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Executive summary

Europe

holds a

stronger hand

in Al than the
investment
headlines suggest.

That advantage reflects the structure
of Europe’s economy. Precision
manufacturing, regulated financial
services, life sciences, energy
infrastructure and the public sector
all generate proprietary operational
data that outside providers cannot
easily replicate. Europe also has
mature governance requirements,
deep industrial expertise and
research institutions that helped
shape the foundations of modern Al.
Together, those assets matter most
where Al moves from experimentation
into embedded, accountable use.

The investment numbers put that
strategic position in perspective.
The US has committed $500 billion
through Stargate and attracted

Specialist Al

The US and China are setting the
pace in hyperscale spending,
where capital intensity
determines who leads. Europe’s
advantage sits elsewhere: in
production Al, where value
depends on applying the right
model to the right task, on the
right data, with the right controls.

$109.1

billion in private Al
investment in 2024 alone,
exceeding the combined
generative Al total of China,
the EU and the UK by $25.4
billion.' Europe does not need
a smaller version of the US
scale strategy. It needs an

Al strategy built around the
assets it already controls.

That strategy is becoming more
credible as the scale premise
weakens. Since 2022, the dominant
assumption has been that whoever
accumulates the most compute
captures the most enterprise value.



Executive summary

Specialist Al

The top 15 frontier models now sit These constraints point to a specialist

within three percentage points approach to Al deployment: an

of each other on benchmarks operating discipline that deliberately
that once clearly separated optimises model size, deployment
them. Leading labs have missed location, training data, inference
their own gross margin targets. pathway and governance controls
Enterprise Al bills keep rising for a specific operational task, with
even as token prices fall, because measurable targets for accuracy,
consumption expands to fill every latency, cost, energy consumption,
efficiency gain. Europe’s grid auditability and sovereignty. This
connection queues in major hubs specialist approach determines when
run seven to ten years. each model is the right instrument,

reserving frontier capability for
the roughly 10% of enterprise
workloads that genuinely require it.

The strongest enterprise systems already follow this logic. They
combine many specialised models with a smaller number of frontier
models used selectively for complex reasoning, exception handling
and strategic synthesis. The European Patent Office processes 400,000
pages a day on a one-billion-parameter specialist model.? Aleph Alpha’s
Pharia-1 serves 80,000 German civil servants on fully sovereign on-
premises infrastructure.® BMW runs domain-tuned models directly on
vehicle hardware, where cloud Large language Models (LLMs) cannot
reach.* Task-specific ai models combined with prompt optimisation

can cut energy consumption by up to 90% with no accuracy loss.® At
high utilisation, on-premises deployment can reach breakeven against
hyperscale cloud within three months.

The pattern extends beyond isolated deployments. Gartner predicts that
by 2027, organizations will use small, task-specific ai models three times
more than general-purpose large language models.® The economics
strengthen as usage grows: each bounded, high-volume workload
routed to a right-sized model reduces inference cost, latency, energy
demand and exposure to cross-border data risk at the same time.



Executive summary

62%

of European
organisations
actively seek
sovereign Al
solutions

Specialist Al

Europe’s regulatory and procurement environment reinforces this
momentum. The EU Al Act, GDPR, DORA and emerging EU cloud policy all
reward architectures that enterprises can audit, govern, localise and control.
Sixty-two percent of European organisations actively seek sovereign

Al solutions. Among banks, that figure rises to 76%. Procurement criteria
increasingly focus on whether an architecture meets a workload’s sovereignty,
resilience and auditability requirements. That shift favours Specialist Al directly
because it aligns technical fit with regulatory fit.

For companies, the strategic logic reduces to four moves: reserve frontier
models for the 10% of workloads that genuinely need them such as advanced
cybersecurity, strategic synthesis, exception handling; deploy small but
smarter models on high-volume operational tasks in manufacturing, healthcare,
financial services, and the public sector; build sovereign layers where the data
and risk profile demand it, using federated learning to reduce GDPR exposure
without sacrificing participation in global ecosystems; and invest in domain
data now because, as foundation model performance converges, proprietary
industrial data becomes the moat, and European enterprises hold datasets no

global provider can replicate.

Europe can build an Al advantage around the assets it already controls:
proprietary industrial data, regulated-sector expertise, sovereign infrastructure,
mature governance and deep operational knowledge. Companies that
establish domain-data and fine-tuning relationships now will shape the

market as Specialist Al becomes a European standard for production Al.

Research Snapshot

Our December 2025 survey of 1,928
executives across 28 countries,
coupled with our client experience,
show that undifferentiated scale is
not the only path to growth today
when Europe's alternative is proving
itself in production. The survey
captures enterprise sovereignty
priorities, adoption stage, and the
layers where sovereignty matters
most (data, operations, and

models), providing the demand-

side evidence for the Specialist Al
approach developed in this paper.
We use generative Al in our research
production process. Our research
experts review and validate the
generative Al outputs with traditional
research methods where possible,
applying Accenture’s Responsible

Al standards



Specialist Al

Europe is
spending billions
on Al, but who
controls it?

Europe is spending billions

on Al to strengthen control
over its technological future.

The EU Al Continent Action
Plan, the Al gigafactory
programme and the proposed
EU Technological Sovereignty
Package signal real strategic
ambition, with commitments
of €200 billion (~US$229
billion) for data centres, €100
billion (~US$114 billion) for
cloud and Al, and €2 billion
(~US$2.28 billion) for open
source.”®® The direction is
right, but scale alone will not
secure Europe’s Al future.



Europe is spending billions on Al, but who controls it?

61%

of business
leaders say Al
sovereignty has
become a stra-
tegic priority.

In 2024, the US attracted US$109.1
billion in private Al investment.
Europe trailed far behind. China'’s
private US$9.3 billion understates
its true effort; much of its Al
investment flows through state-
backed programs and government
guidance funds that fall outside
private-investment tallies, making
the real total difficult to quantify

In generative Al specifically, US
investment exceeded the combined
total of China, EU and UK by
US$25.4 billion.!

Specialist Al

On strategic infrastructure, the
US has announced the US$500
billion Stargate commitment,
while Europe’s response is
taking shape through the Tech
Sovereignty Package.'®

Behind the investment gap sits

a sharper question: How much
of Europe's Al future depends
on systems where infrastructure,
data and terms of access are

set elsewhere?

When we surveyed business leaders on the importance of Al sovereignty
in mid-2025, 61% said it had become a strategic priority. By early 2026,
that figure exceeded 80%. Executives increasingly understand that Al
supply chain concentration carries its own category of risk, distinct from
data governance or compliance. The recent suspension of access to
Anthropic's Fable 5 and Mythos 5 models, following a US export-control
directive on foreign-national access, made that risk concrete. A capability
available on Monday was gone on Tuesday, for reasons no European

company controlled.”

Europe should respond, but matching hyperscale at the speed
and coordination required may not offer the most realistic or highest-

return path.

The case for simply matching hyperscale is weakening, as the assumption
that compute-scale translates directly into enterprise value fractures.
Frontier model performance is converging at a shared point of diminishing
marginal returns. On benchmarks that once clearly separated the leading
models, the top 15 systems are now separated by as little as three
percentage points—more compute is producing less differentiation

at the frontier.



Europe is spending billions on Al, but who controls it? Specialist Al

The economics are under equal pressure. Enterprise Al bills are rising
even as unit prices fall, partly because demand has gone up but token
prices don't yet reflect the full cost of running these systems. Leading
companies and labs have missed their own gross margin targets, with the
cost of running models at scale coming in significantly higher than they
had planned. This is a familiar move in technology markets: Price low to
win customers first and fix the economics later. The worry for enterprise
buyers is what their contracts will look like when pricing normalizes to
cover cost and recover margins. Europe's energy grids cannot support this
race regardless.”?

A complimentary architecture is emerging. Specialist Al — sovereign,
smarter and specialist by design — is an architecture in which model size,
deployment location, training or fine-tuning data, inference pathway and
governance controls are deliberately optimised for a specific operational
task, with measurable targets for task accuracy, latency, cost, energy
consumption, auditability and sovereignty.

Specialist Al does not displace frontier models. It determines when each is
the right instrument. The strongest Al systems combine many specialised
models with a smaller number of frontier models, used selectively.

Specialist Al is typically built
on open-weight foundations
that can be fine-tuned on

sovereign data and audited at

the model level, making open (~US$2.28 b|II|on)
source a practical enabler of fu nding envelope.9
EU’s technological sovereignty

agenda. This is supported by

open-source-first procurement

preferences and a dedicated




Europe is spending billions on Al, but who controls it? Specialist Al

Specialist Al is also the architecture most naturally compatible with
Europe's regulatory direction. Emerging EU policy direction would
regulate Al at the service layer, not the model itself wherein sovereignty
is determined by infrastructure, control and data governance, not model
architecture.” High-sovereignty deployment requirements such as data
localisation, auditability, EU-only infrastructure and limited third-country
access structurally favour the deployment characteristics of Specialist Al.
Smaller models are easier to localise, audit, fine-tune on sovereign data
and deploy within constrained environments. Specialist Al is not mandated
by any single framework.

The case for Specialist Al is not purely technical or economic. It is
increasingly structural, shaped by the regulatory and procurement
environment in which European enterprises operate. For high-frequency,
well-bounded enterprise tasks, fine-tuned smaller models are smarter and
can match or outperform larger, general-purpose models when evaluated
on task-specific accuracy, latency, cost, auditability, energy consumption
and deployment control.

Analyst forecasts already point to task-specific
models becoming the dominant enterprise Al
deployment model within two years.®

Europe does not need to out-invest the US or China. It needs to build
better models for specific jobs, sovereign by design, energy-efficient by
necessity, rooted in the industrial expertise no other region can replicate.

10



Europe is spending billions on Al, but who controls it?

The advantage is what a small model
is trained on and where it runs:
proprietary industrial and regulated-
sector data held in Europe, deep
domain expertise and deployment
inside European jurisdiction.

A German government agency is
running a sovereign Al assistant for

Specialist Al

80K

civil servants, hosted
entirely within German
infrastructure and
processed in compliance
with GDPR.?

The European Patent Office processes 400,000 pages a day on a 1-billion
parameter specialist model.> BMW embeds domain-tuned models directly
in vehicle hardware, where cloud LLMs simply cannot reach.*

Together, these deployments show a repeatable pattern that the US or
China cannot replicate simply by shrinking their own models.

N



2%

of global watch
volumes yet
remains the
world’s largest
exporter of
watches

by value

Specialist Al

Depth beats scale:
Where Europe
leads in Al

In 1973, Japanese and American the Controle Officiel Suisse
competitors were flooding global des Chronomeétres (COSC),
markets with mass-produced an independent organisation
watches. Switzerland faced a choice:  dedicated to certifying

match their volume or redefine chronometer precision,

the game. It chose precision. The doubling down on accuracy and
Swiss watch industry established craftsmanship rather than scale.

Over time, “Swiss Made” became a globally recognised mark of precision
and quality.” Today, Switzerland produces only around 2% of global watch
volumes yet remains the world’s largest exporter of watches by value,
generating CHF 25.6 billion (~US$31.7 billion) in exports in 2025."®

Europe’s position in Al follows the same logic. Many of the foundational
ideas that underpin today’s frontier models—including advances in
transformers, attention mechanisms and modern deep learning—draw
heavily on European research talent and institutions. DeepMind operates
out of London, Mistral out of Paris and Interuniversity Microelectronics
Centre (IMEC) out of Leuven. They represent world-class Al

research capacity.

Europe's industrial base further strengthens that position. Precision
manufacturing, regulated financial services, life sciences and energy
infrastructure are the most data-rich, domain-intensive sectors in the
global economy. Enterprises with long-standing operations and extensive
historical data hold a significant advantage in training and deploying Al
systems, and Europe’s industrial base is rich in both.

12



Depth beats scale: Where Europe leads in Al Specialist Al

Europe's industrial base further strengthens that position. Precision
manufacturing, regulated financial services, life sciences and energy
infrastructure are the most data-rich, domain-intensive sectors in the
global economy. Enterprises with long-standing operations and extensive
historical data hold a significant advantage in training and deploying Al
systems, and Europe’s industrial base is rich in both.

Europe has also advanced the policy agenda. The Al Continent Action
Plan, national compute investments from member states such as France,
Germany and the Nordics and an Al Act with influence beyond EU

borders all signal strategic intent, even as the policy conversation shifts
toward regulatory simplification and competitiveness. Europe’s relative
weakness remains hyperscale Al. Its advantage lies where technical depth,
responsible Al and sector expertise converge such as industrial Al and
regulated-market applications.'®

The US and China still lead in scaling and industrialising foundation
models. China has also built a regulatory mechanism less often noted:
a mandatory generative Al registry, widely considered the world's only
public registry of its kind."” It reached

302 346 250-300

approved services filed services new registrations
by end of 2024 by April 2025 per month.'8°

That creates a different kind of competitive advantage, and Europe
has no direct equivalent yet.

13



Specialist Al

Four forces
breaking the
scale premise

Since 2022, the dominant Al
narrative has run on a single
assumption: bigger models, more
Graphics Processing Units (GPUs),
more data, more value. Whoever
accumulates the most compute
captures the most enterprise value.
That premise is fracturing, and

four forces are driving the break.

Four forces are weakening the scale
premise. First, returns to scale are
diminishing as benchmark gains
saturate, costs rise, and deployment
realities become harder to ignore.

14



Four forces breaking the scale premise Specialist Al

Second, the overthinking tax is growing: larger models often generate more
noise than signal on bounded enterprise tasks. Third, the tokenomics crisis
is intensifying as token bills outpace productivity gains. Fourth, energy has
become a hard constraint, making large-scale compute structurally difficult
across much of Europe (Figure 1).

Increasingly, value depends not simply on generic capability, but on how
effectively Al is integrated into workflows, grounded in domain data and
evaluated against specific operational tasks.

Beyond these four forces lies a separate strategic risk: access. Export
controls, national-security rules and provider decisions can change the
terms on which frontier models are available across jurisdictions. Meaningful
provider choice and credible domestic alternatives for critical workloads
reduce concentration risk and position Europe as a confident partner rather
than a dependent customer.

Figure 1: Four forces breaking the Al scale premise

O1 Diminishing returns to scale 02 The overthinking tax

Returns from undifferentiated On routine tasks, large models
scaling are diminishing on mature generate far more output than
benchmarks. Each new generation the task requires, consuming
gains less than the last. The resources without improving the
benchmark gap between them is answer. More tokens do not mean
narrowing toward noise. a better result.

03 Tokenomics crisis 04 Energy as hard constraint

Token prices have fallen sharply. European data centres are

Enterprise Al bills have risen consuming electricity at a rate the

regardless. Consumption growth continent’s grids were not designed

swallows every efficiency gain. to sustain. Grid connection queues

CFOs have stopped treating Al in major hubs now run to years. The

spend as an IT line item. physical infrastructure is signalling
its limits.

15



Four forces breaking the scale premise Specialist Al

01 Diminishing returns to scale

Empirical analysis of hundreds of Al models?° suggests that return

from additional scale become less predictable as benchmarks mature
and gains narrow. Leading researchers have increasingly questioned
whether parameter scaling alone can deliver the same magnitude and
predictability of gains as before, particularly as high-quality training data
becomes more constrained (Epoch Al).?" At NeurlPS 2024, OpenAl co-
founder llya Sutskever declared that pre-training scaling is "essentially
tapped out,"?? with the internet's finite data supply setting a hard ceiling
on the traditional approach. For enterprises, model gains matter only
when they translate into useful task performance in real workflows, with
domain data and operating requirements as the test.

02 The overthinking tax

Research published in 2025 formally characterised what practitioners had
been noticing for months: Large reasoning models generate unnecessarily
long outputs on simple tasks without improving the answer.?® Researchers
call this phenomenon overthinking. Consuming more tokens does not
necessarily produce a better result. Sometimes it means the opposite.

16



Specialist Al

03 Tokenomics crisis

Enterprise CFOs have given the cost crisis its own name: tokenomics.
Token prices have fallen sharply, but bills have not, because consumption
rises to fill every efficiency gain and makes the value of any individual
token hard to forecast.?* The arithmetic is unforgiving: a 20% fall in per-
token price is exactly cancelled by a 25% rise in consumption. Beyond
that, the bill grows even as every token gets cheaper.?®

Many organisations are building general-purpose
Al architectures for specialised tasks. That
mismatch is structural, and expensive.

In enterprise settings, output matters only when it improves performance
on a defined task inside a real workflow.

17



Four forces breaking the scale premise Specialist Al

04 Energy as hard constraint

Two forces make compute a resource to spend carefully, and only
one of them is about location. The first is global and unavoidable:
Electricity supply is not keeping pace with Al demand, and power
prices are rising across every major market, so inefficient compute
costs more everywhere. A data centre cannot escape this simply
by relocating. Global data centre electricity consumption grew 17%
in 2025, more than five times the global electricity demand growth
rate of 3%.26 The International Energy Agency projects data centre
demand reaching approximately 950 Terawatt-hours by 2030, nearly
3% of all global electricity.?” The second force is regional: In Europe
specifically, grid capacity and connection timelines add a further,
harder ceiling.

o of Ireland’s electricity consumed
o by data centres in 202428

grid connection queue for new data

7—1 oy rs centres in European/FLAP-D hubs
(Frankfurt, London, Amsterdam,
Paris and Dublin?°)

Locational strategy can ease the regional constraint, but it cannot
answer the global one: wherever the compute runs, spending it on
oversized models for bounded tasks is a waste that rising energy
prices make increasingly expensive.

> 18



Four forces breaking the scale premise Specialist Al

Training frontier Al models can consume substantial electricity,
but exact figures are rarely disclosed. One independent analysis
estimates GPT-4's training energy at 51,773-62,319 Megawatt-
hour.2° OpenAl announced Stargate UK in September 2025 with
NVIDIA and Nscale but reports in April 2026 said the project had
been paused, citing energy costs and regulatory uncertainty.3" 32

The EU’s InvestAl initiative
aims to mobilise

(~US$229 billion), including a
€20 billion (~US$22.9 billion)
fund for Al gigafactories.

These facilities are themselves major electricity consumers,

so the programme's success depends as much on grid capacity
as on funding; public descriptions indicate a financing model with
substantial private co-investment.33

If scale is not the whole story, the question becomes what is.

A fair challenge to any small/smart-model argument is whether it
confers a durable edge at all. The largest providers already build
excellent compact models, and query costs have fallen more than
a hundredfold in two years. If Specialist Al were only about size,

it would be a commodity.

19



Four forces breaking the scale premise Specialist Al

But size is not the moat. What distinguishes deployment is where
and how a model runs. The advantage comes from jurisdiction,
proprietary domain data and procurement fit, including model-level
auditability and fit with emerging EU procurement expectations that
reward European supply-chain contribution. Those factors do not
depend on a bigger model; they depend on where the model runs,
what data it uses and how it fits the buying criteria.

The opportunity is real, time-bound and collaborative.

Major international providers, including US firms, are building EU-
controlled offerings that can serve much of the market at lower and
mid sovereignty tiers under emerging EU sovereignty rules. The high-
sovereignty core is where domain-tuned European deployments fit
most naturally.

The advantage lies in establishing those domain-
data and fine-tuning relationships now, building
on the global ecosystem rather than apart from it.

20



Agentic Al
nheeds the right
models, not
bigger ones

Specialist Al

Agentic systems turn complex
workflows into sequences of
small, repeatable tasks. Most of
those tasks reward precision,
auditability, latency and cost
control more than frontier-scale
capability. As workflows break into
discrete steps, Specialist Al can
take on more of the work.

Recent research by Belcak and colleagues at NVIDIA Research supports
this view.3* Specialist Al fits classification, extraction, compliance checks
and domain summarisation, where accuracy and auditability matter
most. Frontier models remain valuable for exception handling and
strategic synthesis, where broad context and open-ended reasoning
justify the cost. The strongest systems use many specialised models

and reserve frontier models for the moments that need them.

Crystalline: How agentic architecture can turn model capability into

domain performance

Crystalline, built by Accenture
ltaly’s cybersecurity team, shows
how that architecture can turn
model capability into domain
performance. On CyberGym,
the UC Berkeley benchmark of
1,507 real-world vulnerabilities,
Crystalline scored 89.6%,
compared with 66.6% for the
same frontier model without it.
The 23-point gain came without

a bigger model or fine-tuning.
Crystalline improves performance
by reusing principles and patterns
from past tasks, so knowledge
compounds instead of starting cold
each time. That is the fuller claim of
Specialist Al: domain specialisation,
workflow memory, and selective
use of frontier capability can matter
more than model size alone.

21
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Cybersecurity also clarifies the the same pattern to finance
boundary. It remains a brute-force through Accenture Financial
domain where frontier power still Advanced Solutions & Technology
matters, but Crystalline narrows (AFAST), an early template for

that requirement through design. domain-specific agentic systems in
Accenture Italy is now extending regulated industries.

Specialist Al on the Factory Floor

Aerospace and industrial engineers spend more time searching and
documenting than engineering. Legacy systems, technical drawings, and
regulatory records fragment the work — and every hour lost to retrieval is
an hour not spent on design, validation, or innovation.

Accenture's Engineering Orchestrator addresses this by coordinating
specialized Al agents across requirements, design, simulation, and
technical documentation within a single, traceable execution layer. It's
deployed on air-gapped, on-premises hardware that keeps sensitive
engineering data under full organizational control. Each agent handles a
narrow domain such as requirements extraction, systems modelling, design
validation, FMEA, drawing interpretation, and PLM integration.

The architecture is toolchain agnostic, integrating with existing engineering
tools such as DOORS, CATIA, and Teamcenter rather than replacing them.
Smaller, fine-tuned models handle these bounded tasks and outperform
larger general-purpose models. Frontier capability enters only where
genuine complexity demands it: cross-domain synthesis and

exception handling.

For aerospace and defense firms, proprietary engineering data is a
strategic asset. Routing it through external cloud infrastructure is not a
compliance question—it is a competitive risk. The Engineering Orchestrator
eliminates that risk by design. The result: engineers spend less time
retrieving and more time engineering, on a system that is faster, cheaper

to run, and sovereign by architecture.

22



The efficiency

dividend:

What smart
models actually
deliver

Start with energy. Research shows
the energy gap between an SLM on
edge hardware and a frontier LLM on
a GPU cluster typically spans one to
two orders of magnitude per token,
although the exact figure depends
on deployment architecture, not
model size alone.®36 For bounded,
well-defined enterprise tasks, a well-
trained SLM is not a compromise,
it's often the more rational choice.?’

90%

energy reduction using
task-specific models and
prompt optimization, no
accuracy loss

Specialist Al

The efficiency case for Small
Language Models (SLMs), the
technical core that makes
Specialist Al smart, is a
performance argument
backed by numbers.

The performance picture reinforces
this. Capable reasoning models

now available can run on a high-

end laptop and outperform models
from two years ago that required

a data centre, though the absolute
cutting edge still demands one.
Recent academic work suggests that
returns to scale can decelerate, and
that well-tuned smaller models can
match or outperform larger general-
purpose systems on specific tasks.3®
In enterprise settings, smaller models
can be a form of precision.

The cost case follows directly. Fine-
tuned specialised models can deliver
domain-task inference at a fraction
of frontier-model cost, sometimes
matching or exceeding larger models
on task-specific accuracy.

23



The efficiency dividend: What smart models actually deliver

A smaller model run on edge
hardware typically consumes one to
two orders of magnitude less energy
per token than a frontier model on a
GPU cluster. Independent modelling
puts the breakeven for on-premises
deployment against hyperscale cloud
at within three months for high-
volume workloads. Organisations
switching narrow, high-volume
workloads to smaller fine-tuned or

Specialist Al

distilled models report substantial
cost and latency gains.®®

Falling frontier prices do not erase
this advantage. A right-sized
model reduces consumption at the
source, improving the economics
of each task rather than relying on
unit-price declines that usage can
quickly outpace.

The Specialist Al architecture that Europe is particularly well-placed to
lead reframes smartness as a strength where the workload justifies it:
Targeted, energy-efficient models are often the right choice for most
industrial workloads, a practical alternative to the race toward ever-larger
parameters. It combines technical optimisation, including quantization,
model distillation, mixture of experts, local deployment and a focus on
reducing inference consumption as well as training demand. This aligns
closely with the operating realities European enterprises face, including
budget constraints, existing infrastructure limitations, available internal
capabilities, GDPR and Al Act compliance requirements, and growing

demands for data sovereignty.

Mistral Al has quantified what this looks like in practice. For a 400-token
response in Le Chat, excluding users’ terminals, it estimates marginal
inference impacts of 45 millilitres of water consumption, 1.14 grams
Carbon Dioxide Equivalent (CO,e), and 0.16 milligrams antimony-equivalent
resource depletion. Mistral describes this as the first comprehensive
lifecycle assessment of an Al model, peer-reviewed, and compliant with

ISO 14040/44.4°

By 2027, Gartner forecasts that organizations will
use small, task-specific Al models at least three
times more often than general-purpose LLMs.®

24



Europe’s
economy

is built for
precisely this

A black box delivers automation, but
it conceals where each action occurs.
A workflow broken into agents
responsible for discrete steps makes
every action explicit, so operators can
log, measure, govern and audit each
one. Transparency and accountability
become achievable by design, not
aspirations bolted on afterward. Each
model sits where its data and risk
profile require: edge, on-premises,
sovereign cloud, or air-gapped.
Sovereignty becomes a property

of the operating model, shaped by
workload-level risk assessments and
procurement requirements.

European SMEs represent around 99%
of all businesses in the EU,* but they
lag large firms in Al adoption, blocked
by cost, talent and data-sensitivity.
Specialist Al removes all three barriers

Specialist Al

Specialist Al maps naturally onto
the structure of the European
economy. The fit is structural,

not aspirational. This does not
eliminate the importance of
frontier models; it changes where
and how enterprises derive the
greatest operational value from
them, decomposing industrial
workflows into governable task
units and providing more control.

directly as it is cheaper to run,
deployable on existing infrastructure
and able to keep sensitive data in-
house. The continent’s industrial
base—Mittelstand manufacturing,
specialised life sciences, regulated
financial services, public sector
institutions—does not need a model
that can discuss philosophy. It needs
a model that can process a German-
language patent filing in under a
second, flag a GDPR-relevant data
field without routing it to an American
cloud, or process

400K

pages daily with over
99% accuracy.? Those are
not edge cases, but the
workload.

25



Europe’s economy is built for precisely this Specialist Al

The demand signal confirms this: 62% of European organisations
actively seek sovereign Al solutions. Among European banks, that
figure rises to 76%. Gartner surveys reveal that geopolitics will drive
61% of ClOs and IT leaders in Western Europe to increase reliance on
local cloud providers. Fifty-three percent of Western European ClOs
and IT leaders said geopolitics will restrict their organizations’ future
use of global cloud providers.*? This is not a compliance posture.

It is a procurement strategy.

o of European
~ 6 0 - 8 o /o organisations seeking

sovereign Al solutions

o of European banks
76 /o specifically seeking

sovereign Al

Procurement makes this architectural shift operational. Emerging EU
expectations increasingly reward European supply-chain contribution,
model-level auditability, open-source options, sovereignty and
control. That favors systems that minimize data transfer, limit
extraterritorial exposure and offer verifiable governance. Specialist Al
fits these criteria directly. Smaller, task-specific models on sovereign
or hybrid infrastructure are easier to audit, cheaper to run and better
aligned with procurement expectations in regulated sectors such as
energy, banking, healthcare, transport and telecoms.

26



Europe’s economy is built for precisely this Specialist Al

Specialist Al also reduces strategic risk. Emerging European
sovereignty frameworks assess providers across four dimensions:
control and ownership, exposure to foreign laws with extraterritorial
effect, service continuity (‘kill-switch') risk and operational
autonomy from foreign-controlled subcontractors and support
chains. Smaller and smarter models deployed on sovereign or on-
premises infrastructure reduce reliance on third-country-controlled
subcontractors, telemetry and support chains. They do not eliminate
risk, but they reduce exposure across each dimension. This creates
a tiered market rather than a binary choice. Under the emerging EU
approach, trusted non-EU providers are expected to remain eligible
for most workloads, while only the most sensitive, sovereignty-critical
workloads move toward a no-third-country-control standard.

The strategic goal is fit-for-risk placement, not a foreign-free
technology stack.

The economic case reinforces this structural advantage. For high-
volume workloads, the economics increasingly favour on-premises
deployment. Independent academic modelling puts breakeven
against hyperscale cloud at within three months at high utilisation,
with a token-cost advantage that compounds with scale.

Sovereignty and cost efficiency, on this
architecture, point in the same direction.

27



Specialist Al

Building the
ecosystem, fast

Europe’s sovereign Al
ecosystem accelerated
sharply through 2025 and
into 2026.

This is no longer only a story of
pilots. It is increasingly visible
in live deployments, substantial
capital commitments and
strategic partnerships.

The ecosystem is best read in
three layers: the task-specific
and edge deployments that

are Specialist Al in action, the
open-weight and efficiency
foundations they build on and
the sovereign infrastructure that
hosts them.
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Building the ecosystem, fast

Task-specific and edge deployments
are already moving into production.
Aleph Alpha’s Pharia-1-LLM-7B
serves 80,000 German civil servants
on fully sovereign, on-premises
infrastructure compliant with GDPR
and EU Al Act requirements.® The
European Patent Office and Mistral

Al use a one-billion-parameter OCR
model, fine-tuned on 50,000 patents,
to process 400,000 pages per day at
an error rate below 1%, cutting lead
times from five days to minutes.? BMW
Group, in a proof of concept with

Specialist Al

Google Cloud, is developing domain-
specific SLMs that run directly on
vehicle hardware.* The important
distinction is deployment: Inference
runs at the edge, with data remaining
on-device, avoiding the latency and
connectivity constraints of cloud-
based LLMs in vehicles.

Open-weight and efficiency
foundations are also strengthening.
Mistral’s compact edge models

show how smart architectures can
outperform much larger predecessors
on constrained hardware.

In early 2026, the
company raised

€830M

or about US$950 million, in
institutional debt without US
venture capital, making it the
first European Al company to
finance infrastructure at that
level independently.

Its April 2026 white paper also called for European preference in public
Al procurement, linking open-weight capability to sovereignty and

market access.*®

Cohere fits this layer through its deployment model and efficiency logic. It
deploys on customers’ sovereign infrastructure rather than serving them from
global servers, and its large partnership in Germany reinforces the European
relevance of that approach. Cohere also describes a capital-efficient model
that scales compute in proportion to client demand rather than ahead of it.**
Its Aya Vision 32B outperforms models up to 2.8 times its size on multilingual
vision-language benchmarks, and its Al Energy Score initiative with Hugging
Face, Salesforce, and Carnegie Mellon University aims to standardise

inference-efficiency measurement.*546
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Building the ecosystem, fast Specialist Al

Sovereign infrastructure and delivery are also moving from concept
to capability. SAP’s EU Al Cloud, launched on 27 November 2025,
gives customers a choice of SAP data centres, trusted European
infrastructure, or fully managed on-site deployment, all with full EU
data residency.*” Deutsche Telekom’s T Cloud Public, significantly
expanded in February 2026, has committed to full core feature

parity with US providers by the end of 2026 while guaranteeing EU-
compliant data processing protected against third-country access.*®
The Accenture and Mistral Al partnership, announced in February
2026, adds an enterprise delivery layer, combining open-weight
models with sovereign deployment options, architecture expertise
and compliance support.*®

Open-weight foundations are becoming a structural feature of
Europe’s Al ecosystem. They can be fine-tuned on sovereign data,
deployed across sovereign nodes without licensing friction and
audited at the model level. EU policy strengthens that advantage
through open-source procurement preferences, co-equal investment
in open-source cloud and frontier Al and EuroCloud®°'s interoperable
architecture. Together, these moves create policy-backed market
access for open-weight systems and give European Al providers a
competitive advantage grounded in both technology and regulation.

The CEOs of Airbus, ASML, Ericsson, Mistral Al, Nokia, SAP, and
Siemens published a joint May 2026 op-ed warning that Europe is
"losing global competitiveness every day" and demanding regulatory
simplification and coordinated industrial policy.?' They stressed that
"long-term sovereignty requires us to fiercely support and scale
homegrown European innovation, alongside fostering the skills and
mobility of our workforce." In direct response to that call, a sovereign-
by-design, precision-over-scale model is emerging as the clear
direction of travel for European industry.
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Specialist Al

Six Sectors
Where Specialist
Al Wins

Our analysis points to six
sectors where the structural
conditions for Specialist Al
are strongest.

In these sectors, narrow
task definition, regulatory
pressure and deep European
data advantages combine to
make domain-specific small
models more effective,

not merely cheaper, than
frontier alternatives.

Industrial manufacturing leads
because Mittelstand firms run
high-volume, repetitive shop-
floor tasks where local inference
can reduce latency, improve
resilience and keep sensitive
production data inside

the factory.
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Six sectors where Specialist Al wins and a framework for others Specialist Al

Automotive is a priority case because domain-tuned models
running directly on vehicle hardware, as in the BMW example
above, can handle latency- and safety-critical tasks that cloud LLMs
cannot reach. Regulated financial services follow a similar logic.
GDPR, the Al Act, DORA and audit requirements do not universally
mandate sovereign architectures, but they strongly favour auditable,
controllable, resilient systems.

In healthcare and life sciences, strict protections
for health data often constrain centralised
inference, making controlled data movement,
precision and auditability hard requirements.
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Six sectors where Specialist Al wins and a framework for others

Specialist Al

The public sector faces a parallel constraint as digital sovereignty
becomes a procurement priority and institutions seek reduced
dependency, resilience and control over strategic data. Legal and
compliance services are a natural fit because the work is document-
intensive, jurisdiction-specific, multilingual and audit-sensitive.
Energy and utilities are a frontier case. As grids digitalise and
distributed assets expand, reliable local inference becomes
increasingly important for remote, constrained, latency-sensitive

or safety-critical infrastructure.

Where specialist Al has the strongest potential

Industrial
manufacturing

p XK

services

=]
=
=

Healthcare and
life sciences

Public sector
and defence

Legal and
compliance

Energy and
utilities

g & &

Regulated financial

Why specialist Al fits

Narrow, high-volume tasks.
Latency-critical. Data stays
on-premises. Automotive
edge/in-vehicle inference

GDPR, DORA and Al Act
compliance by design.
Auditability required.

Sensitive patient data. Domain
specificity essential.

Sovereignty scales with
sensitivity; maximal for
defence.

Document-intensive,
language-specific,
jurisdiction-bound.

Edge deployment on

constrained grid infrastructure.

European strength

Mittelstand ecosystem, world-leading
automotive base, deep OT/IT integration

Strong regulatory frameworks,
risk culture

World-class research institutions,
clinical data

National data infrastructure,
EU procurement shift

Civil law tradition, multilingual
complexity

Renewables transition, grid
modernisation
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Six sectors where Specialist Al wins and a framework for others Specialist Al

The fourth lens: which sovereign architecture is right?

In our previous Sovereign Al research, we found that roughly one
third of Al workloads require sovereign treatment, with three lenses
framework calibrating that decision: industry risk, national context
and use-case criticality.

This paper adds a fourth lens: Which architecture is right?

Three signals determine the architecture choice: usage volume,
inference economics and task reducibility. Specialist Al fits workloads
that run often, cost meaningfully at inference and break into narrow,
repeatable steps. Smaller, fine-tuned models can often serve those
workloads more efficiently within the required sovereign controls.

Frontier models should be reserved for irreducible tasks: work

that depends on non-obvious judgment, long chains of reasoning,
synthesis across extensive context or novel combinations of multiple
domains. These workloads may occur less frequently, but they require
capabilities that smaller models cannot reliably reproduce.

Both architectures can be sovereign.
The fourth lens determines which sovereign
architecture best fits the workload.
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Six sectors where Specialist Al wins and a framework for others Specialist Al

The diagram below maps the full decision logic:

Lenses 1-3 Identify and calibrate Which workloads? How much sovereignty?

1 Industry risk Baseline sensitivity from the sector

Defence - health - energy Retail —> lower stakes

Each sector sets a baseline — not a ceiling

2 National context What treatment is required here?

Germany France UK post-Brexit

Shapes cost, architecture, data rules

3 Use-case criticality How high-stakes are the decisions made?

Credit model -> high Marketing copy -> low

Most decisive — even within one organisation

% of workloads needing sovereign treatment Treatment Intensity
0% 33% 67% 100% Minimal Full sovereign stack

Sovereign third identified
Level of control calibrated

J

Lense 4 Resolve the architecture  Specialist model or frontier model?

4 Specialist fit Within the sovereign third — which architecture?

Usage volume Task reducibility Inference economics
How often is this model called, Is the task narrow, bounded, Do cloud inference costs
at what scale? fine-tunable? compound at scale?
High on all three —-> Specialist Al | Low / mixed -> frontier model | Both remain sovereign by design

\
N2 N

Specialist Al Frontier model
High vol - narrow - efficient Low vol - open - complex
EPO: 400k pages/day Strategy synthesis
BMW: On-device voice Cross-domain R&D
Bank: Contract review Open-ended ideation
Gov: 80k users on-prem Legal horizon scanning
Factory: Predictive maintenance Incident response
Hospital: Patient triage

Both outputs are sovereign
Lens 4 decides which architecture to deploy.
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What

Specialist Al

The policy architecture for
Specialist Al is still forming, and
governments can shape it now

g Ove r n m e n t S through three moves: adding

an efficiency track to Al Factory

Ca n d O funding, using procurement to
reward sovereign and auditable

01

architectures, and creating a
cost and energy transparency
standard. These are starting
points for discussion,

not prescriptions.

Build an efficiency track into Al factories

The EU's Al gigafactory programme,?? part of the package's roughly €100
billion cloud and Al envelope and expected to include up to five facilities,
is strategically important but oriented toward frontier scale. A parallel
track within Horizon Europe and the EIC could focus on energy-efficient
edge Al and domain fine-tuning, redirecting capital toward Europe's
natural advantage. That direction is already visible in the Strategic
Roadmap for Digitalisation and Al in the Energy Sector, part of the June
2026 Tech Sovereignty Package. Its 'Al for Energy' pillar backs energy-
specific Al foundation models built on dedicated data spaces with Horizon
Europe funding, while its data-centre rating scheme rewards energy
efficiency, clean-energy use and waste-heat reuse rather than raw scale.
Emerging EU cloud and Al policy, including the proposed Cloud and Al
Development Act,® is turning sovereignty from an idea into a practical
deployment question. Policy is moving toward a risk-tiered model in
which workload sensitivity determines the required level of control and
infrastructure, from standard cloud to fully sovereign EU environments.
That direction aligns with Specialist Al because high-sensitivity use cases
favour smarter, task-specific models on sovereign or hybrid infrastructure
over general-purpose, frontier-scale systems. The final scope and
obligations of any legislation remain unsettled, so the relevant signal is
policy direction rather than any specific article or tier.
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What governments can do

Specialist Al

02 Where Specialist Al fits: A sovereignty-driven
workload framework

Sovereignty
Level*

Level 1*
(Baseline)

Level 2*
(Enhanced)

3

Level 3 *
(High Sovereignt

Level 4*
(Maximum
Sovereignty)

The tiering below maps most directly onto public-sector and regulated
procurement, where higher sovereignty requirements are most likely to
become explicit expectations over time. Private enterprises can apply the
same logic voluntarily, and many are expected to adopt it as a de-facto
standard. In practice, lower-sensitivity tiers are typically self-assessed,
while higher-sensitivity tiers call for independent audit. Where the sector
table earlier asked which industries fit Specialist Al, this table applies a
sovereignty lens: how the sensitivity tier of a workload, not the sector it sits

in, drives the level of control and the architecture choice.

Workload
Type

Low sensitivity
General workloads

Moderated sensitivity
Regulated workflows

High sensitivity
Sector-critical
Workloads

y)

Critical national/public
sector workloads

Typical Use
Cases

Customer service copilots
Content generation
General enterprise
assistants

Financial reporting
Legal summarisation
Enterprise knowledge
copilots

Banking risk models
Healthcare diagnostics
Critical infrastructure Al

Defence
Law enforcement
Classified public-
sector Al

Architecture
Implication

Hyperscale cloud
frontier models
Global infrastructure

Hybrid: cloud and
regional control
Stronger data
governance

Sovereign or partner-
controlled infrastructure
Strong localisation

Fully sovereign,
EU-controlled,
on-prem, edge,
air-gapped

Role of
Specialist Al

Limited role:
dominated by
frontier models

Selective use:
Smaller fine-tuned
models improve cost,
latency and control

Strong fit:
Domain-specific models
with higher auditability,
efficiency, and control

Dominant architecture:
Specialist Al often
required to meet
sovereignty,
auditability,

latency constraints

*Based on proposed CADA regulation, which has not been adopted and is included for illustrative purposes only.

The implication is a structured mix of frontier and smaller but smart models.
As sovereignty requirements rise, architectures naturally shift toward
Specialist Al, with task-fit deployment closer to data and stronger control

and accountability.
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What governments can do Specialist Al

03

04

Procure for workload risk, not model prestige

Procurement can set the architecture. Public-sector and regulated-
industry buyers are shifting from asking, "Which model is best?" to
asking, "What level of sovereignty does this workload require, and
can Specialist Al meet it?" This reframing puts workload sensitivity,
auditability, data control and resilience alongside price as procurement
criteria. It also favours providers that can demonstrate European
technological contribution and open-source options. Some member
states are already moving this direction. France's February 2026 State
Digital Purchasing Doctrine,>* for example, includes exposure to
extraterritorial laws as one factor in digital purchasing decisions.

This emerging model centres on verifiable control and risk-aligned
architecture within an open framework. Enterprises building sovereign
SLM deployments today will be better positioned as this shift develops,
with the Al Act increasingly functioning as a competitive feature rather
than only a constraint.

Create a cost and energy transparency standard

The EU Al Act’s data governance, transparency and human oversight
requirements are easier to satisfy with sovereign, domain-specific

edge models than with large centralised systems. Governments can
strengthen that advantage by creating a cost and energy transparency
standard. Today, no standardised disclosure captures the full cost of

Al deployment across energy use, compliance overhead and inference
cost. A voluntary standard, similar to appliance energy labels, would help
enterprises and public authorities compare deployment models on equal
terms. It could build on the data centre rating scheme proposed under
the Sovereignty Package’s Energy Sector Roadmap, which covers energy
and water efficiency, clean energy use, waste-heat reuse and flexibility. It
could also draw on the Commission’s recent consultation on measuring Al
energy use and emissions, which closed in May 2026.%°
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Specialist Al

Four moves
European
enterprises
should make
now

European enterprises can act
now, even as policy continues to
evolve. The priority is to allocate
Al deliberately: reserve frontier
capability for the work that truly
requires it, move high-volume
operational tasks to smarter
models, build sovereign layers
around the data and applications
that matter most and turn domain
data into a durable advantage.
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Four moves European enterprises should make now Specialist Al

Enterprises should reserve These tasks may

frontier models for genuinely represent only

complex, high-stakes or open- (o)

ended tasks such as advanced 1 O /o

cybersecurity, frontier research,

strategic synthesis, cross- of most enterprise Al

domain discovery, exception workloads. The rest

handling and incident response. often gets over-served at
unnecessary cost.

They should deploy SLMs on operational tasks where narrow scope,
high volume, latency sensitivity and data sensitivity define the work
Manufacturing, healthcare, financial services, legal and public-sector
environments all have those characteristics. In these settings, smaller
models can improve performance and economics by reducing
unnecessary inference at the source.

Enterprises should also build sovereign layers where the data, model
components or regulated applications demand them. Data, sensitive
model layers and regulated application environments should run on
sovereign or hybrid sovereign infrastructure. Federated learning,
which shares model updates rather than underlying data, can reduce
Article 9 GDPR risk by design, according to the European Data
Protection Supervisor, while still allowing enterprises to participate
in global ecosystems.5®
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Four moves European enterprises should make now Specialist Al

The next priority is domain data. As foundation model performance
converges, proprietary industrial data becomes the differentiating
asset. European enterprises hold domain-specific datasets that global
training corpora do not fully capture.®”°® That advantage will compound
only if companies curate, govern and use those datasets to fine-tune
models for specific workflows.

Finally, enterprises should instrument their Al before a formal standard
arrives. COSC gave watchmakers a shared language for precision before
standards became part of the industry’s value proposition. European
enterprises face the same moment in Al. The four-lens framework above
offers a starting point: map workloads against industry risk, national
context and use-case criticality to identify the sovereign third, then
apply the precision-fit lens to determine where a smart model is the right
instrument. For each workload, track domain task accuracy at a defined
parameter ceiling, energy per inference at deployment scale and verified
data sovereignty of the deployment architecture. Review these metrics
quarterly. Enterprises that build this discipline now will help shape the
criteria for a future European Specialist Al standard.

The next enterprise Al winners will pair strong
models with workflow redesign, controls and
production scale. Specialist Al puts industry
expertise back at the centre of Al transformation.
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Specialist Al

Specialization:
Europe’s edge

The Swiss watch industry did not (o)
try to out-manufacture Japan. 2 /o
It went deeper into the parts of
the value chain where precision,
trust and craft created defensible,

compounding advantage.
The result was

of global volume and a
disproportionate share
of global value.

Specialist Al applies that same strategy to artificial intelligence.

Europe will not win by replicating Stargate on a fifth of the budget.
It can win by building best-in-class Al for the industrial, regulated,
data-sensitive, energy-constrained environments that define its
economy. Specialist Al gives Europe a credible path to compete by
combining smaller, smarter, task-specific models with sovereign
infrastructure and deep domain expertise, rather than trying to
match the hyperscale spending of the US and China.

Specialist Al compliments frontier Al. It gives enterprises an
operating discipline for deciding when frontier capability is
necessary, when small but smart models perform better, and how
to orchestrate both inside sovereign, observable, industry-specific
workflows. Sovereignty means controlling the workloads, data,
infrastructure and model layers that matter most while staying

open to global technology. Cybersecurity may offer the clearest
exception, because the most advanced defensive work still requires
trusted access to frontier LLM capability. For most industrial,
regulated and high-volume enterprise tasks, Europe’s advantage lies
in deploying smaller, task-specific models closer to the data, under
European control, with measurable gains in cost, energy, auditability
and resilience.
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Calculation note:
Frontier model
training energy

Published estimates for training energy of frontier models vary widely
depending on model size, hardware generation and training duration:

« GPT-3 (175B parameters): approximately 1,287 MWh, per Patterson
et al. (2021), "Carbon Emissions and Large Neural Network Training"
(Google/UC Berkeley). (Note: this figure is frequently but incorrectly
attributed to the UMass Amherst study (Strubell et al., 2019), which

examined earlier, pre-GPT-3 models).

+ GPT-4 (estimated 1.7 trillion parameters, mixture-of-experts): third-
party analysis estimates training energy at 51,773-62,319 MWh (~40-
48x GPT-3), based on reported hardware and training duration. The
upper bound (=62.3 GWh) has been cited by Balkan Green Energy
News (2024) and Extreme Networks (2024). (estimate as OpenAl has

not officially disclosed GPT-4's parameter count or training energy).

Real-world equivalents for the central estimate of ~60 GWh:

European households: At the EU average household electricity
consumption of approximately 3.6 MWh per dwelling per year, as reported
by ODYSSEE-MURE, 60 GWh is equivalent to the annual electricity
consumption of roughly 16,700 average European households.

Small-town equivalent: Using Denmark’s per-capita electricity
consumption of roughly 5,900 kWh per year, broadly consistent with the
World Bank electricity-use-per-capita indicator for Denmark, 60 GWh
corresponds to the annual electricity consumption associated with about
10,000 Danish residents.

Sources: ODYSSE-MURE, World Bank
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Calculation note: Frontier model training energy Specialist Al

This final table sets the two model types side by side on a technical
lens—deployment, cost, latency, sovereignty exposure and energy—
independent of sector or sovereignty tier.

Frontier Models vs Specialist Al

Dimension Frontier LLM Specialist Al / SLM

Typical deployment Centralised cloud Edge / sovereign / hybrid
Strength General reasoning Domain-specific execution
Cost profile High inference cost Lower operational cost
Latency Higher Lower

Sovereignty exposure Cross-border risk Local control

Energy consumption High Significantly lower
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