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SUPPLY Side:

 Since 2017 European cloud market has grown more 
than threefold  (over EUR 23 bn for 2020). 

 …but European cloud service providers’ market 
share has declined from 26% to under 16%.

 Amazon, Microsoft and Google hold 66% of the 
market share.

 Biggest European provider accounting for 2% in EU 
market. 

Market trends in Europe 

DEMAND Side:
 2020: 36% of EU enterprises use *basic* cloud services
 Large businesses: 65%, Medium: 46%, Small: 33%
 Large disparities on EU market
 Direct purchases increasingly difficult, marketplace 

model on the rise
 Demand for edge services with more user control





Digital Decade objectives for the cloud & 
edge computing continuum by 2030
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HE
• Research and large scale-piloting on low power and ultra-secure hybrid computing architectures; Swarm & decentralised

intelligence at the edge; (Meta-)operating systems for the edge; Cognitive cloud and AI-enabled computing continuum

CEF2
• Deployment of cross-border secure, interoperable and energy-efficient physical and virtual interconnections among cloud

and edge infrastructures across the EU territory

DEP
• Large scale piloting and deployment of federated cloud-to-edge-based services; building of marketplace(s) and multi-usage,

low-power and interoperable middleware platforms

RRF
• Development, testing, upgrade, retrofitting, interconnecting and deployment innovative, low power, secure cloud and edge

capacities (infrastructure, middleware and services) across Member States + Multi-Country Projects

Invest 
EU

• Loan, equity and guarantees for sustainable data processing infrastructures; research and development of the next generation 
of low power software and; the deployment of looking forward edge computing services

IPCEI*
• European Commission Communication on important projects of common European interest (2014/C 188/02); *Subject to 

notified and approved state aid for a potential IPCEI on Next generation Cloud Infrastructure and Services. 

European Investment Schemes on Cloud & Edge

+ Industry co-investments



Overview of key EU programmes, Roadmap

HE
DEP

CEF2

Horizon 
Europe

Digital 
Europe

Connecting 
Europe 
Facility 2,
Digital

Deployment 
of Digital 
Services

Deployment
of Digital 
Infrastructures

Long Term 
Research

 Cloud and Edge New 
hardware design, Energy 
efficiency

Advanced E2E Intelligent 
Orchestration across 
compute continuum. 

Middleware for large 
cloud continuum 
ecosystems, e2e data 
pipelines

Pilots for Smart IoT

 Large scale 
deployments in 
application sectors

 Federated European 
Marketplace (Edge 2 
Cloud)

Reference 
Implementation for 
federated cloud (& edge)

 Open source software 
stack

 Density Edge 
deployments

 Density Edge  and 
Cloud deployments

 Network Services 
@Edge

 Interconnectivity 
for EU Edge & Cloud



The path to the future:
From Open Source Software to Open Source
Hardware



Open Source Beyond Software





Study on the Economic Impact of Open 
Source in the EU economy
Study link: https://digital-strategy.ec.europa.eu/en/news/commission-publishes-study-impact-open-source-european-
economy

• Published in September 2021
• Open Source Software and Hardware
• Analysis of its current role, position and potential for the 

European economy
• Investigate and quantify the economic impact of OSS and 

OSH on the European economy.
• Levels: Both Macro- and Microeconomic
• Use cases: Arduino, NextCloud, RISC-V, Reprap, X-Road

• Literature review, more than 150 publications screened, 
Numerous expert interviews, Stakeholders survey

• Public policies around the globe screened



Main Outcomes of the Study
• Confirmation of big impact:

• Companies located in the EU invested around €1 billion in OSS in 2018

• Impact on the European economy of between €65 and €95 billion.
• Cost-benefit ratio of above 1:4 
• Increase of 10% of OSS contributions:

• Annual generation of an additional 0.4% to 0.6% GDP

• More than 600 additional ICT start-ups in the EU. 
• Open Source  Public good
• Maximization of its return in Europe requires policies at EU level. 
• Case studies reveal that by procuring OSS instead of proprietary software, 

the public sector could reduce the total cost of ownership, avoid vendor lock-
in and thus increase its digital autonomy.

• Analysis of existing public policy actions in Europe and around the world. 



Cloud - Edge – IoT: Horizon Europe Work Programme 2023/24
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Cognitive Computing 
Continuum: Intelligence
& automation for more
efficient data processing: 
Research TRL 2-5

• Management of the computing
continuum

• Swarm computing and
decentralised intelligence

• End-to-end security and
identity management across
the continuum

• „Green“ optimisation of data
processing across the
continuum

Piloting emerging Smart IoT
Platforms and decentraised
intelligence: Innovation TRL 4-7

• Mature and customise emerging
smart IoT technologies

• Validate reference architectures and
open platforms in application context

• Foster innovation scenarios of
ubiquitous data and computation in the
computing continuum

• Consensus and ecosystem building in 
and across verticals

• Bridging between research & adoption
through piloting in/across verticals

Open Source for Cloud/ 
edge Digital Autonomy:
Research TRL 2-5

• Open architectures for
Cloud/Edge processing

• Complementing on SW-level  
EU semiconductor projects

• Enabling EU HW for Cloud/ 
edge data-centre use

• Stimulating open source
communities

• Increase strategic autonomy

Key Input: Industrial Cloud / 
Edge Technology Roadmap 

Key Input: Cloud-Edge-IoT
Strategy Forum 

Key Input: Industrial Cloud / Edge
Technology Roadmap 

Open Source for Cloud 
based services

2022-DIGITAL-
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Destination 4

Fundamentals for SW 
Engineering:
Research TRL 2-5

• ???
• Increase strategic autonomy



Compatibility description: 
Packaging, pin description
and instruction set 
LGA xxx
DIP xxx
SIP xxx

DDR4
DDR5
?

SATA
eSATA
M.2

USB
PCIe
Ethernet
DP
Infiniband
…

Mini-ATX
ATX
eATX

Open Source: The Pursue of Digital 
Autonomy



Open Source:
The way Forward
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Next Steps for EU actions & programmes

2021-2022

2027 and beyond

Long Term 
Research

Deployment 
of Digital 
Services

Deployment
of Digital 
Infrastructures

Industrial view



Cloud - Edge – IoT: Horizon Europe Work Programme 2023/24

Environments & tools
for Decentralised
Intelligence at edge

Future European 
Platforms for the
Edge: Meta OS 

Cognitive Cloud 
Framework: AI-enabled
Computing Continuum

CSAs: Co-ordination and roadmapping

Open Source for Cloud 
based services

DATA-2022-01-022022-DIGITAL-
EMERGING-01-26

DATA-2021-01-05DATA-2022-01-03

DATA-2021-01-07 / DATA-2021-01-08

Destination 4 Destination 3

2
02

1
/2

2
2

02
3

/2
4

Cognitive Computing 
Continuum: Intelligence
& automation for more
efficient data processing: 
Research TRL 2-5

• Management of the computing
continuum

• Swarm computing and
decentralised intelligence

• End-to-end security and
identity management across
the continuum

• „Green“ optimisation of data
processing across the
continuum

Piloting emerging Smart IoT
Platforms and decentraised
intelligence: Innovation TRL 4-7

• Mature and customise emerging
smart IoT technologies

• Validate reference architectures and
open platforms in application context

• Foster innovation scenarios of
ubiquitous data and computation in the
computing continuum

• Consensus and ecosystem building in 
and across verticals

• Bridging between research & adoption
through piloting in/across verticals

Open Source for Cloud/ 
edge Digital Autonomy:
Research TRL 2-5

• Open architectures for
Cloud/Edge processing

• Complementing on SW-level  
EU semiconductor projects

• Enabling EU HW for Cloud/ 
edge data-centre use

• Stimulating open source
communities

• Increase strategic autonomy

Key Input: Industrial Cloud / 
Edge Technology Roadmap 

Key Input: Cloud-Edge-IoT
Strategy Forum 

Key Input: Industrial Cloud / Edge
Technology Roadmap 

Open Source for Cloud 
based services

2022-DIGITAL-
EMERGING-01-26

Destination 4

Fundamentals for SW 
Engineering:
Research TRL 2-5

• ???
• Increase strategic autonomy



Thank you

© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are 
not owned by the EU, permission may need to be sought directly from the respective right holders.

Slide xx: element concerned, source: e.g. Fotolia.com; Slide xx: element concerned, source: e.g. iStock.com


