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Executive Summary

Purpose and Scope

This white paper addresses the critical role of
Small and Medium-sized Enterprises (SMEs) in
Europe's High-Performance Computing (HPC)
ecosystem and their contribution to European
technological sovereignty. Commissioned un-
der the Strategic Research Agenda 6 (SRA6)
framework, it provides comprehensive analysis
and policy guidance to ensure that European
HPC and Al-focused SMEs are not only visible
but central in shaping and delivering on the
EU's digital, industrial, and green transition
strategies.

The paper distinguishes between HPC Technol-
ogy SMEs (developers of HPC hardware, soft-
ware, and services) and HPC User SMEs (com-
panies leveraging HPC for business solutions),
recognizing their symbiotic relationship and
collective importance to Europe's economic
and technological competitiveness.

Key Messages for Policymakers,
EuroHPC, and SMEs

SMEs are essential to European HPC sover-
eignty. The success of the EuroHPC initiative
relies not only on supercomputer infrastruc-
ture (such as JUPITER or LEONARDO) but criti-
cally on the ecosystem that builds, optimizes,
and utilizes them. SMEs provide niche innova-
tion, agility, and technological autonomy over
key components that large multinational cor-
porations cannot or will not provide.

Current barriers are systemic and urgent. Eu-
ropean HPC SMEs face significant structural
challenges: limited access to funding and mar-
kets, complex procurement processes favour-
ing large vendors, fragmented regulatory
frameworks across Member States, insufficient
IP protection, skills gaps, and disadvantages in
administrative capacity compared to larger or-
ganizations.

Innovation potential is being underutilized.
SMEs drive innovation in Al, quantum

computing, and industrial digital twins. They
account for approximately 99% of European
businesses and employ over 80 million people,
yet their capabilities remain insufficiently inte-
grated into strategic HPC initiatives. Without
targeted support, Europe risks losing these in-
novative capabilities to international competi-
tion.

Policy reform is necessary and achievable.
This paper demonstrates that with adapted
programme design, simplified access mecha-
nisms, procurement reform, and targeted sup-
port for critical enablers, European SMEs can
significantly strengthen Europe's technological
sovereignty in HPC and Al. The recent Al Fac-
tory tenders show promising movement, but
participation must go beyond token involve-
ment to meaningful roles in technological solu-
tions and budget allocation.

Summary of Strategic Recommenda-
tions

This white paper presents comprehensive, ac-
tionable recommendations across five strate-
gic areas:

1. Simplified Programme Access: Create
dedicated SME access tracks for EuroHPC
and Horizon Europe with streamlined
proposal and reporting procedures,
mentoring mechanisms, and recognition
that SMEs cannot compete on equal
administrative terms with large research
organizations.

2. Adapted Funding Models: Implement
100% reimbursement rates for SME-
specific calls, flexible rules on minimum
contributions, and explicit support for
critical prototyping activities including EDA
tools and tape-outs—essential stepping
stones for demonstrating innovation in
HPC and semiconductor technologies.

3. Procurement Reform: Establish clear
expectations  for  significant =~ SME

participation in public procurement
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beyond marginal involvement. SMEs
should hold central roles in technological
solutions with meaningful presence in both
project activities and budget allocation,
particularly in Al Factories and exascale
systems.

4. Regulatory Harmonization: Harmonize R&l
tax incentives across Member States,
streamline IP protection procedures,
establish clear rules for cross-border data
usage and export control, and reduce legal
and administrative overhead that currently
disadvantages SMEs relative to
international competitors.

5. Talent Pipeline Development: Expand
programmes like EUMaster4HPC with
increased SME collaboration, simplify
administrative and financial processes for
SME internships, strengthen connections
with National Competence Centres (NCCs),
and foster learning networks that enable
SMEs to build and retain specialised talent.

Vision for the Future

With the right policy framework and support
mechanisms, European HPC SMEs can become
global leaders in specialised technologies, con-
tributing decisively to Europe's technological
sovereignty. This requires recognition that em-
powering SMEs is not merely a matter of fair-
ness but a prerequisite for Europe to achieve
strategic autonomy in HPC and Al. Without a
stronger role for SMEs, Europe will remain de-
pendent on external providers; with appropri-
ate support, European SMEs can deliver the
disruptive innovation that will make Europe
stronger, more competitive, and strategically
autonomous in the post-exascale era.




HPC SMEs in Europe: a Strategic Enabler

1 Introduction

1.1 Role of SMEs in European
Technological Sovereignty

Small and Medium-sized Enterprises (SMEs) in
the field of High-Performance Computing
(HPC) are among Europe's most agile and inno-
vative actors in the technology landscape.
From pioneering system architectures and soft-
ware tools to driving industrial use cases across
sectors including manufacturing, health, cli-
mate modelling, and artificial intelligence, Eu-
ropean HPC SMEs are indispensable contribu-
tors to Europe's digital autonomy and strategic
resilience.

Despite their outsized impact, these firms of-
ten operate in challenging environments—fac-
ing significant competition from multinational
incumbents, barriers to funding and procure-
ment, and regulatory fragmentation across
Member States. This white paper responds to
the pressing need to better understand and
support HPC SMEs as Europe moves into the
post-exascale era, balancing ambitions for
technological sovereignty with inclusive inno-
vation ecosystems.

1.2 Motivation for this White Paper

This white paper has been commissioned un-
der the Strategic Research Agenda 6 (SRA6)
framework. It provides targeted analysis and
policy guidance to ensure that European HPC
and Al-focused SMEs are not only visible but
central in shaping and delivering on the EU's
digital, industrial, and green transition strate-
gies.

The motivation is both structural and strategic:
structurally, because SMEs are crucial nodes in

supply chains and innovation pipelines; strate-
gically, because their success is closely tied to
Europe's ability to control its technological fu-
ture in areas such as Al, quantum computing,
and advanced simulation. As recognized in
SRA6, empowering HPC SMEs is not merely de-
sirable—it is essential.

1.3 Linkage to ETP4HPC SRA6 and
EU Digital Strategy

This paper is a direct output of SRA6's dedi-
cated SME working group and complements
Chapter 7 of the SRA6 master document, "Eu-
ropean HPC Technology SMEs". It aligns with
the EU's Digital Decade policy programme, the
European Chips Act, and EuroHPC Joint Under-
taking priorities, including the deployment of
sovereign exascale systems and Al Factories.

SRA6 highlights the unique position of HPC
SMEs as both developers and users of ad-
vanced computing technologies, calling for
concrete measures to "sharpen the tools"
available to them: simplifying funding, adapt-
ing procurement practices, improving IP pro-
tection, and expanding skills development.
This white paper builds on those calls and of-
fers detailed recommendations tailored to pol-
icymakers, programme managers, and the
SMEs themselves.

In this context, the white paper also reflects
the broader push within the EU to reduce ex-
ternal dependencies, accelerate digital innova-
tion, and ensure the competitiveness of Euro-
pean enterprises on the global stage. SMEs are
not peripheral players—they are catalysts for
transformation.
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2 Typology and Role of SMEs in HPC

21 HPC Technology SMEs vs. HPC
User SMEs

HPC Technology SMEs and HPC User SMEs rep-
resent distinct yet tightly interconnected parts
of the High-Performance Computing (HPC) and
Artificial Intelligence (Al) ecosystem.

HPC Technology SMEs focus on developing and
providing the hardware, software, and services
that enable HPC and Al capabilities. These
companies may produce or integrate multi-
node clusters, supercomputers, specialised
components and circuitry, storage solutions,
and software for data processing, data analysis,
Al, and other compute-intensive applications.
The users of HPC Technology SME products are
businesses, research organizations, and aca-
demic institutions that leverage HPC resources
to solve specific challenges and improve their
operations and competitiveness.

HPC User SMEs leverage HPC capabilities to
solve specific business problems and tasks
(such as complex engineering simulations, data
analysis, product development, and Al model-
ling). Essentially, HPC Technology SMEs create
the tools and infrastructures, while HPC User
SMEs leverage them.

The relationship between Technology SMEs
and User SMEs is symbiotic. HPC User SMEs
and HPC Technology SMEs collaborate to de-
fine application requirements and identify the
ideal match between these requirements and
the technological components needed, creat-
ing a dynamic ecosystem where both benefit
from each other's advancements.

Both HPC Technology SMEs and HPC User SMEs
are deeply woven into Europe's economic and
social fabric. They provide two out of three
jobs, support a high-quality supply chain, bring
training opportunities across regions and sec-
tors, and reinforce societal welfare. The daily
challenges of European SMEs to comply with
rules and regulations—which differ among EU
countries—and to access information,

markets, and finance are challenges for the
whole of Europe.

2.2 SMEs as Innovation Catalysts in
Al, Quantum, and Industrial
Digital Twins

SMEs are central to Europe's economic and so-
cial fabric, driving Europe's green and digital
transitions and supporting long-term prosper-
ity. Only a thriving community of SMEs using
advanced digital technologies and data can po-
sition Europe as a world leader in shaping the
digital economy. Digitalization provides great
opportunities for Europe to improve the effi-
ciency of production processes and the ability
to innovate products and business models. Us-
ing advanced disruptive technologies such as
Quantum Computing (QC), Artificial Intelli-
gence (Al), Cloud, and High-Performance Com-
puting (HPC) can dramatically boost European
competitiveness.

As the drive for sustainability and competitive-
ness in all fields of industry, research, and civil
society accelerates at unprecedented speed, it
has become critical to empower both HPC
Technology SMEs and User SMEs with the
knowledge and tools to become major factors
in bringing innovation at all levels. Their agility,
innovation, local focus, and influence in supply
chains make them powerful agents of change.

SMEs represent approximately 99% of busi-
nesses and more than 50% of employment
worldwide, contributing up to 40% of national
income (GDP) in Europe. SMEs are recognized
as engines of economic growth and develop-
ment, particularly in competitive and innova-
tion-led markets. SMEs play a pivotal role in job
creation, innovation, and poverty reduction,
making them indispensable to the economic
fabric of many nations.

SMEs are known for their business agility and
focus on innovation. They are more flexible and
adaptable compared to large corporations, en-
abling them to quickly embrace new technolo-
gies, sustainable practices, and implement
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innovative solutions. This can lead to the devel-
opment of new technologies, products, and
services that are innovative, competitive, more
environmentally friendly, and socially responsi-
ble. Moreover, SMEs are deeply rooted in local
communities and ecosystems, contributing to
the well-being of their local environments and
societies by supporting local suppliers and pro-
ducers and promoting fair and ethical labor
practices.

2.3 Positioning SMEs in European
and Global HPC Value Chains

The 32 million European SMEs represent 99%
of all businesses and are the backbone of the
European business economy, representing
99.8% of all enterprises. Approximately 80 mil-
lion people are currently employed in SMEs,
accounting for two out of three jobs in Europe.

(https://www.consilium.europa.eu/en/poli-
cies/support-to-small-and-medium-sized-en-

terprises/)

In 2024, EU SMEs experienced a minor decline
in real value added of -0.2%, but employment
increased by 1.1%. Projections for 2025 sug-
gest a recovery with a 1.6% increase in real
value added and a 0.9% rise in employment.
Over recent years, there has been a general
growth trend in both value added and employ-
ment for SMEs across most EU countries,
demonstrating their resilience and importance
to the European economy.

(https://publications.jrc.ec.europa.eu/reposi-
tory/handle/JRC142263)
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SMEs per capita (x1000)
SK 108 | |ES 60
PT 106 FI 59

CZ 103 | |HR 59
LT 97 IE 58
EE 94 PL 58
NL 89 EU-27| 58
MT 87 LV 57
S 79 FR 53
EL 79 LU 52
CY 74 BG 52
HU 73 RO 49
IT 64 AT 44
BE 63 DK 42
SE 63 DE 30

SMEs per
capita (x1000)

<50
5170
| I 7190
. -0

n/a

Source: Calculations by the JRC based on Eurostat’s Structural
Business Statistics, Short-Term Business Statistics, National
Accounts Database, and Population Projections.

Figure 1 - Number of SMEs per Member State on per capita basis in 2024

ETP4 HPED
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SMEs value added per

employment
(x1000€ per person employed)
IE 106.4 Sl 44.7
(V] 98.9| |[CY 44.2
NL 94.4| |EE 38.4
BE 85.6| |PL 32.9
DK 71.3 CZ 323
SE 75.8 PT 30.4
DE 69.9] [LV 29.8
Fl 69.9 LT 29.3
AT 69.9 HR 27.5
FR 56.8 HU 27.4
EU-27| 54.0/ RO 27.2
IT 52.5| |SK 26.5
MT 51.4 BG 22.1
ES 47.3| |EL 20.1

SMEs value added
per employment
(x1000€ per
person employed)

<40
B 2060
I <050
- >80

-

Source: Calculations by the JRC based on Eurostat’s Structural
Business Statistics, Short-Term Business Statistics, and National
Accounts Database.

Figure 2 - SMEs Value added per person employed in the NFBS of Member States in 2024

ETP4 HPED
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3 The Current Landscape and Emerging Opportunities

3.1 Mapping the SME Contribution
to EuroHPC Systems and
Projects

European SMEs are making significant contri-
butions to EuroHPC systems and projects
across multiple dimensions. SMEs provide spe-
cialised components including advanced cool-
ing solutions, network architectures, RISC-V
and FPGA-based accelerators for specific work-
loads (Big Data, Bioinformatics, Al), security so-
lutions, and high-value building blocks that are
often bottlenecks for HPC innovation.

However, participation remains below poten-
tial due to structural barriers including limited
visibility in procurement processes, administra-
tive complexity, and insufficient integration into
strategic planning phases of large-scale deploy-
ments.

3.2 Trends in Al, Quantum
Computing, Data Sovereignty,
and Foundational Models

The convergence of HPC, Al, and quantum com-
puting presents unprecedented opportunities
for European SMEs. Key trends include:

B The shift toward Al-integrated HPC sys-
tems, creating demand for specialised
hardware and software solutions that SMEs
can provide

B  Growing emphasis on data sovereignty and
European digital autonomy, creating op-
portunities for European technology pro-
viders

B Emergence of large language models and
foundational Al models requiring special-
ised computational infrastructure

B Quantum computing integration with clas-
sical HPC, where SMEs can play crucial roles
in hybrid system development

B Industrial digital twins requiring real-time
HPC capabilities, expanding the user base
for HPC technologies

3.3 Strategic Opportunities for
European SMEs

European SMEs are uniquely positioned to cap-
italize on emerging opportunities in the HPC
landscape. Their agility enables rapid response
to market changes and technological innova-
tions. Their specialization in niche technologies
provides competitive advantages in specific
market segments. Their European base aligns
with data sovereignty requirements and strate-
gic autonomy objectives.

To realize these opportunities, SMEs require
targeted support including simplified access to
funding, procurement reform, regulatory har-
monization, and strengthened connections to
large-scale projects and infrastructure.

ETP4 HPED
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4 Key Barriers to Growth and Competitiveness

4.1 Structural Challenges: Market
Access, Visibility, and IP
Protection

European HPC SMEs face significant structural
challenges that limit their growth and compet-
itiveness:

B Market Access: SMEs struggle to access
strategic markets due to procurement prac-
tices favouring large established vendors.
Visibility in contracting opportunities is lim-
ited, particularly in high-value deploy-
ments.

B [ntellectual Property Protection: The pa-
tenting process is complex and costly, re-
quiring legal expertise, IP strategy planning,
and dedicated funding often missing in
early-stage ventures. Monetization path-
ways through licensing, spinouts, or part-
nerships require specialised teams that
most SMEs lack.

B Regulatory Fragmentation: Different rules
and regulations across EU Member States
create unnecessary complexity and cost for
SMEs operating across borders.

4.2 Scaling Hurdles: Financial Risk,
Infrastructure Access, and
Cross-Border Complexity

Scaling represents a critical challenge for HPC
SMEs:

B Financial Risk: Current funding models dis-
advantage SMEs through co-funding re-
quirements that tie up scarce capital in
long-term projects. Traditional reimburse-
ment rates create cash flow challenges that
larger organizations do not face.

B Infrastructure Access: Demonstrating in-
novation requires prohibitively expensive
infrastructure including EDA tools, silicon
samples, and datacentre-scale setups. Ac-
cess to such resources is essential for pro-
totyping but often financially restrictive.

B Cross-Border Complexity:  Operating
across Member States involves navigating
different legal, fiscal, and administrative re-
gimes, creating overhead that disad-
vantages SMEs relative to multinational
competitors.

ETP4 HPED
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4.3 Skills Gaps and Talent Drain

SMEs often lack the financial resources to offer
competitive salaries, benefits, and career ad-
vancement opportunities compared to larger
firms. This limits their ability to attract top-tier
talent, especially in high-demand technical
fields like Al, cybersecurity, and data science.
Limited brand recognition compared to well-es-
tablished firms leads candidates to gravitate to-
ward larger, well-known corporations. This be-
comes particularly acute in domains like HPC
where niche expertise is required.

Once hired, retaining talent represents another
hurdle. Combined with lack of critical mass, this
can lead to burnout. However, SMEs can differ-
entiate themselves by offering cross-functional
exposure (through R&D, product strategy, and
client deliveries) and high ownership roles to
talented individuals, particularly those aligned
with values of innovation and impact.

4.4 Procurement Disadvantages
Compared to Multinationals

Public procurement in HPC and digital infra-
structures has traditionally favoured large ven-
dors, limiting SME participation in strategic
markets. While recent Al Factory tenders show
promising progress in incentivizing SME in-
volvement, participation must go beyond token
representation.

SMEs require meaningful roles in the techno-
logical solutions being developed, with signifi-
cant presence not only in project activities but
also in budget allocation. Current participation
levels—sometimes as low as 1% in specific par-
titions—are insufficient to build genuine Euro-
pean technological sovereignty. Establishing
clear expectations for substantial SME partici-
pation will ensure that European companies
are embedded as real contributors rather than
marginal partners.

ETP4 HPED




HPC SMEs in Europe: a Strategic Enabler

9 Policy and Programme Enablers

5.1 Simplifying Access to EuroHPC
and Horizon Europe R&I
Programmes

SMEs often lack the administrative capacity to
compete on equal terms with large industrial
actors and research organizations. Current pro-
cesses are overly complex, with rigid co-fund-
ing requirements and reporting obligations that
absorb scarce resources.

Recommendations: Establish dedicated SME
access tracks with simplified proposal and re-
porting procedures. Implement mentoring and
brokerage mechanisms to ensure that SMEs
can effectively participate in EuroHPC and Hori-
zon Europe calls and bring disruptive innova-
tion into European programmes.

5.2 Innovative SME-Oriented
Funding Models

Traditional funding models disadvantage SMEs,
as they cannot afford to tie up scarce capital in
long-term co-funded projects. We strongly ad-
vocate for SME-specific instruments such as
100% reimbursement rates, dedicated "SME In-
novate" calls, and more flexible rules on mini-
mum contributions.

Funding must cover activities essential for SME
survival and growth—industrial validation, pro-
totyping, and go-to-market actions—not just
academic milestones. Critically, programmes
should explicitly support investments in EDA
tools and tape outs. These are not final com-
mercial products but essential prototypes: ex-
pensive, indispensable, and vital for demon-
strating innovation.

Europe should ensure that SMEs can access as
many of these opportunities as possible, as

they are the stepping stones for future sover-
eignty in HPC and semiconductor technologies.

5.3 National and EU-wide Tax, Legal,
and Regulatory Reforms

European SMEs are often left behind by frag-
mented legal and fiscal regimes. Harmonized
and simplified R&I tax incentives across Mem-
ber States are needed, along with streamlined
procedures for IP protection and exploitation,
and clear rules on cross-border data usage and
export control.

Reducing legal and administrative overhead is
essential for SMEs to remain competitive and
to keep innovation efforts anchored in Europe.
This is particularly important when dealing with
sovereign European technologies, where SMEs
must be empowered to innovate and commer-
cialize without being blocked by uneven or bur-
densome regulation.

5.4 Procurement Reform and SME-
First Contracting

Public procurement reform must move beyond
treating SME participation as a "nice-to-have"
element. SMEs should hold central roles in
technological solutions being developed, with
meaningful presence in both project activities
and budget allocation.

Establishing clear expectations for significant
SME participation will ensure that European
companies are embedded as real contributors
to Europe's HPC and Al sovereignty, rather than
marginal partners. This represents not only fair-
ness but a prerequisite for achieving genuine
technological autonomy.

ETP4 HPED
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6 Building the SME Talent and Innovation Pipeline

6.1 Education and Skills: From
EUMaster4HPC to Vocational
Tracks

Studying in top universities is one thing; gaining
the capability to be immersed in enterprises
and exposed to supercomputers is a key re-
quirement to build vocations in HPC.

Programmes such as EUMaster4HPC and its fol-
low-ups have strengthened academic curricula
by providing a multicultural dimension through
immersion of students in multiple countries.
However, collaboration with industry and espe-
cially SMEs has been limited. The programme
needs to increase the number of students, ex-
tend geographical spread (too few European
countries were represented in the first imple-
mentation), and simplify administrative pro-
cesses and financial support to allow SMEs to
propose internships.

Without opening supercomputer markets and
public funding to Technology SMEs, they are
limited to proof-of-concept activities, discon-
necting vocations from market demand.

6.2 Supporting SME Workforce
Development and Retention

SME workforce development is primarily an in-
ternal industry issue. Deep Tech domains, how-
ever, rely on strong technical pride and brand

recognition. Opportunities to participate in
highly visible and meaningful projects (at com-
pany level) with leadership roles (for individu-
als) are key elements to build pride and would
help SMEs structure career paths and offer de-
velopment opportunities.

Supporting SME participation in flagship pro-
jects not only advances technological sover-
eignty but also creates the conditions for talent
retention and development within European
SMEs.

6.3 SME Networks, Clusters, and
Community Ecosystem
Strengthening

Building a community able to share information
is not difficult, and ETP4HPC typically provides
such forums. Modern communication tools and
social networks contribute to strengthening
such "information networks". However, it is es-
sential to go further and invent or promote pro-
grammes that would orchestrate business alli-
ances.

At local (country) level, SMEs are able to collab-
orate through one-to-one alliances, which are
opportunistic in nature. They can hardly be de-
fined programmatically due to lack of critical
mass preventing dedication of human re-
sources and strategic priority alignment. At Eu-
ropean level, critical mass is less of a problem.

The EuroCC network of National Competence
Centers (NCCs) presents opportunities for SMEs
to play key roles within the HPC ecosystem,
helping User SMEs (in automotive, aerospace,
energy, and other sectors) access, understand,
and adapt their code for supercomputers. SMEs
can provide consulting services, application
porting, code optimization, and training, mak-
ing HPC accessible to organizations that lack
the resources of large research laboratories.

ETP4 HPED
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T From Research to Market: Commercialization and IP

Bridging the gap between cutting-edge re-
search and tangible market impact is one of the
most critical challenges in technology innova-
tion. Scientific results alone are not sufficient:
they must be shaped into viable products, safe-
guarded by robust intellectual property strate-
gies, and supported by collaboration models
that ensure a steady pipeline of talent and in-
dustrial engagement.

7.1 Supporting Research
Translation into Commercial
Products

Key Challenges:

B Defining the End Product: Researchers of-
ten struggle to clearly articulate what the
final product should be. Aligning scientific
exploration with market needs requires
early-stage customer engagement and
business insights, skills that aren't typically
part of a researcher's toolkit.

B Demonstration Infrastructure: Convincing
stakeholders demands prototypes and per-
formance data. However, building silicon
samples or datacentre-scale setups re-
quires prohibitively expensive infrastruc-
ture, limiting the ability to demonstrate
real-world viability.

B Translating Funding into Results: Research
funding is typically milestone-driven and
academic-focused, making it difficult to al-
locate resources for industrial testing, mar-
keting validation, or customer outreach.

7.2 Intellectual Property Protection
and Exploitation

Key Challenges:

B Filing and Managing Patents: The patent-
ing process is complex and costly, demand-
ing legal expertise, IP strategy planning,
and dedicated funding, often missing in
early-stage or small ventures.

B Tool Access for Chip/IP Development: De-
veloping silicon IPs requires powerful and
expensive design tools (like Cadence, Syn-
opsys, etc.), which are rarely accessible to
small teams or startups. Even licensing
these tools can be financially restrictive.

B Monetization Pathways: Exploiting IP ef-
fectively, whether through licensing, spin-
outs, or partnerships, requires a dedicated
team with technical and commercial acu-
men. Most SMEs lack the internal band-
width or experience to pursue these ave-
nues proactively.

7.3 SME-University-Industry
Collaboration Models

Key Challenges:

B Talent Pipeline Development: Tailoring
new university degrees to match company
needs takes time, curriculum negotiation,
and sustained partnership. This is particu-
larly difficult for emerging technologies
that evolve rapidly.

B Engaging Students in Practical Work: Cre-
ating value-driven internship programs re-
quires structured mentorship, relevant pro-
jects, and alignment between company
goals and educational outcomes. Without
these, student involvement may have lim-
ited impact.

B Resource Investment from Companies:
Supporting courses, offering guest lectures,
and funding university collaborations de-
mands time, money, and strategic focus—
resources that SMEs must carefully balance
against short-term commercial pressures.

Successfully navigating these challenges is es-
sential for turning research excellence into sus-
tainable commercial outcomes. SMEs, in partic-
ular, require targeted support mechanisms to
access infrastructure, protect and monetize
their IP, and engage in meaningful collabora-
tions with academia and industry.
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8 Case Studies and Good Practices

This section presents European HPC SME suc-
cess stories, transformation examples from
HPC/Al user SMEs, and lessons from EU and na-
tional programmes. These case studies demon-
strate that HPC is a strategic enabler for SME
innovation when applied judiciously.

8.1 European HPC Technology SME
Success Stories

European HPC technology suppliers are devel-
oping cutting-edge solutions that strengthen
the continent's tech sovereignty. Examples in-
clude SMEs specializing in advanced cooling
technologies, network architectures, special-
ised accelerators, and security solutions for
HPC environments.

These SMEs demonstrate that European com-
panies can compete globally in specialised
technology segments, provided they have ac-
cess to appropriate support mechanisms in-
cluding funding, procurement opportunities,
and collaborative ecosystems.

8.2 HPC/AI User SME
Transformation Examples

SME end-users are applying HPC and Al to be-
come more competitive and efficient across di-
verse sectors including manufacturing,
healthcare, climate modelling, and financial
services. The lesson is that HPC is a strategic
tool for any data- or compute-intensive SME
problem (from agritech to finance) that may
benefit from advanced computing.

A good practice is for SMEs (with help from ad-
visors) to periodically assess their workflows for
HPC/AIl opportunities—even a small pilot can
reveal high ROI potential.

8.3 Lessons from EU and National
Programmes

Successes have often been built on learning
from challenges: overcoming skill gaps,

adapting workflows, and validating business
value. Continued support through programmes
like FF4EuroHPC, EuroCC, and some dedicated
SME-focused HPC calls will be vital to scale up
these successes. There is already a continua-
tion of these programs with FFPlus, EuroCC2
and EuroCC3 (planned).

By nurturing an environment where SMEs can
easily experiment with HPC—with reduced risk
and robust support—Europe can multiply the
impact of these good practices, ensuring that
advanced computing, from supercomputers to
emerging quantum and Al technologies, per-
meates the SME sector for economic and soci-
etal benefit.

Innovation is vital to SMEs and is crucial for
competing in the global economy. The EU (via
projects managed by EuroHPC JU, CHIPS JU,
Horizon Europe, etc) is implementing policies
and programmes that support the develop-
ment of innovation to increase investment in
research and development, and to better con-
vert research into improved products, solu-
tions, services, or processes for the market. Eu-
ropean SMEs, because of their capability to de-
velop new and innovative products/services on
their own, are ideally positioned to leverage
these policies and programmes. Moreover, the
increasing need for multi-disciplinary coopera-
tion required to develop innovative prod-
ucts/solutions and the blurring lines between
technological sectors make collaboration
across companies and among companies and
public research actors increasingly important.
Organizations like ETPAHPC, which is a private
member of EuroHPC JU, represent the ideal
venue for enabling efficient and open partner-
ships and collaboration for innovation, and for
gathering, prioritizing and presenting the pro-
posals of the SMEs for new projects and pro-
grammes.

Horizon Europe has a centralized funding
mechanism and support is available through
National Contact Points (NCPs) who offer local,
personalized assistance. EuroHPCJU adopts the
mechanism of co-funding, where the funding
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provided by EuroHPC is complemented by
funding provided by National Programs via the
National Funding Agencies (NFA). This mecha-
nism may result in different implementations
across the Member States, according to the lo-
cal legislation. Unfortunately, the different im-
plementations create disparities and misalign-
ment among the participants of the consortium
within the same project. The timely release of
the funding provided by the EU and the NFA is
critical for SMEs, because the EU funding is aug-
menting/complementing the funding that the
SME are already investing by leveraging their
own resources, and represents a key factor for
ensuring that good ideas are developed, tested
and validated on a realistic timeframe.

The potential synergies between the EuroHPC
JU programs and national HPC programs are
fostered through the National Competence
Centres (NCCs), which are envisioned as a cen-
tralized coordination platform to bridge na-
tional initiatives with the broader EU HPC eco-
system. This coordination avoids duplication,
promotes knowledge exchange, and maximizes
the impact of European investments by ensur-
ing that national efforts align with and comple-
ment EU goals.

: > :
} JEuroHPC
C

From our research and participation in evalua-
tion of HPC-related experiments, several com-
mon lessons have emerged about how SMEs
can successfully harness HPC, and what prac-
tices or policies best support them, namely: -

B Focus on Business Value: The most suc-
cessful SME experiments started with a
clearly defined business case or industrial
problem with clearly defined objectives
and target benefits. HPC is used as a tool,
and key enabler, not the end goal. In each

case, having measurable objectives (e.g.
30% cost reduction, 2x increase in users,
improved accuracy) helped justify the ef-
fort and align projects to real-world impact
(ff4eurohpc.euhpc-portal.eu). SMEs and
their partners should jointly define what
success looks like (faster time-to-market,
new revenue stream, etc.) before diving
into technical work. This ensures HPC usage
delivers tangible ROI rather than being an
academic exercise.

Right-Sized Projects & Planning: Experi-
ence shows that picking the right scope is
critical. Overly ambitious projects can
overwhelm an SME, while too trivial exper-
iments won’t justify the investment. Good
practice is to plan the work carefully from
the start, selecting a project that is neither
too small nor too large, and ensuring all
needed software/tools are available (or can
be developed) (ff4eurohpc.eu). Fortissimo
experts note that the “best experiments”
had a proper workplan and considered how
to go from a proof-of-concept to deploy-
ment early on. In short, treat an HPC exper-
iment like a strategic project: with mile-
stones, risk assessment, and a path to pro-
duction use if successful.

Partnerships and Ecosystem: A recurring
theme is that SMEs rarely succeed alone in
HPC projects. All cases involved a partner-
ship —whether with HPC centres (providing
expertise and infrastructure), independent
software vendors (providing or adapting
tools), or academic experts. This ecosystem
approach is a good practice: each party
(SME, HPC provider, ISV, domain expert)
plays a role in the value chain (ff4euro-
hpc.eu). For example, Koenigsegg’s car sim-
ulation involved an ISV for the CFD soft-
ware, a university for aerodynamic know-
how, and a supercomputing centre (ff4eu-
rohpc.eu). Such collaborations help SMEs
overcome their skill gaps and leverage
state-of-the-art resources. Lesson for poli-
cymakers: continue to facilitate matchmak-
ing between SMEs and HPC/Al expertise
(e.g. through competence centres, innova-
tion hubs). The European network of NCCs
(National Competence Centres) under
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EuroCC is a positive model, as it provides a
front door for SMEs to find help.

B  HPCAccessibility and Support: A major les-
son is that simplifying access to HPC is es-
sential for SME uptake. Expert support and
user-friendly platforms have been decisive
—the SMEs could not afford to spend weeks
resolving technical HPC issues (hpc-por-
tal.eu). Good practice is to use cloud-like
HPC services (web portals, containers, on-
demand resource allocation) so that SMEs
can focus on their application, not on IT mi-
nutiae. Initiatives like FF4EuroHPC have
shown the effectiveness of providing SMEs
with funded experiment opportunities and
hands-on help, effectively de-risking the in-
itial adoption. From a policy perspective,
reducing bureaucracy for SMEs (e.g. sim-
pler proposal processes, faster access to re-
sources) and offering 100% funding for
small experiments can greatly lower the
entry barrier — this echoes the recommen-
dations in ETP4HPC’s agenda to streamline
SME participation.

B Scalability and Sustainability: Many SMEs
start with a pilot on HPC — but scaling that
to everyday operations is the real test. A
lesson is to design for scalability from day
one. In the above cases, teams considered
how the solution would run for many users
or large data volumes (e.g. containerization
in the healthcare case, workflow managers,
or cloud integration). Moreover, sustaina-
bility (both business and environmental)
should be kept in mind: the composites
case showed HPC can cut waste and energy
by optimizing processes (ff4eurohpc.eu),
and generally HPC can help design greener
solutions (like more efficient turbines or re-
duced prototype testing). Good practices
include evaluating the cost of scaling on
HPC (so there are no surprises when usage
grows) and ensuring knowledge transfer so
the SME team can continue using the HPC
solution after the project. Some experi-
ments faced challenges going from proto-
type to production — addressing issues like
long-term access to HPC resources or

1 https://quanscient.com/

software licensing early helps avoid “pilot
purgatory”.

B Embrace Al and New Workflows: The land-
scape of HPC use in SMEs is broadening. In-
itially, most SME projects were classic sim-
ulations in engineering (hlrs.de), but now
Al, data analytics, and digital twins are
equally prominent. SMEs should be open to
combining HPC with Al/ML techniques —
this can unlock novel use cases (e.g. auto-
mated image analysis, predictive mainte-
nance, real-time decision support). Exam-
ples such as Al vision on HPC saving money
in farming and many FF4EuroHPC cases il-
lustrate that HPC+AI solutions can deliver
value in non-traditional HPC sectors
(hlrs.de). The lesson is that HPC is a strate-
gic tool for any data- or compute-intensive
SME problem (from agritech to finance)
that may benefit from advanced compu-
ting. Thus, a good practice is for SMEs (with
help from advisers) to periodically assess
their workflows for HPC/Al opportunities —
even a small pilot can reveal if there’s high
ROI potential.

8.4 Technological autonomy

SMEs are essential for reducing dependence on
American or Asian technologies, particularly in
critical software and hardware layers.

Large corporations and traditional manufactur-
ers are often slow to pivot toward radical inno-
vations. SMEs, by nature, are more agile, espe-
cially for testing new architectures, react
quickly to the specific needs of a research cen-
tre or an industrial application.

In conclusion, these case studies and lessons
demonstrate that HPC is a strategic enabler for
SME innovation when applied judiciously. Eu-
ropean HPC technology suppliers (like Quansci-
ent!) are developing cutting-edge solutions
that strengthen the continent’s tech sover-
eignty, while SME end-users are applying HPC
and Al to become more competitive and effi-
cient. Crucially, successes have often been built
on learning from challenges: e.g. overcoming
skill gaps, adapting workflows, and validating
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business value. Continued support through
programs like FF4AEuroHPC, EuroCC, and dedi-
cated SME-focused HPC calls will be vital to
scale up these successes. By nurturing an envi-
ronment where SMEs can easily experiment
with HPC — with less risk and robust support —

Europe can multiply the impact of these good
practices, ensuring that advanced computing,
from supercomputers to emerging quantum
and Al technologies, permeates the SME sector
for economic and societal benefit.
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9 Strategic Recommendations and Policy Actions

9.1 Actions for the European
Commission and EuroHPC JU

Promotion of Technological Upgrading

SMEs and the European HPC industry promote
technological competitiveness by developing
innovative ecosystems, products, and solutions
by integrating technology infrastructures, spe-
cialised R&D support, and collaborative plat-
forms for HPC and Al. The ETP4HPC Strategic
Research Agenda (SRA) is continuously updated
and envisions the long-term development of
HPC in Europe, providing recommendations
and support for its implementation.

Itis recommended to use the SRA as a compass
for determining the innovation trends of the
market and the future requirements of users.

Promotion of Skills Development

Developing skills to design and use advanced
computing resources such as high-performance
computing (HPC), artificial intelligence (Al), ma-
chine learning (ML), and quantum computing is
becoming an increasingly important require-
ment for scientists and engineers. While it is
generally not scientists' job to design, build,
and maintain these compute systems, scientists
need to know how to develop or fine-tune ap-
plications to get the most out of these systems.

SMEs promote (by providing teachers, tutors,
training curricula, and hosting internships) and
exploit (by hiring trained specialists) two major
European-wide initiatives:

B European Master For High Performance
Computing (EUMaster4HPC) is an HPC Eu-
ropean consortium leading educational ac-
tivities, funded by the EuroHPC Joint Un-
dertaking to design and implement the first
pan-European High Performance Compu-
ting (HPC) Master programme. A particular
focus on mobility of students and teachers
will enable students to rapidly gain

experience through internships and expo-
sure to European supercomputing centres.

B The European National Competence Cen-
tres (NCCs) are key hubs for HPC, Al, and
related technologies, serving as primary
points of contact within their respective
countries. Their mission encompasses cre-
ating a comprehensive map of HPC/Al com-
petencies and institutions, acting as gate-
ways to connect industry, academia, and
public administration with suitable provid-
ers, and driving the industrial adoption of
HPC/AI technologies.

Attracting Foreign Direct Investment

Achieving more resilient, sustainable, and prof-
itable growth for SMEs in a global context char-
acterized by greater competition and unstable
import/export frameworks requires high
productivity and relentless innovation, as well
as proper funding. Foreign direct investment
(FDI) in SMEs is beneficial for the whole Euro-
pean ecosystem because SMEs usually rely on
local suppliers and partners, employ local peo-
ple, retain talent, nurture a dynamic and com-
petitive private sector, and accelerate the tech-
nological catch-up of their countries.

To attract FDI, SMEs must focus on:

B Demonstrating a clear and compelling
value proposition

B Articulating how the SME's objectives can
serve the investor's goals, whether market
access, lower costs, or access to unique
knowledge

B Facilitating investment by overcoming bu-
reaucratic hurdles

B Demonstrating strong industry networks
and actively collaborating with SMEs in
neighboring countries

B Achieving and maintaining a positive repu-
tation

Governments and national agencies also have a
crucial role in creating the business and policy
conditions for facilitating FDI through easing
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regulatory complexities and supporting entre-
preneurship and risk-taking.

Promoting the Development of Industrial
Clusters

Industrial clusters are informal concentrations
of interconnected companies, suppliers, and
associated institutions in an industry field. As
an example, Silicon Valley is a very successful
and influential industrial cluster and driver of
policies and programmes. In Europe, industrial
clusters may become an important organiza-
tional form for promoting the organic develop-
ment of a European ecosystem, spanning from
start-ups and micro companies to SMEs to large
enterprises.

The main benefits of industrial clusters include:

B Establishing bridges to facilitate communi-
cation and exchange among enterprises, in-
stitutions, and SMEs

B Advancing cooperation projects for the de-
velopment of products, solutions, and
technologies

B Encouraging the sharing of experience,
promoting the outcomes of activities, and
providing applicable and practical experi-
ence and models

B Gathering, prioritizing, and presenting pro-
posals and strategies for government rules
and regulations

Promoting the Development of SMEs

Promoting the development of SMEs requires a
multi-faceted approach involving strategic gov-
ernment policy, financial incentives for SMEs,
investment in infrastructure, and strong net-
working within and across industries (as in in-
dustrial clusters). Both governments and pri-
vate entities can create a fertile environment
for growth by focusing on fostering a support-
ive ecosystem for SMEs.

To promote the development of SMEs, the fol-
lowing actions could be implemented:

B  Further develop and promote actions
aimed to encourage entrepreneurship as
well as to provide better dissemination and

knowledge of the products and solutions
available from SMEs

B Secure better access for SMEs to public
procurement by simplification and promot-
ing market dialogue

B Support the connection between European
SMEs and European leading companies and
flagship enterprises

B Ensure that programmes leveraging Euro-
pean SMEs' know-how are included in the
next Multiannual Financial Framework

B Support collaboration and partnerships be-
tween consolidated SMEs, large enter-
prises, and start-ups

B Foster learning networks for SMEs to coop-
erate on information sharing, mentoring
new talents, and developing skilled work-
force

B  Provide facilitated access to global value
chains (GVCs), focusing on helping local
producers and service providers meet GVC
requirements

B Encourage collaboration on projects where
SMEs can partner for joint marketing, co-
hosted events, and bundled offerings

Capital Investment and SME Support Infra-
structure

A specific budget should be established to cre-
ate a value exchange platform whose role
would be to strengthen participation of SMEs in
HPC R&D projects. Such a Project Office could
be funded from an "SME Premium" being a per-
centage of the share of grants (SME people
costs involved) or any other mechanism allow-
ing sustainability of such an initiative.

Out of the services that such an organization
would provide, we can highlight:

B Creation and dissemination of an HPC Tech-
nology SME Catalogue following SRA classi-
fication, allowing SMEs to network and be
identified by larger players, facilitating
matches with consortia under creation
when calls are published

B  Mutualized participation in events to cre-
ate economies of scale and visibility at
events such as ISC or SC which are hardly
affordable. Hosting for this project office
could be in ETP4HPC
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B Administrative and legal services for pro-
ject support and expertise

B Management of a programme dedicated to
HPC Technology SMEs for delivery of proto-
type systems

9.2 Member State-Level
Interventions

Member States play a crucial role in creating
supportive environments for HPC SMEs. Na-
tional-level interventions should focus on har-
monizing regulations, providing targeted finan-
cial support, and ensuring that SMEs can access
national and European programmes with re-
duced administrative burden.

Member States should also strengthen their
National Competence Centres to serve as effec-
tive bridges between SMEs, research institu-
tions, and large industrial actors, facilitating
knowledge transfer and collaborative opportu-
nities.

9.3 Recommendations for SMEs and
Industry Stakeholders

SMEs themselves must actively engage with
available support mechanisms, participate in
industry networks and clusters, and articulate
their needs clearly to policymakers. Building
strong value propositions, demonstrating tech-
nical capabilities through prototypes and pilots,
and forming strategic alliances with comple-
mentary SMEs can strengthen market position.

Larger industry stakeholders should recognize
the strategic value of SME partnerships and ac-
tively work to integrate SMEs into supply chains
and collaborative projects, viewing them not as
competitors but as essential contributors to Eu-
ropean technological sovereignty.
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10 Conclusion

10.1 Vision for a Globally
Competitive, Sovereign HPC
SME Ecosystem

Europe stands at a critical juncture in its digital
transformation. The success of initiatives like
EuroHPC, the European Chips Act, and Al Facto-
ries depends fundamentally on the strength
and viability of the European SME ecosystem.
This white paper has demonstrated that SMEs
are not merely participants but essential cata-
lysts for innovation, sovereignty, and competi-
tiveness in European HPC.

A globally competitive, sovereign HPC SME eco-
system requires coordinated action across mul-
tiple dimensions: simplified access to funding
and programmes, adapted financial instru-
ments, procurement reform, regulatory harmo-
nization, strengthened talent pipelines, and ro-
bust support for commercialization and IP pro-
tection. The recommendations presented in
this paper provide a comprehensive roadmap
for achieving this vision.

With the right support framework, European
HPC SMEs can lead in specialised technologies,
contribute decisively to technological sover-
eignty, and compete successfully on the global
stage. The choice is clear: invest in SMEs now,
or risk dependence on external providers in
critical technologies.

10.2 Call to Action

To policymakers: Implement the recommenda-
tions in this white paper with urgency. Simplify
access, reform procurement, harmonize regu-
lations, and create funding models that recog-
nize SME realities. The window for establishing
European leadership is limited.

To programme managers: Design calls and ini-
tiatives with SME participation at the centre,
not the periphery. Meaningful SME involve-
ment requires dedicated tracks, simplified pro-
cedures, and recognition of SME constraints.

To large industry actors: Recognize SMEs as
strategic partners essential to European sover-
eignty. Actively integrate SMEs into supply
chains and collaborative projects, sharing op-
portunities and expertise.

To SMEs: Engage actively with available sup-
port mechanisms, articulate your capabilities
and needs clearly, form strategic alliances, and
demonstrate your value through pilots and pro-
totypes. Your innovation is essential to Europe's
future.

The time for action is now. Europe's technolog-
ical sovereignty and competitive future in HPC,
Al, and quantum computing depend on the col-
lective success of its SME ecosystem. Let us
move forward together with clarity of purpose
and urgency of action.
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Appendix A: Glossary of Terms

Al: Artificial Intelligence
EDA: Electronic Design Automation

ETP4HPC: European Technology Platform for
High Performance Computing

EuroHPC JU: European High Performance Com-
puting Joint Undertaking

FDI: Foreign Direct Investment
GVC: Global Value Chain

HPC: High Performance Computing
IP: Intellectual Property

NCC: National Competence Centre
R&I: Research and Innovation

SME: Small and Medium-sized Enterprise

SRAG6: Strategic Research Agenda 6
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Appendix B: Reference Projects and Initiatives

Key European HPC and SME Support Initia-
tives:

B  EuroHPC Joint Undertaking
(https://www.eurohpc-ju.europa.eu/)

B EUMaster4HPC Programme
(https://eumaster4hpc.eu/)

B EuroCC Network of National Competence
Centres
(https://www.eurohpc-ju.europa.eu/re-
search-innovation/our-projects/eurocc-
2 en)

B  Horizon Europe Framework Programme

(https://research-and-innovation.ec.eu-
ropa.eu/funding/funding-opportuni-
ties/funding-programmes-and-open-
calls/horizon-europe _en)

European Chips Act
(https://digital-strategy.ec.eu-
ropa.eu/en/policies/european-chips-act)

Al Factories Initiative
(https://digital-strategy.ec.eu-
ropa.eu/en/policies/ai-factories)

FF4AEuroHPC Programme
(https://www.ff4eurohpc.eu/)
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