barring any major technology shift10. For industry stakeholders, this 
translates to a robust pipeline of projects for years to come. However, success will 
depend on evolving alongside the technology – adopting new building techniques, staying 
ahead of supply chain issues, and continuously innovating in how facilities are delivered 
and operated. Those general contractors and subcontractors that lead in construction 
innovation will be poised to capture a large share of this growing market. The digital 
infrastructure build-out in support of AI represents a foundational transformation – much 
like the railroad or telecom booms of past eras – and it will reward firms that combine 
speed, efficiency, and strategic foresight. By focusing on the areas outlined above, 
construction leaders can position themselves at the forefront of the AI infrastructure 
revolution, ready to build the data centers that will power the world's AI-driven future. 
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