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Key numbers at a glance 

Nine figures that frame the rest of the framework. Each is sourced and repeated, with context, in the 
relevant section. 

88–95% 
Pilot failure rate 

AI pilots never reach production (IDC · 
MIT · S&P Global) 

19 + 13 
EuroHPC AI Factories 

19 Factories + 13 Antennas · €55M+ 
EU funding 

10–15× 
Inference vs. training 

Inference lifecycle cost multiplier (5-yr 
TCO) 

$255B 
Global inference spend 

Projected by 2030 (Stanford HAI) 

$6.9B → $23.1B 
EU sovereign IaaS 

Nearly triples 2025 → 2027 (Gartner) 

€193K–€319K 
AI Act compliance cost 

Initial; +€150K/year ongoing 
(DIGITALEUROPE) 

90 TWh 
EU data-center demand 
Additional by 2030, ≈4% of EU 

electricity (IEA · ECB) 

40–60% 
Nordic energy discount 
vs. Western-European average 

(Eurostat) 

20% 
EU enterprise AI adoption 

Of EU enterprises use AI (Eurostat, Dec 
2025) 

 

Reading note. Pilot failure figures triangulate IDC/Lenovo, MIT NANDA, and S&P Global. EuroHPC data reflects 
October 2025 selection announcements. Inference cost trajectory synthesizes Stanford HAI (2026) and Grayson 
(2025). Sovereign IaaS forecast is Gartner via Computerworld. AI Act compliance costs are DIGITALEUROPE 
(2025). Energy figures trace to IEA/ECB and Eurostat; Nordic discount reflects four-year Eurostat electricity-price 
averages. Enterprise adoption is December 2025 Eurostat flash. 
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Executive summary 

The situation 
European enterprise AI has entered a phase of structural contradiction. Market data shows 
aggressive capital deployment, as enterprise AI spending in Europe is projected at $144.6 
billion by 2028 at a 30.3% CAGR, and 20% of EU enterprises already report using AI, yet 
between 88% and 95% of AI pilots never reach production, and abandonment of enterprise AI 
initiatives jumped from 17% in 2024 to 42% in 2025. This is not a technology indictment. It is a 
systems indictment. 

The core thesis 
The gap between the technical language of AI infrastructure and the operational reality of 
deploying it in Europe is itself a structural source of risk. Organizations continue to procure 
“compute” when what they actually require is “governed capacity.” They budget for training 
when the dominant cost is inference. They select “cloud” when the binding constraint is 
jurisdiction. They plan for four layers of the infrastructure stack when eight determine whether 
systems can legally, organizationally, and physically operate. 

What this framework establishes 
This document provides the conceptual vocabulary and architectural model that the RefleXio 
Intelligence HPC / AI Infrastructure collection builds on. It treats eight shifts as a single 
interlocking system: (i) terminology drift that invalidates legacy procurement templates; (ii) the 
convergence of HPC, cloud, data, and governance into one operational stack; (iii) the economic 
inversion from CAPEX-heavy training to OPEX-heavy inference; (iv) the jurisdictional fault line 
between public and sovereign cloud; (v) governance as runtime infrastructure rather than 
retrospective audit; (vi) the real eight-layer stack that vendor proposals systematically under-
represent; (vii) a four-filter European lens that determines which innovations achieve 
commercial adoption; and (viii) a synthesis positioning the system, not the technology, as the 
source of durable advantage. 

What changes with this framing 
RFPs and business cases that use 2015-era cloud vocabulary fail six months later, in legal 
review, not in vendor pitch. Infrastructure designs that optimize for peak training performance 
are mispriced by a factor of three to five when inference ramps. Sovereign strategies that treat 
localization as jurisdiction discover unresolved CLOUD Act exposure after deployment. And AI 
governance bolted on after the fact (the “retrofit trap”) routinely produces compliance artifacts 
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that satisfy auditors while failing to control system behavior, at a retrofit cost that often exceeds 
the value of the system under review. 

Who this framework is for 
Board members and C-suite, CIOs, CTOs, CISOs, DPOs, Chief Data Officers, cloud architects 
and engineering leaders, compliance and risk officers, public-sector technology leaders, and 
investors and corporate strategy teams. The framework is agnostic to vendor and equally 
applicable to regulated, public-sector, and commercial contexts. Its value is in establishing a 
shared vocabulary and system model, a necessary precondition for every downstream decision 
the RefleXio collection supports. 

Notes. This section synthesizes findings developed in Sections 1–8. All citations appear inline in those sections and 
are consolidated in the References at the end of this framework. 
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1. Concept drift, how terms changed meaning 

The evolution of artificial-intelligence infrastructure in Europe cannot be fully understood through 
market data alone. While capital-expenditure figures, GPU shipment volumes, and hyperscaler 
revenue growth provide a quantitative baseline, they fail to capture the systemic metamorphosis 
occurring beneath the surface. Comprehending this evolution requires examining how the 
underlying concepts, terminology, and architectural assumptions have shifted over time. What 
used to be distinct domains (high-performance computing, cloud infrastructure, data 
engineering, and machine learning) have converged into a single operational layer. 

This convergence is not only technical. It is organizational, regulatory, and economic. 
Understanding the shift is critical, because many of the current frictions in the market arise 
directly from outdated mental models being applied to a fundamentally new system. 
Organizations continue to procure “compute” when what they actually require is “governed 
capacity,” leading to a systemic market failure where the vast majority of AI initiatives stall 
before ever reaching production. 

One of the most important dynamics in this market is the drift in the meaning of core terms. The 
language of AI infrastructure has evolved substantially faster than organizational understanding, 
creating a severe misalignment between engineering expectations, procurement processes, and 
executive reality. In the context of European enterprise IT, terminology drift is not merely a 
semantic annoyance; it is a source of profound operational risk. When a technical term evolves 
rapidly but procurement templates, compliance audits, and architectural frameworks retain the 
legacy definition, the resulting gap produces catastrophic integration failures. 

The semantic shift is not cosmetic. It reflects a deeper transformation in how digital assets are 
governed and scaled. When a modern European enterprise procures an “AI Platform,” it is no 
longer simply buying software for its data scientists; it is acquiring a legal-compliance apparatus, 
a data-residency enforcement mechanism, and a multi-year operational system. Failure to 
recognize this terminology drift frequently results in misaligned Requests for Proposals (RFPs), 
where public bodies and enterprises routinely issue non-demanding or overly narrow 
specifications that fail to account for lifecycle costs, regulatory traceability, and data 
interoperability. 

The six terms below (HPC, Cloud, AI Platform, MLOps, Data Platform, Infrastructure) have all 
undergone fundamental redefinition in the space of a single procurement cycle1. Figure 1 maps 
the drift, term by term. 
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Figure 1. Six terms with fundamentally different operational meanings in 2026 compared with 2015. Each legacy 

definition retained in procurement templates is a latent veto point in implementation. 

The practical consequence of terminology drift is measurable procurement failure. When a CIO 
issues an RFP using “cloud” in its 2015 sense (elastic, on-demand, hardware-abstracted) and 
the vendor responds in its 2026 sense (jurisdictionally constrained, audit-logged, sovereignty-
governed), the resulting misalignment does not surface in vendor pitches. It surfaces six months 
later, in a legal review, when the organization discovers that its chosen infrastructure model 
cannot satisfy the data-residency requirements it assumed were guaranteed by geography 
alone. 

Terminology drift creates not just philosophical confusion but measurable cost. Every term in 
Figure 1 that retains its legacy definition in an organization’s procurement templates represents 
a potential veto point during implementation. The distance between what the enterprise thought 
it was buying and what it actually needs to operate in a compliant European environment is the 
structural source of budget overruns, timeline slippage, and the phenomenon that has come to 
define this market, widely known as the Pilot Graveyard. 

Notes. 1 Mizzau (Medium, 2025) on European public-procurement mispricing and non-demanding RFP 
specifications. 

 

Figure 1 — Terminology drift: six terms that now mean something else
From 2015 baseline to 2026 operational meaning

THEN · original meaning

NOW · operational meaning in 2026
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Every legacy definition retained in procurement templates is a latent veto point in implementation.

Source: RefleXio Intelligence analysis
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2. From HPC to AI infrastructure, the Great 
Convergence 

Historically, High-Performance Computing (HPC) referred to specialized systems designed for 
scientific simulation, weather modeling, defense applications, and advanced research. These 
legacy systems were centralized, tightly controlled, performance-optimized, and used by a 
limited number of expert users who understood complex scheduling algorithms and bare-metal 
resource allocation. 

Cloud computing later introduced a radically different paradigm defined by elasticity, on-demand 
access, the abstraction of hardware, and consumption-based pricing. For years, these two 
domains operated in parallel, serving fundamentally different organizational needs. Then, AI 
infrastructure emerged, not as the next iteration of either, but as the result of a structural 
convergence of four architectural traditions: 

• HPC contributes absolute performance and massive parallelism. 

• Cloud contributes global scalability, multi-tenancy, and rapid access. 

• Data platforms contribute high-speed storage, automated pipelines, and strict data 
governance. 

• AI systems contribute foundation models, inference engines, and intelligent 
orchestration. 

AI infrastructure is not HPC evolved. It is HPC, cloud, data, and governance 
fused into a single operational system. 

 

This explains why traditional HPC providers, hyperscalers, and new AI-native platforms are all 
competing in the exact same space, but with entirely different assumptions, and why no single 
legacy architecture is adequate on its own. The arXiv paper AI Factories: It’s Time to Rethink 
the Cloud-HPC Divide makes precisely this argument, namely that the institutional separation 
between high-performance scientific computing and cloud-native AI is no longer conceptually 
defensible, and that organizations that cling to it will find themselves systematically locked out of 
the infrastructure needed for production-grade AI2. 
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Figure 2. The four architectural traditions (HPC, cloud, data platforms, AI systems) converging into a single dual-stack 

operational system, instantiated in Europe through the EuroHPC AI Factories program. 

2.1 The European instantiation 
This convergence is currently being institutionalized across Europe via the European High-
Performance Computing Joint Undertaking (EuroHPC JU). The EuroHPC JU is actively bridging 
the divide between raw scientific supercomputing and enterprise AI usability through the 
deployment of “AI Factories,” infrastructure nodes explicitly designed to serve both HPC 
performance requirements and cloud-native usability expectations3. 

As of late 2025, Europe has established an interconnected network of 19 AI Factories and 13 
associated “Antennas,” receiving over €55M in EU funding plus national co-funding, 
encompassing facilities such as the LUMI AI Factory in Finland, HammerHAI in Germany, and 
IT4LIA in Italy4. These facilities offer tiered access (from 5,000 GPU-hours for experimentation 
to 2.4 million GPU-hours for large-scale projects), eliminating the primary economic barrier to AI 
experimentation for European enterprises and SMEs, and shifting the binding constraint from 
compute access to governance and organizational readiness. 

Recognizing that traditional HPC systems, while excelling in raw performance, are not inherently 
designed for usability or public-facing AI inference, these AI Factories are adopting a dual-stack 
approach. They integrate both HPC performance layers and cloud-native technologies 
(including Kubernetes orchestration and object storage) to create service-oriented front-ends 
that enterprise AI practitioners expect. This is not a technical compromise; it is the defining 
architectural innovation of the European AI-infrastructure moment. 

Figure 2 — The Great Convergence: four traditions fuse into one operational system
AI infrastructure is not HPC evolved. It is HPC, cloud, data, and governance fused.
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LUMI (FI) · HammerHAI (DE) · IT4LIA (IT) · MareNostrum 5 with ALIA (ES) · BSC Barcelona
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The European Commission’s AI Factories policy framework explicitly frames this dual-stack 
design as the model for European digital sovereignty at scale5. 

2.2 The Barcelona model 
A prime example of this architectural convergence is the Barcelona Supercomputing Center 
(BSC-CNS), which manages the MareNostrum 5 supercomputer. Backed by a €129 million 
upgrade funded by EuroHPC and national partners, MareNostrum 5 is being expanded with 
dedicated partitions specifically engineered for training large language models and running 
complex inference at scale6. 

The BSC is using this converged infrastructure to drive ALIA, Europe’s first public, open, and 
multilingual LLM infrastructure, designed to support Spanish, Catalan, Basque, and Galician7. 
ALIA proves that supercomputing has transcended scientific simulation. It is now the 
foundational engine for sovereign, culturally aligned, and fully governed AI deployment, a model 
that other European nations are actively studying8. 

By fusing HPC parallelism with cloud-like accessibility, and by anchoring both within a 
governance and sovereignty framework, these facilities are fundamentally redefining what 
“infrastructure” means in a European context. The dual-stack approach also resolves a tension 
that has troubled European AI strategy for years, namely how to build systems that are both 
world-class in performance and compliant with the jurisdictional requirements that European 
regulation demands. The answer, as the AI Factories demonstrate, is not to choose. It is to 
engineer both simultaneously. 

Notes. 2 arXiv, “AI Factories: It’s Time to Rethink the Cloud-HPC Divide” (convergence thesis) · 3 EuroHPC JU on AI 
Factories as policy model · 4 EuroHPC JU on 19 Factories + 13 Antennas selection (Oct 2025) · 5 European 
Commission — AI Factories policy framework · 6 Catalonia Trade & Investment on €129M MareNostrum 5 expansion 
· 7 ALIA — Spain’s public multilingual LLM infrastructure · 8 Oxford Insights on ALIA as model for sovereign AI. 
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3. Training vs. inference, the economic inversion 

The distinction between training and inference is widely understood at a technical level, but 
profoundly misunderstood at an economic and operational level, and this misunderstanding is 
costing European enterprises hundreds of millions of euros in mispriced infrastructure. 

Training is episodic, capital-intensive, and project-driven. It requires the mobilization of massive 
GPU clusters (thousands of NVIDIA H100 or AMD MI300X accelerators) for discrete periods to 
calculate the weights and parameters of a foundation model. Inference, conversely, is 
continuous, operational, and demand-driven. It represents the ongoing computational cost of 
querying the trained model to generate predictions, text, or decisions in a live environment. 

In early AI-adoption phases, training dominates attention and budgets. Executives authorize the 
GPU clusters. Engineers celebrate model-accuracy milestones. Project managers track training 
convergence. But as systems move into production, inference becomes the primary cost driver, 
and it does so at a scale that most organizations have not adequately budgeted for. 

Training is a project cost. Inference is an operating cost. 

 

Over the lifecycle of a successful enterprise AI product, inference can cost 10 to 15 times more 
than the initial training9. Industry data from early 2026 indicates that inference spending has 
crossed 55% of all AI cloud-infrastructure costs, up from roughly a third in 2023, and is 
projected to reach $255 billion globally by 203010, representing one of the largest cost inflection 
points in the history of enterprise technology. The shift from CAPEX-heavy training projects to 
continuous, OPEX-driven inference operations is not a gradual trend; it is an economic inversion 
that has already occurred, and most European procurement frameworks are not yet designed to 
reflect it. 
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Figure 3. Training dominates AI infrastructure cost in Year 1 but is overtaken by inference within 18–24 months. By 

Year 5, inference represents roughly 78% of total cost, amplified further in Europe by AI Act logging and audit 
obligations. 

3.1 Implications for infrastructure design 
This inversion has several critical implications for infrastructure design and strategy: 

• Infrastructure design moves from peak performance to sustained efficiency. Data 
centers must optimize for throughput, latency, and power usage effectiveness (PUE) 
rather than just maximum floating-point operations per second (FLOPS). The GPU that 
wins a training benchmark may not be the right choice for running continuous inference 
at scale. 

• Procurement shifts from CAPEX-heavy decisions to long-term OPEX 
considerations. The focus moves toward cost per million tokens and the efficiency of 
the underlying infrastructure over a multi-year horizon. FinOps principles that have 
governed cloud-cost management are now being extended to AI workloads specifically, 
a discipline called AI FinOps11. 

• Optimization becomes mandatory rather than optional. Techniques such as model 
quantization, request batching, and hardware specialization (using specific inference 
accelerators rather than general-purpose training GPUs) become non-negotiable cost 
controls. The difference between an optimized and an unoptimized inference stack can 
be a factor of three to five in cost per query. 

 

Figure 3 — The economic inversion: training vs. inference over the lifecycle
Training is episodic CAPEX. Inference is continuous OPEX — 10×–15× larger over 5 years.
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3.2 The European regulatory amplifier 
In Europe, this economic reality is further amplified by regulation. Inference workloads routinely 
involve personal, proprietary, or sensitive data, subjecting them to strict governance 
requirements under the General Data Protection Regulation (GDPR) and the EU AI Act. The 
necessity for explainability, human-in-the-loop (HITL) oversight, and continuous audit trails 
inherently increases the volume of inference queries that any compliant European AI system 
must generate. Every user prompt may trigger secondary validation queries, automated safety-
filter passes, and the generation of compliance logs, driving inference volumes, and 
consequently OPEX, structurally higher in Europe than in less-regulated jurisdictions. 

This is not a theoretical concern. A banking system required to generate explainability artifacts 
for every credit decision, combined with HITL review workflows triggered at statistical 
thresholds, combined with the audit-trail requirements of Article 12 of the EU AI Act (which 
mandates automatic logging of every system event over the system’s lifetime) can easily double 
or triple the raw inference volume compared to an equivalent unregulated system. The 
regulatory amplifier is real, quantifiable, and systematically excluded from most European AI 
infrastructure cost models. 

The strategic implication is unambiguous. European organizations that budget for AI 
infrastructure based on training costs alone, and treat inference as a secondary operational 
consideration, are making a structural financial error that compounds over the lifetime of their AI 
products. 

Notes. 9 Grayson (2025) on 10×–15× inference vs. training lifecycle cost · 10 Stanford HAI — AI Index Report, on 
inference trajectory to $255B by 2030 · 11 FinOps.org — introduction to FinOps as applied to AI workloads (AI 
FinOps). 
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4. Sovereign cloud vs. public cloud, the jurisdictional 
fault line 

Public cloud was originally framed as a universal solution to infrastructure complexity. The 
assumption was that centralized hyperscalers could abstract away the physical hardware, 
allowing enterprises to focus purely on the application layer. In Europe, that assumption has 
been thoroughly redefined by the collision of global data architectures with regional legal 
frameworks. 

Sovereign cloud is not simply a localized version of public cloud. It represents a different set of 
constraints and guarantees, specifically prioritizing jurisdictional control, strict data residency, 
local auditability, and regulatory alignment. The distinction is not about where servers are 
located. It is about which legal system governs the data those servers hold. 

4.1 The unresolved jurisdictional conflict 
The primary catalyst for this shift is the unresolved jurisdictional conflict between European 
data-protection laws and extraterritorial surveillance mandates. Under the US CLOUD Act 
(specifically FISA Section 702), US authorities possess the legal power to compel the disclosure 
of data held by US-headquartered Electronic Communication Service Providers (including AWS, 
Microsoft, and Google) regardless of where those servers are physically located. This creates a 
direct conflict with GDPR Article 48, which restricts the transfer of personal data to third 
countries without specific legal safeguards12. The conflict is legally unresolved, and the common 
enterprise practice of simply selecting an “EU Region” within a US hyperscaler’s console does 
not eliminate CLOUD Act exposure. 

Sovereignty is not a feature. It is a constraint that reshapes architecture, 
vendor selection, and deployment models. 

4.2 The measurable market response 
European sovereign-cloud Infrastructure-as-a-Service (IaaS) spending is growing from $6.9 
billion in 2025 to $23.1 billion by 2027 (an 83% single-year increase followed by near-doubling), 
according to Gartner13. This is one of the fastest-growing segments of the entire European 
technology market, and it is driven not by preference but by legal necessity. Regulated sectors 
(banking, insurance, healthcare, and public administration) are encountering an environment 
where pure public-hyperscaler deployments are, for many high-risk use cases, politically or 
legally infeasible beyond the Proof-of-Concept stage. 

Because no single architecture can perfectly balance the advanced capabilities of the 
hyperscalers with the legal immunities of sovereign providers, hybrid architectures have become 
the dominant model in the European market. The logic is sound. Public cloud provides infinite 
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flexibility, scale, and access to the most advanced proprietary foundation models; sovereign 
environments provide absolute compliance, jurisdictional trust, and protection for highly 
sensitive workloads containing Personally Identifiable Information (PII) or critical intellectual 
property. The result is not a unified system, but a deeply layered one, where workloads are 
dynamically routed based on their specific risk classification and regulatory exposure. 

4.3 Risk-classified workload routing 
This risk-classified workload routing is the operational implementation of sovereign strategy. A 
financial institution does not abandon AWS. It deploys three layers simultaneously: public 
hyperscaler for non-sensitive innovation workloads and ecosystem-rich AI services; sovereign 
European provider for all workloads touching personal financial data; and on-premises or 
colocation infrastructure for the most sensitive trading, credit, and compliance systems. Each 
workload type travels a predetermined path determined not by cost optimization alone, but by a 
regulatory-risk matrix that the legal and CISO functions co-own. 

 
Figure 4. The jurisdictional fault line produces three deployment layers (public hyperscaler, sovereign European, and 
on-premises/colocation), each with distinct strengths and trade-offs. Routing is determined by regulatory risk, not cost 

alone. 

For vendors and architects, the implication is fundamental. The European AI-infrastructure 
market is not one market with one architecture. It is a portfolio of risk-differentiated deployment 
models, all of which must be designed and integrated simultaneously. The organization that 
understands only one layer of this architecture will consistently be outcompeted by those who 
understand all three. 

Figure 4 — Risk-classified workload routing: the jurisdictional fault line
Not one market, one architecture. A portfolio of risk-differentiated deployment models.

CLOUD ACT / FISA 702 exposure
(US extraterritorial reach)

GDPR ART. 48 / DATA ACT
(EU jurisdictional control)

PUBLIC HYPERSCALER CLOUD AWS · Azure · GCP — standard regions

Workloads Non-sensitive innovation · ecosystem-rich AI services · developer tooling · analytics on anonymized data

Strength Innovation velocity · best-in-class AI platforms · global scale

Trade-off CLOUD Act exposure · unresolved jurisdictional conflict for regulated data

SOVEREIGN EUROPEAN CLOUD OVHcloud · STACKIT · Scaleway · IONOS · AWS ESC with caveats

Workloads All workloads touching PII · financial records · health data · AI Act high-risk systems

Strength Legal immunity under EU law · GDPR-native · audit-ready

Trade-off AI/ML capability gap · smaller ecosystem · Europe = 4–5% of global AI compute

ON-PREMISES / COLOCATION Private infrastructure · enterprise data center · EuroHPC access

Workloads Most sensitive trading · credit decisioning · compliance engines · classified IP · AI training on proprietary data

Strength Full jurisdictional + physical + operational control

Trade-off Highest CAPEX · requires internal MLOps & HPC skills · power/cooling constraints

Routing rule — legal and CISO functions co-own the regulatory risk matrix
Each workload travels a predetermined path. Sovereignty is a constraint that reshapes architecture, vendor selection, and deployment — not a feature.
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