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Executive summary

As Artificial intelligence transitions from experimental 
deployments to enterprise-scale systems, it drives 
increased demand for compute infrastructure and 
operational maturity. AI-ready data center demand is 
projected to grow significantly, with estimates rising from 
approximately 60 gigawatts to nearly 300 gigawatts  
by 2030.1

At the same time, at the application level, approximately 
95% of AI proof-of-concept pilots² fail to transition 
into production environments, illustrating a persistent 
gap between experimental AI initiatives and scalable 
operational deployment.

The real value for organizations is not found in 
considering either AI platforms or data center 
infrastructures independently, but as a combination of 
both as a unified AI factory operating model that can 
be deployed, governed, cooled, secured, and operated, 
from site readiness through AI model lifecycle.

1 �“AI power: Expanding data center capacity to meet growing demand.” McKinsey & Company, October 2024. 

2 �“MIT Finds 95% Of GenAI Pilots Fail Because Companies Avoid Friction.” Forbes, August 2025.
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https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-power-expanding-data-center-capacity-to-meet-growing-demand
https://www.forbes.com/sites/jasonsnyder/2025/08/26/mit-finds-95-of-genai-pilots-fail-because-companies-avoid-friction/


Structural pressures on  
AI infrastructure

AI workloads such as large language models require high-density GPU 
systems that exceed the capabilities of many traditional enterprise data 
centers. As computing demand accelerates, organizations face a dual 
constraint: physical capacity (space, power, and cooling) and operational 
capability (standardization, governance, and repeatability).

It follows that a substantial share of projected demand growth for data 
centers will be for those equipped to host advanced AI workloads. Modern 
deployments increasingly require rack densities between 100 kW and 
400 kW, placing pressure on power delivery and cooling infrastructure. 
And with traditional data centers building timelines of 18 to 24 months (at 
best), this combination of pressures prevents organizations from scaling 
infrastructure in line with AI demand. The pilot washout mentioned above 
might not be such a washout if the AI-ready infrastructure was in place, 
but given the lead time, factors that include technology fit, change 
management, risk (including security and IP), ROI ambiguity, and funding 
can all become negative change agents. The practical implication is that AI 
programs require both a scalable physical environment and an operational 
AI platform that reduces bespoke integration work.
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Modular data centers as an 
infrastructure response

For infrastructure planners, this means that capacity is not only a  
site-and-facilities problem; it is also a procurement and infrastructure 
lifecycle-planning problem. Architectures that improve utilization, reduce 
deployment friction, and support phased scaling can reduce exposure to 
supply constraints. Modular data center architectures use prefabricated 
components to enable faster, repeatable deployment compared to 
traditional facilities. These systems can be deployed in as little as six to 
eight months and scaled incrementally as demand grows. 

They integrate power, cooling, IT systems, and monitoring into a 
single engineered environment optimized for AI workloads. Efficiency 
improvements such as lower power usage effectiveness (PUE) and reduced 
energy waste can result in significant reductions in operational cost and 
environmental impact. 

Integrated AI Computing Platforms
To overcome AI systems’ barriers, organizations need to be able to rapidly 
iterate on AI pilots while mitigating risks, empower data scientists and 
developers to innovate faster, partner with experts on prioritizing the  
right use cases for business value, and scale as demand within the 
enterprise grows. 

NVIDIA AI Computing by HPE is a joint initiative that enables enterprises 
to accelerate their AI success. It brings together technology, people, and 
economics to give enterprises across every industry and levels of technical 
expertise a faster, more flexible path to developing and deploying AI 
applications. Integrated AI platforms provide a full-stack environment for 
developing, training, and deploying AI models. These environments include 
compute, software frameworks, networking, data access, and lifecycle 
services within a unified system. Enterprise-grade controls enable secure 
and compliant deployment of AI applications across diverse environments. 

As part of an integrated approach, the initiative includes a portfolio of three 
AI factories coengineered to meet differing organizational requirements. 

	— The turnkey AI factory, HPE Private Cloud AI, delivers a complete, secure 
AI workbench with a unified data lakehouse and rapidly deployable 
models and use cases for production deployment in hours.

	— The HPE AI Factory at-scale includes everything required to rapidly move 
from AI planning to development and deployment. Hardware, software, 
and services have been engineering validated to deliver an optimized 
integrated system for AI-ready productivity.

	— The sovereign AI factory delivers security, regulatory compliance, and 
control throughout the AI lifecycle. It brings together the expertise, 
orchestration, and infrastructure for independence while delivering a 
competitive advantage at population scale.
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Convergence into a unified  
AI environment

Combining modular data centers with integrated AI computing platforms 
creates a unified environment that spans infrastructure through to 
application deployment. It reduces integration complexity and enables 
standardized, repeatable AI deployments across the enterprise.

The resulting model supports an industrialized approach to AI 
development, enabling organizations to scale beyond pilot projects into 
production systems. Core advantages include scalability, power efficiency, 
and time-to-market advantages.

From incremental growth to elastic infrastructure
AI-driven infrastructure demand is fundamentally nonlinear, characterized 
by sudden spikes in compute requirements driven by model scale, 
training cycles, and deployment expansion. Traditional data center models 
struggle with this pattern because they rely on fixed, large-scale buildouts 
that assume stable, long-term growth trajectories. These trajectories are 
inherently volatile, making static capacity planning increasingly fragile. Not 
only that, but expansion requires new construction cycles, often measured in 
years rather than months, whereas hardware density increases (for example, 
tens to hundreds of kW per rack for AI clusters) force reengineering of power 
and cooling systems, not just incremental upgrades. 

Meanwhile, modular AI data centers shift the strategy from build big and wait 
to scale on demand, allowing infrastructure to grow in discrete increments 
alongside actual workload. Expansion becomes a parallel process (factory 
+ site), rather than sequential construction, transforming scalability from a 
CapEx-heavy forecasting exercise into an operational capability.

With an AI modular data center, scalability is no 
longer about building larger data centers—it is about 
building data center systems that can scale at the 
same velocity as AI workloads.
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Converting power into usable compute
As AI workloads scale, power availability—not compute design—becomes 
the limiting factor. Efficiency determines how much of that constrained 
energy becomes usable compute versus overhead. Industry average 
power utilization effectiveness has been static for a number of years 
at a ratio of (PUE ≈) 1.55. Leading hyperscale AI facilities target ~1.2 or 
lower3 whereas HPE aims at a PUE in the range of 1.1. Isambard AI, the UK 
government’s AI supercomputer, one of the largest in the world, comes 
in at that level of efficiency4. That delta directly translates to efficiency 
no longer representing just sustainability—it is capacity multiplication, 
where a lower overhead = more compute per MW, better cooling = higher 
rack density without thermal penalties, and optimized systems = reduced 
infrastructure footprint for the same workload. 

The net result is that cost efficiency shifts from a CapEx burden to total cost 
optimization, and AI infrastructure economics are shifting from hardware 
centric to the unified data center + hardware system-level cost models, 
where power, cooling, and utilization dominate long-term outcomes.

The winning model is not the lowest CapEx—it is the 
architecture that delivers the lowest cost per unit of 
AI output over time.

Time to market: The new competitive constraint
In the AI era, time to market is not a planning variable—it is a competitive 
differentiator. The risks of addressing AI with a traditional data center carry 
not just the elongated lead time to switching on operations, but other 
variables, such as building permit delays, supply chain constraints, and 
construction overruns. The result of this is a greater risk of infrastructure 
lagging behind demand and organizations missing critical AI adoption 
windows. The competitive constraint is time to online plus time to 
production: how quickly customers can bring capacity live, prove it is 
governed, and start running production workloads.

An AI modular data center provides a modularized acceleration model. 
Speed matters more now. AI workload cycles are accelerating. Training 
cycles are now moving from months to weeks, model releases are more 
likely to be made in a quarterly cadence, and competitive advantage is tied 
to compute availability timing. Conversely, the economic impact of time 
delay can result in lost revenue opportunities, delayed AI product launches, 
underutilized data pipelines, and a competitive lag vs. faster-moving peers.

3 �“AI power: Expanding data center capacity to 
meet growing demand.” McKinsey & Company, 
October 2024. 

4 �“Isambard-AI: a leadership-class supercomputer 
optimised specifically for Artificial Intelligence.” 
ACM Digital Library, August 2025.
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Conclusion

AI is no longer constrained primarily by algorithmic ambition. 
It is constrained by whether organizations can bring together 
the infrastructure, operational discipline, and deployment 
model required to move AI from experimentation to sustained 
production at scale.

That is why modular AI data centers and integrated AI computing 
platforms matter most when deployed together: one accelerates 
readiness of the physical environment while the other accelerates 
readiness of the AI lifecycle. Combined, they create a unified AI 
environment that improves time to capacity, time to production, 
and the enterprise’s ability to industrialize AI with greater 
repeatability, efficiency, and control.

The strategic question for enterprises is no longer whether AI 
demand will intensify, but whether their architecture can keep 
pace with it. Organizations that align infrastructure strategy with 
AI platform strategy will be better positioned to capture value 
sooner, scale with less friction, and turn AI from isolated pilots 
into durable business advantage.

Learn more at
NVIDIA AI Computing by HPE
AI Mod POD by HPE
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