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Short description of the content of the deliverable  

In this document we present 14 key recommendations for Horizon Europe and Digital Europe. The 
report begins by giving an overview of driving factors for the SAE community. Actions that have 
already been undertaken or that are ongoing are then described followed by recommendations in a 
number of areas. These include ideas on how to create a Pan European Network of Digital Innovation 
Hubs and how to link these with National Initiatives as well as Public Private Partnerships and Digital 
Industrial Platforms. Access to finance is a big issue and also important for the sustainability of SAE 
and so this is also considered. Currently there is a proliferation of DIHs across Europe, however, there 
are still acknowledged White Spots and here an analysis is performed of the key White Spot countries 
to identify key areas of industrial interest. The Smart4Europe has also created a Technology and 
Innovation Radar as well as a Radar identifying Research and Technology Priorities. This gives a clear 
view of technologies and their maturity levels to aid with uptake by SMEs and also for 
recommendations for technology research priorities under Horizon Europe. The report also makes 
recommendations with respect to training and development of skills as well as the promotion of 
standards to SMEs in order to avoid fragmentation of activities. 
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Executive Summary 
 

In this document 14 key recommendations are presented for Horizon Europe and Digital Europe. The 
report begins by giving an overview of driving factors for the SAE community. Actions that have 
already been undertaken or that are ongoing are then described. A key aim is to create a Pan 
European Network of Digital Innovation Hubs and link these with National Initiatives as well as Public 
Private Partnerships and Digital Industrial Platforms. The challenges of doing this are considered and 
5 recommendations are made considering coordination of DIHs on a much wider scale, promoting 
awareness of regional activities and synchronisation of regional and national funding, as well as 
promoting better connection with PPPs and Large-Scale Pilots. For digitisation access to finance is a 
big issue and work by Smart4Europe has shown the funding landscape with respect to national 
funding, Business Angel funding and Venture Capital funding.  The sustainability of SAE and the DIHs 
also requires long term funding. This requires approaches to creating sustainable funding and also 
coordination of the interaction of the various funding bodies providing a single interface for SMEs. 

Although the network of DIHs is growing there are still acknowledged White Spots and this report 
presents an analysis of 5 White Spot countries with the aim of identifying key areas of industrial 
interest. Here it is necessary to target DIH activities towards supporting these sectors. The 
Smart4Europe project has also created a Technology and Innovation Radar and investigated 
applications of SAE technologies in new application areas, covering home automation, wearables, 
agriculture, and ocean monitoring. These are useful for SMEs giving a clear view of technologies and 
their maturity levels. The potential applications in new domains also provides ideas for SMEs of new 
business opportunities. In parallel with this a Research and Technology radar has also been produced 
with the clear target of providing recommendations for technology research priorities under Horizon 
Europe.  

A key need identified with respect to the Digitisation of Europe is the need for upskilling and skilling 
the workforce. This requires a concerted action on training and development of skills not only within 
industry but also more generally within Universities and at the school level in order to provide the 
workforce for the future. This requires a range of targeted coaching and training actions. 

ICT standardisation is an important enabler for the Digital Single Market. Standard-setting is seen as a 
key element in supporting the scale up of new innovations. Currently there are many fragmented 
standardisation activities across Europe and a need to provide better visibility of these. There is also 
a need to promote key standards to SMEs and highlight the importance of adopting standards for 
growth. Overall the report puts forward: 

 5 recommendations on how to create a Pan European Network of Digital Innovation Hubs and 
how to link these with National Initiatives as well as Public Private Partnerships and Digital 
Industrial Platforms.  

 2 recommendations on how to coordinate funding to support the sustainability of SAE.  

 1 recommendation with respect to targeting 5 White Spot countries based on an analysis of key 
industrial areas.  

 1 recommendation on maintenance and promotion of a Technology and Innovation Radar to 
provide a clear view of technologies and their maturity levels to aid with uptake by SMEs Radar. 

 1 recommendation considering the promotion of SAE technologies in new application areas, such 
as, home automation, wearables, agriculture, and ocean monitoring. 

 1 recommendation considering proposed Research and Technology Priorities for Horizon Europe.  

 1 recommendation with respect to training and development of skills. 

 2 recommendations to improve visibility of standards activities and promote key standards to 
SMEs.  
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1. Introduction 

This report presents the SAE community vision and recommendations for the SAE strategy towards 
FP9. Digital Technologies have already entered our daily life, with many interactions. Digital 
transformation and innovation are now considered a necessity for all industrial sectors especially if 
they want to stay ahead in the global race. Thus, action at a European level is required to achieve 
digitisation successfully in order to create benefits for both society in general and also in a European 
economic sense. 

 

1.1 SAE Community Vision 

The vision for the Smart Anything Everywhere (SAE) Initiative is to address the “next wave of 
products that integrate digital technologies” with the aim of transferring knowledge and fostering 
collaboration to promote the uptake of digital technologies by European industry. The overall 
ambition is to contribute to Europe's need to accelerate the design, development, and uptake of 
advanced digital technologies by bringing Innovation Actions (IAs) together. In order to boost digital 
transformation of European Industry European small and medium-sized enterprises (SMEs) and mid-
caps need to be supported to produce competitive products based on innovative electronic 
components, software, and systems. Companies can achieve competitive advantage by promoting 
early technology adoption. It assists technology suppliers to seek finance for their product 
development and enables access to early customers. 
 

 
The Smart4Europe project has been supporting this version by: 
 
•    Connecting with the community and enhancing SAE growth by bringing on board SMEs and mid- 
      caps 
•    Multiplying and creating an SAE ecosystem and achieving growth through collaboration 
•    Enabling the next generation of SAE and growth in new sectors 
 

 

Figure 1. Overall objectives of Smart4Europe 

 

The actions are shown in Figure 1 which has included work on outreach, matching and brokering as 
well as activities identifying funding sources, promising technology areas and application fields 
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through which the SAE Initiative can be expanded. This has also led to recommendations being 
elaborated to support strategic development towards the next Framework Programme, Horizon 
Europe. 

 
Figure 2. Smart4Europe Ecosystem Integration: Smart Systems Integration, Organic and Large Area Electronics, Internet of 

Things and Cyber Physical Systems 

 

Smart4Europe has addressed Smart Systems Integration, Organic and Large Area Electronics, Internet 
of Things and Cyber Physical Systems as shown in Figure 2: 
 

Smart Systems Integration (SSI) addresses microsystems considering the ability to combine sensors, 
actuators, data processors and communication interfaces in one single compact system to perform a 
desired functionality for a (human) user or for another (connected) system. Smart Systems have 
become increasingly miniaturised and autonomous in terms of their actions.  
 
Organic and Large Area Electronics (OLAE) are driving the uptake of affordable and easily integrable 
electronics for numerous applications (e.g. flexible electronics, lower cost touch pads and display 
panels). In this respect material science is providing solutions with suitable properties and supporting 
low cost processes for producing them (i.e. design, synthesis, production techniques and 
characterization of materials).  
 
At the applications level enabling software, algorithms and connectivity are used to create “Smart 
Systems”. These are used to provide the “Things” in the Internet of Things and provide embedded 
system components that become part of a CPS which interacts closely with physical systems. Energy 
procurement and management are often a crucial question, particularly when remote parts have to 
be operated in locations where there is limited or no available electrical power. In this case there is a 
need for customised low-energy (energy-efficient) computing, with potentially adoption of energy 
harvesting from the environment.  

The applications driven areas, the Internet of Things and Cyber Physical Systems are fuelled by 
developments in Smart Systems Integration and Organic and Large Area Electronics as well as other 
developments within the ecosystem such as in computing, e.g. neuromorphic computing. Each of the 
fields, SSI, IoT, OLAE and, CPS, already have their own European Technology Platforms (ETP) as 
industry-led stakeholder initiatives to drive innovation, technology transfer and European 
competitiveness. Each ETP organises events for its own ecosystem, develops its own roadmaps and 
strategic research agendas and mobilizes public and private funding on a regional, national and EU 
level to achieve its goals.  
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Figure 3. Smart4Europe Ecosystem Integration: 88 Projects and DIHs Brought Together 

 

Smart4Europe with its wide coverage of the domain covering 88 projects and DIHs as shown in Figure 
3 has brought these communities together to address the Smart Anything Everywhere Vision and 
Digitisation of European Industry initiative by interdisciplinary cooperation to exchange and learn 
from previous experience, combine funding and coordinate activities on emerging and future 
technologies. 
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2. Driving Factors 

 

 

Figure 4 Challenge of Capturing Digitization Potential (Source: McKinsey & Company) 

We are already pervasively exploiting Digital Technologies in our day-to-day life and increasingly we 
live in a connected society. The consulting firm McKinsey predicted in a report from April 2015 that 
one trillion objects are expected to be connected to the internet by 2025 [1] and highly connected 
countries can see 40% more GDP growth than the least connected countries. Thus, digitisation is key 
for Europe. As stated in the European Commission’s Communication on Digitising European Industry 
(COM (2016)180 final) [2] “Embracing digital technologies will help companies to grow beyond the 
EU internal market and make the EU an even more attractive location for global investments”. Digital 
transformation and innovation are now a necessity for all industrial sectors in order to stay ahead in 
the race for global advantage. This applies to innovations in products, manufacturing, new services 
and business models as well as in utilising available resources more efficiently and effectively for 
sustainability. Here as shown in Figure 4 the degree of captured potential from innovation is still low 
and Europe as a whole is lagging behind many countries. 

The need for action is pressing as digital transformation of society and industry is fundamentally 
changing the way we live and work and the speed of digitization is taking many businesses by 
surprise. SMEs and mid-caps, in particular, struggle to react to this quickly changing environment in 
many cases seeing digitization as a threat. At the same time others who embrace digitization are 
successfully exploiting new opportunities created by technologies such as artificial intelligence and 
robotics. Every industry, large or small, high tech or not needs to understand the digital 
opportunities.  ‘It’s all about speed and agility’ was the tenor of the Digitizing European Industry (DEI) 
Stakeholder Meeting in Paris held at the end of March 2018 [3] and to achieve digital transformation 
mind-sets need to change.  
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3. Actions to Date 

 

Figure 5. The SAE Initiative 

The Smart Anything Everywhere (SAE) initiative was set up in 2015 to help SMEs, start-ups and mid-
caps to enhance their products and services through digital technologies, with the help of Digital 
Innovation Hubs. So far, €58 million have been invested into the SAE initiative, and a further 
investment of €64 million is committed for 2019. The aim is to accelerate the design, development 
and uptake of advanced digital technologies by European industry, in particular, SMEs and mid-caps. 
The core objective is to deliver products and services that include highly innovative electronic 
components and systems. There is also an aim to encourage take-up of new technologies in low-tech 
sectors where innovation could have a huge impact. To address this, collaborative ecosystems are 
being built in which researchers, large industries and SMEs across the complete value engage in a 
large number of small application experiments facilitated by Europe’s leading competence centres. 
Currently the SAE initiative covers four key technology areas: 

 Cyber-physical and embedded systems 
 Customised low energy computing, powering Cyber Physical Systems and the Internet of 

Things. 
 Advanced micro-electronics components and Smart System Integration 
 Organic, flexible and wearable electronics 

These collaborations are allowing SMEs and mid-caps to pursue new ideas via focused application 
experiments. In these, companies can experiment with new technologies, try them out in their 
processes and work together with the suppliers of the technology to adapt it to their specific needs. 
This activity is supported by Digital Innovation Hubs who provide knowledge and resources. The aim 
is to create a win-win situation. Companies win through development of a new product or service 
that transforms their business through digital innovation and technology suppliers can bring their 
technologies to new markets and services. The participating Digital Innovation Hub also benefits by 
working on industrial projects which creates a new sustainable business model. More than 200 
experiments have been launched since the beginning of the initiative, helping hundreds of companies 
across Europe to foster their competitiveness. The concept has been extended to cross-border 
experiments and to provision of business consulting, training or help to find finance. Four SAE 
projects are currently active (FED4SAE[4], SmartEEs[5], Diatomic[6] and Tetramax[7]). They will run 
15 open calls for experiments between 2018 and 2020.  
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4. Creation of a Pan European Network of Digital Innovation Hubs 
 
Only one out of five SMEs in the EU are highly digitised, yet they represent over 90% of all businesses 
in Europe. As highlighted earlier, in order for Europe to remain competitive internationally there is a 
need for companies to exploit digital opportunities. The digital revolution brings opportunities for big 
and small companies, but many of them still find it difficult to know in which technologies to invest 
and how to secure financing for their digital transformation. There are also strong differences in the 
level of digitalisation across the EU, depending on the sector and region. To address this Digital 
Innovation Hubs were launched in April 2016 with initiatives such as SAE and I4MS under the 
Digitizing European Industry Initiative (DEI) [8]. At the core of these are technical universities or 
research organisations that act as competence centres. The aim of a DIH is to act as one-stop-shops 
where companies can get access to the latest technologies, knowledge, skills and testing facilities as 
well as access to specific business and funding services to support uptake and growth. This includes 
financing advice, market intelligence and provision of networking opportunities. These act as a 
catalyst for European Digitisation helping SMEs and mid-caps to produce competitive products based 
on innovative electronic components, software and systems. 
 
The concept has been successful and this has also led to Member States also investing, often by 
regional development funds, in Digital Innovation Hubs supporting national/regional digitalisation 
strategies. Although DIHs have the mission to support European SMEs and mid-caps on their ‘digital 
transformation journey’, each company looks very different dependent on the size, sector, region, 
‘digital maturity’ and (organizational) culture. There is no ‘one-size for all’ approach and the resulting 
DIH landscape is still very heterogeneous with fragmentation of EU, national and regional initiatives 
and efforts across domains. While a local DIH might be the best one to understand the regional 
settings and speak the same language as the SME or mid-cap, it might not have the right 
technologies, capabilities or services available to provide the right support for its digital 
transformation. There is thus a need to exploit the broader knowledge base and enormous wealth of 
technologies and services available across the network of European DIHs.  
 

Cross-border support programs for SMEs and mentoring schemes for DIHs have already successfully 
demonstrated how regions in Europe can help and learn from each other. A noted challenge, 
however, is that many SMEs look for local solutions due to cultural, language and distance issues 
which makes cross-border or pan-European collaboration less appealing.  

 

In order to build a collaborative and sustainable network of DIHs acting as ONE ‘technology and 
service provider’, will require a stronger linkage of key SAE players, not only within the DIH 
community, but also across PPPs such as ECSEL, the DEI CSAs, the European Institute of Innovation 
and Technology (EIT), the European Enterprise Network (EEN), National Contact Points (NCP) and 
investors. To support this the EU is supporting the collaboration of DIHs to create an EU-wide 
network, where companies can access competences and facilities not available in the DIH of their 
region. This network will lead to knowledge transfer between regions and will be the basis for 
economies of scale and investments in the hubs. For this, the European Commission is investing EUR 
100 million per year from 2016 to 2020.  
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Recommendations How Who 

There is a need to provide 
coordinated support to link 
together the existing and 
growing network of 200 Digital 
Innovation Hubs. 

The establishment of the DEI DIH Working Group 
has been successful in regularly bringing together 
stakeholders interested in Digital Innovation Hubs 
to discuss relevant topics, exchange good 
practices and move the policy area forward. 
However, there is a need for a more concerted 
action to connect the current fragmented 
activities together. In response to this the 
Smart4Europe project has already initiated 
discussions with I4MS and put forward a proposal 
for a new CSA to bring together key initiatives 
under H2020. This also includes a new partner 
that addresses specifically training and the 
manufacturing sector under I4MS, thus linking 
I4MS with SAE. It also includes linkage with the 
DIHNET.EU CSA [9] which was set up to 
coordinate the whole network of Digital 
Innovation Hubs and EIT Digital [10] through 
MIDIH [11].  

Smart4Europe2 

Support wider linkage across 
disciplines with common 
interests in SAE. 

A much wider activity is needed to link across 
other key contributing areas to SAE. This includes:  

 Robotics - European Coordination Hub for 
Open Robotics Development (ECHORD++ 
[12]), ROBOTT-NET [13] and the Robotics 
Digital Innovation Network (RODINE [14]),  

 Photonics - Access Centre for Photonics 
Innovation Solutions ACTPHAST 4.0 [15] 
and regional activities such as EPRISE 
[16]. 

 HPC - SESAME.NET [17] promoting the 
use of HPC by SMEs.  

Data is also acknowledged as being the new “oil” 
for business and here there needs to be support 
for Open Data to allow SMEs to create new 
services. Here linkages with the Data Pitch 
Innovation Programme [18] and the Open Data 

Incubator Europe ODINE [19].  

DEI DIH 
Working Group 
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5. Linking National Initiatives 

 

Figure 6. National Initiatives 

 

Many national initiatives for digitising industry have also been launched across Europe in recent years 
as shown in Figure 6. This is encouraging showing the growing momentum in digitalisation across 
Europe. At the same time this presents a fragmentation challenge as value chains for industry are 
distributed across European member states. Thus there needs to be a degree of synchronisation in 
digitisation activities at the European level. To support this the European Commission plans to use its 
policy instruments, financial support, coordination and legislative powers to trigger further 
investments in all industrial sectors. This includes working with Member States in public private 
partnerships to fund developments in digital technologies and digital industrial platforms. Funding is 
also being targeted at cloud infrastructure and large-scale test-beds to accelerate standards setting. 
The key intent is to work in partnership with industry and also encourage gearing through large 
private investments. 

 

Figure 7. European Commission's Actions 
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Following a roundtable in September 2016, the European Commission, together with Member States 
and industry, set up a governance framework to mobilise stakeholders, exchange best practices, and 
support the coordination of EU and national initiatives. To coordinate effort the European Platform of 
national initiatives [20] was launched in March 2017 with the aim of: 

 sharing experiences, 
 triggering collaboration and joint investment, 
 exploring common regulation, and 
 re-skilling the workforce. 

The objective is to build a critical mass of initiatives and investments for digitising industry, and to 
ensure the commitment of Member States, Regions and private sector to achieving DEI goals. The 
Platform builds on and complements 15 existing initiatives and welcomes new national initiatives. 
High-level roundtables are held twice a year with representatives of Member States' initiatives, 
industry leaders, and social partners. There is also an annual European stakeholder forum which 
gathers around 500 participants from all over Europe. The European Commission also created a 
catalogue of national and regional initiatives [21]. 

At the national and regional level there is a strong relationship with local industry. Here it is 
important to understand the economy and technical challenges faced by industry at the local level. 
This influences strongly how regional resources are allocated and distributed to companies. This 
raises a key challenge when it comes to linking national and regional strategies at the European level 
as there is a need to encourage the allocation of finance for cross-border innovation collaborations. 
This needs to be set against the priority of regions which is to support their own local interests. This 
requires identification of win-win collaborations that can be clearly articulated to regional funding 
bodies. 
 

Recommendations How Who 

Raise awareness of local 

priorities and identify where 

collaboration beyond borders 

creates win-win situations.  

Create an awareness campaign 

to ensure the regions 

understand correctly the 

technologies offered, their 

growth potential and the 

opportunity for them to 

support their adoption.  

Regional and national funding 
bodies and European 
Commission. 

Promote synchronisation 

between regional calls for 

funding to enable joint 

activities. 

Engage with regional funding 
bodies and encourage 
exchange of information to 
maintain visibility of funding 
opportunities. 

Regional and national funding 
bodies and European 
Commission. 
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6. Creating Critical Mass Linkage with Public Private Partnerships 
 

The Digitising European Industry strategy has also engaged in Public Private Partnerships to focus on 
key technologies and their implementation through federated projects. The European Commission 
has invested heavily in Public Private Partnerships to create critical mass and enable a long-term, 
strategic approach to research and innovation. More than €20 billion is to be invested up until 2020. 
The provision of long-term funding reduces uncertainties by allowing for long-term commitments. 
Public Private Partnerships: 

 provide a legal structure to pool resources and to gather critical mass; 
 make research and innovation funding across the EU more efficient by sharing financial, 

human and infrastructure resources; 
 facilitate the creation of an internal market for innovative products and services; 
 enable innovative technologies to get faster to the market; 
 provide the right framework for international companies to anchor their research and 

innovation investments in Europe; 
 enable the scale of research and innovation effort needed to address critical societal 

challenges and major EU policy objectives. 

A key outcome from the PPPs is development of EU level strategic research and innovation agendas 
supported by a critical mass of resources to address them. Public Private Partnerships and a Joint 
Undertakings have been created in key digital technologies such as 5G, big data, High Performance 
Computing, cybersecurity, photonics, robotics and electronic components & systems. The PPPs have 
proven to be effective in developing technology building blocks and innovations (e.g. robotics, smart 
sensors, big data and mobile communication) in different fields as well as in attracting industry 
investments. The ECSEL JU has been aligning national and EU strategies and attracts considerable 
private investment.  

6.1 Digital industrial platforms 
The European Commission is also supporting digital industrial platforms with the aim of integrating 
and demonstrating key digital technologies in real-world applications, processes, products, and 
services. Digital industrial platforms are essential in applications such as connected smart factories. 
Here a platform is required to take data from machines and make it available for monitoring and 
control applications. This allows third parties to develop applications based on that data. Supported 
with appropriate business models, these platforms may also create new ecosystems in a multi-sided 
marketplace with new innovative products and services as well as helping to promote the 
development of worldwide standards.  

In the period 2018-20, the EU is investing around €300 million in strategic next-generation platform 
building and piloting through large-scale federating projects. The Working Group on digital industrial 
platforms identified the following key areas: 

 digital Manufacturing platforms for connected smart factories, 
 agricultural digital integration platforms and digital service platforms for rural economies, 
 smart hospital and smart/healthy living at home, 
 interoperable smart homes and big data solutions for energy, 
 smart construction 
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6.2 Large Scale Pilots 
To support uptake of new platforms large-scale piloting and experimentation is also needed. Large 
scale pilots have been funded in agriculture, autonomous vehicles, smart cities and wearables with a 
future pilot planned in manufacturing. In total, around €1 billion EU investment will be made 
available in 2018-20 for efforts on platform building, large-scale piloting, pilot lines, and related 
activities. 

Currently there are a lot of activities going on within the PPPs, Large Scale Pilots and Platforms which 
although supported by their own respective communities are less visible at the wider scale 
particularly within the DIH networks. There is thus a need for an outreach activity to ensure that the 
SME community gains visibility of developments within these larger activities. A challenge here is to 
engage with SMEs who are constrained by time and resource issues. The outreach needs to be 
coordinated in such a way as to maximise the coverage of relevant SMEs who may be interested in 
the takeup of technologies being developed. It should be noted that this should also increase the 
impact of the large scale activities creating a multiplier effect.  
 

Recommendations How Who 

Ensure that the PPPs, Large 
Scale Pilots and Platforms are 
better connected with the DIH 
activities. 

Coordinated outreach by PPPs 
and Large Scale Pilots to the 
SME community. 

PPPs and Large Scale Pilots 
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7. Access to Finance 

To digitise SMEs all over Europe, significant new funding will be required. This cannot be supported 
solely by the EC and so there is a need to leverage further investment by creating linkages with 
regional and national initiatives as well as identifying support from all the players that are required 
for successful digitisation of industry. In Smart4Europe a map of existing national and regional 
“digital initiatives” was created [22]. Additionally, access to funding for the complete “innovation 
pipeline” was considered. Three different types of funding were considered: Research funding, 
Business Angel funding for more early stage and more risky development, and Private Equity funding 
for more mature product development at a national level based on extensive searches of the web 
concentrating on active companies who are known to fund “digital” areas. The resulting overview 
map of national and regional support for digital innovation highlights areas where certain types of 
funding are stronger or weaker. This goes beyond the existing knowledge on digital initiatives 
presented on the EC Futurium website [21] and the TNO map that has been developed of Digital 
Innovation Hubs.  

 

 

Figure 8. Support in Terms of Initiatives across Europe 

A map of national initiatives is shown in Figure 8 [22]. It was noted that there are very strong 

supporting initiatives in Austria, Belgium, Germany, Denmark, Spain, France, Ireland, Italy, Latvia, 

Netherlands, Portugal and Sweden (Blue). The positive news is that most other countries also have 

good support. However, notably there is little or no support in terms of initiatives in Estonia or 

Greece (Red). 
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Figure 9. Business Angel Support Across Europe 

A map of Business Angel funding is shown in Figure 9 [22]. Very strong Business Angel support was 
noted in Austria, Germany, Spain, Netherlands, Poland, Portugal, Sweden and the United Kingdom 
(Blue). It was also observed that in the majority of other countries Business Angel support tends to be 
OK or good. In some countries, however, there was very weak or no Business Angel support (Red). 
These included in Cyprus, Greece, Croatia and Slovakia. In some cases this is due to a lack of Business 
Angel culture in the country. 

 

 
Figure 10. Venture Capital Support Across Europe 

The Venture Capital support across Europe is shown in Figure 10 [22]. This figure highlights strong 
support in Austria, Germany, Spain, France, Ireland, Italy, Netherlands, Poland, Portugal, Sweden and 
the United Kingdom (Blue). There is very strong support in some countries.  Overall the VC support 
was generally OK across Europe. The area where there is less support is in later stage funding in the 
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stage prior to IPO. VC funding support was identified as being weak in Bulgaria, the Czech Republic, 
Hungary, Slovenia and Slovakia (Red).  
 

 
Figure 11. Double Valley of Death for New Innovations (Source EIB) 

The lack of funding for later stage investments was confirmed in a meeting with Bjorn Gigler of the 
European Investment Bank (EIB) and representatives of the European Commission. In reality there is 
a double valley of death as shown in Figure 11 which businesses need to address. This is currently 
being considered by the EIB and European Commission in terms of providing new financial 
instruments under Horizon Europe to provide equity loans.  

Overall it can be noted that there is a very positive position for Europe, however, a number of 
conclusions can be drawn from the work: 

 Universally strong countries are Austria, Germany, Spain, Netherlands, Portugal, Sweden, 

United Kingdom when it comes to funding the “innovation pipeline”. 

 France, Ireland and Italy have strong support in most areas but are not so good when it 

comes to Business Angel funding. 

 In contrast Poland is very strong on Business Angel and Venture Capital funding, but less so 

on national initiatives. 

 A number of countries have weaker Venture Capital funding support such as Bulgaria, the 

Czech Republic, Finland, Croatia, Slovenia and Slovakia. 

 Countries with weak support overall with respect to digital innovation are Greece, Slovakia 

and Croatia.  

It is also highlighted that at a European level some initiatives such as H2020, ESIF and JEREMIE are 
providing significant support for innovation and are to be encouraged.  
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Figure 12. European Investment Fund (Source EIF) 

The Commission promotes commercialisation and uptake of innovation via a number of means. The 
Horizon 2020 programme will provide €80 billion funding over 7 years (2014 to 2020) and the 
European Structural and Investment Funds (ESIF) will provide €110 billion to innovation activities, 
ICT, small and medium-sized enterprise (SME) competitiveness. Here regions have to develop smart 
specialisation strategies prior to receiving ESIF funding for projects which has the effect of 
concentrating regional investments in local strengths. There is also a European Fund for Strategic 
Investments (EFSI) to help speed up economic recovery and boost investment and growth in Europe.  

The EIB also provides loan guarantees for European SMEs that are taking innovation risks under the 
Innov’Fin program via collaboration with banks in different European countries. The EIB is also 
looking at providing funding support for Digital Innovation Hubs and in providing financing for SMEs 
engaged with DIHs via facilitating local bank loans. EIB is currently engaging in a study to define how 
to support DIH sustainability and SMEs looking at: 

 

 How to reach SMEs and incentivise them to enter in their digitalisation process 

 How to extend advisory and assessment capability of DIH  

 How to enable a consistent valuation of Digital assets 

 How to optimize the ecosystem to enable the loan process.  

In looking at the Innovation Actions that have been funded there are linkages either via VCs being 

partners or by providing support to reach investment readiness level and training on how to pitch. 

Notably, investors want to earn money via investing in companies that will increase in value before 

an exit strategy. As such this favours investment in fast value generation businesses such as software 

businesses with high growth potential, i.e. those that could bring a disruption to a market with a 

significant size. This ensures that the exit strategy is attractive for an investor.  

This favours development that will quickly address the European or world-wide market (rather than 
at national level). A problem, however, within Europe is fragmentation and it requires a lot of 
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investment for companies to grow at a European level. Also, there is strong competition from US and 
China and companies. This drives companies to be international to succeed. 

There is thus a need to provide a central point to connect European private and corporate investors 
with SMEs via SAE and the network of Digital Innovation Hubs [23]. The diversity of funding rules also 
makes it difficult for an SME to engage and one set of harmonised rules should be used for funding. A 
challenge is that the Digital Innovation Hubs themselves also need to be self-sustainable in order to 
serve the SAE community and promote new technologies and applications that could lead to new 
products and services. There is thus also a need to establish long-term funding mechanisms that can 
support the DIH network. 

 

Recommendations How Who 

Address fragmentation by 
putting SAE at the centre to 
provide single point of contact 
and harmonise the rules for 
funding to make it clearer for 
SMEs 

Connect European private and corporate investors 
via SAE and provide single interface to start-ups 
and SMEs. SAE Innovation Actions should act 
together to create critical mass, raising visibility 
and impact speaking on behalf of 88 partners from 
23 Member States.  

 

SAE IAs should join forces on identifying 
complementary sources of revenues for the 
companies to finance their RD&I developments. 
Looking for the appropriate regional or national 
funding mechanism is time consuming and could 
be done at the SAE initiative level. “One 
harmonised set of funding rules” should be 
adopted to simplify SME engagement. This 
approach could be later expanded to other 
programmes. 

SAE 
initiative 
with 
support 
from EIB. 

There is a need for long term 
funding as it takes time to 
evolve from public funding to 
self-sustainability. (Note. Even 
initiatives that have been 
funded by national funding 
agencies for 10 years are not 
yet self-sustainable). 

Sustainability may be achieved via: 

 Industry membership subscriptions could give 
preferential access to capabilities, services, IP 
etc. Industry members also strongly influence 
(according to their membership level) the 
programme conducted.  

 Digital Innovation Hubs should consider new 
business models that provide development 
support for the most promising technology 
ideas and services in return for a share of the 
profits if they are commercially successful.  

 

DIHs 
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8. Addressing White Spots 
 

Figure 13. Addressing White Spots (Source: Max Lemke - Smart Factories EU13 programme) 

 

The Digitising European Industry initiative is aiming to establish a DIH presence in every European 
region by 2020. However, in many cases regions are still underrepresented in the existing network. 
To try and address this training programmes for new DIHs such as the I4MS mentoring programme, 
Smart Factories in New Member States in Central and Eastern Europe and the DIH Enhanced Learning 
Programme as well as 8 million to support new DIHs in underrepresented regions with strong 
industrial activity. 

It is also important to target activities towards the needs of individual countries with respect to SMEs 
and key sectors that are present. This allows for a far more effective impact through the support of 
strategic funding. In order to investigate this an analysis was performed of key “white spot” countries 
to understand what are the key national areas of growth and development particularly considering 
SMEs. This was done for Hungary [24], Bulgaria [25], Romania [26], Slovakia [27] and Slovenia [28].  

 

8.1 Hungary 

The proportion of SMEs in Hungary’s “non-financial business economy” has risen sharply in recent 
years. In 2013-2017, SME value added rose by almost one third (29.8%), and SME employment 
increased by 11.8%. However, employment growth in SMEs has not kept up with that of large firms 
during the same period. In general, in the period 2016-2017, SMEs grew by only 10.3% in value added 
and 2.3% in employment. The wholesale and retail trade is the biggest SME sector having increased 
by 36.9% in 2013-2017 with corresponding employment rising by 8.5% benefitting greatly from 
growing consumer spending. This is a result of the general economic upturn underpinned by a low 
unemployment rate of 4.2% and a significant rise in wage levels. Another sector which has 
experienced growth is transportation and storage and in the period 2013-2017 SME value added in 
this sector increased by 32.2% with an increase in employment of 17.8%. In addition to the increase 
in domestic demand for logistics services, most firms in this sector also benefited from international 
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trade in goods. SMEs in transportation and storage generated similar growth to large firms as road 
freight transport (which is largely provided by SMEs) is more dominant than railway and air freight 
transport. This sector has also benefited from improved tracking and safety in recent years thanks to 
electronic road traffic control and weighing systems. Competition between SMEs and large firms is a 
concern for SME growth in future.   

Another sector where SMEs grew significantly is the construction sector. In 2013-2017 growth was 
63.6% for value added and 15.9% for employment driven by the tax rate for newly built homes being 
reduced to 5% for the 2016-2019 period and support for housing investment (Family Housing 
Allowance scheme).  

Between 2016 and 2017 the number of businesses increased by 1.3% from 1,846,101 to 1,870,415. 
This net gain was the result of 127,420 business registrations, set against 103,923 business de-
registrations. Considering start-ups, a large governmental funding programme has been created. 
Hungary has many entrepreneurs without a university education and 26.3% of founders (compared 
to 13.5% in Europe as a whole) have no university degree. Start-ups are present in many sectors such 
as consultancy (13.2%), IT and software (18.4%) and Hungary is first in the EU for education start-ups 
(15.8%, against the EU average of 3.2%). Unlike most European start-ups, Hungarian start-ups 
generate revenue both through business-to-business (22.9%) and business-to-customers trade (20%, 
against the EU average of 6.6%). Budapest is currently the country’s start-up hub, with growing 
communities in other regions such as Szeged and Pécs.  

Many firms have also scaled up their operations in recent years. In 2015, 3,860 firms (12.5% of all 
firms with at least 10 employees were high-growth firms) which is substantially higher than the EU 
average of 9.9%. High-growth firms are particularly prevalent in the transportation and storage 
sector where at 17% they rank first in the EU, and in the administrative and support services sector 
(14.5%).  

 

8.2 Bulgaria 
SMEs are the backbone of the Bulgarian ‘non-financial business economy’ accounting for 65.2% of 
value added and 75.4% of employment, well above the EU average of 56.8% and 66.4%, respectively. 
Bulgarian SMEs employ 4.4 people on average, against 3.9 in the EU as a whole. The largest SME 
sectors are the wholesale and retail trade and manufacturing. Average productivity of Bulgarian 
SMEs, calculated as value added per person employed is 74.3 % which is lower than the EU average. 
Bulgarian SMEs generated sharp value-added growth of 60.5% in 2011-2017. The increase was 
especially strong in micro firms, with value added rising by 83.9% within the same period. Growth in 
SME employment has been more subdued. In 2016-2017, SME employment increased by 1.1%, and 
SME value added rose by 3.6 %. In this same period, the highest growth in SME value added was in 
micro firms, at 6.0 %.   
 
In 2011-2017 SMEs in wholesale and retail trade grew strongly at 58.7%, however, SME employment 
declined by 2.7%. Large companies significantly outperformed SMEs, in terms of value added and 
employment growth, increasing by 75.5 % and 17.0 % respectively. There is a generally positive 
economic climate in Bulgaria with rising incomes and consumer spending. Online retail is becoming 
more and more prevalent, although Bulgaria still lags behind the rest of Europe in terms of internet 
usage and online shopping. New technologies have also affected traditional shopping with 
consumers wanting cashless and contactless payment options, as well as mobile device payment 
systems. The operational and training costs of adopting this technology is a barrier for small and 
micro firms.  
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The information and communication sector has been a very dynamic SME sector responsible for 
more than a third of SME job creation in 2011-2017. Against its 2011 level, SME employment was 
47.3% higher in 2017. SME value added growth has also been very high at 93.5% within the same 
period. The computer programming and consultancy sector has also been a major driver of growth 
with strong international demand. In 2016, 70% of Bulgarian ICT firms engaged in export activity. 
Domestically digital technologies (such as block chain and cloud technologies, enterprise resource 
planning and customer relationship management software) are increasingly being integrated into the 
production processes of a wide range of sectors, including finance, insurance and healthcare.  
 
Business registrations fell by 2.2% in 2016-2017, falling to 52,790 in 2017 and deregistrations (2,150) 
rose sharply by 20.7%. However, a large proportion of Bulgarian firms have shown high growth in 
recent years. In 2015, 2,835 firms (10.7% of all firms with at least 10 employees) were high-growth 
firms. The biggest proportion of high-growth firms is in transportation and storage, at 13.9%, 
exceeding the EU average of 12.0%. High-growth firms are also particularly prevalent in 
administrative and support services, at 13.2%. However, this is lower than the EU average of 14.0%. 
The recent SME growth is expected to continue over the coming years. In 2017-2019, SME value 
added is forecast to increase by 15.1%. Likewise, SME employment is predicted to increase, by 3.1% 
within the same period, corresponding to around 46,500 new SME jobs. 

8.3 Romania 
Romanian SMEs provide roughly two thirds of all jobs in the non-financial business economy and 
account for 52.8% of total value added. SMEs in Romania employ 5.7 people on average, compared 
to the EU average of 3.9 and productivity is less than one third of the EU average. SMEs in the non-
financial economy have experienced strong growth. Here value added increased by 44.6% between 
2012 and 2016, and rose by 10.1% in 2015-2016. Micro firms performed particularly well, with an 
86.6% increase in value added. SME employment grew by 3.9%.  

Between 2012-2016, SMEs in the information and communication sector experienced a value added 
increase of 65.6% and a rise in employment of 12.3%. This sector is particularly important for 
Romania’s stability and growth because it provides services to international companies and pays 
above-average salaries. Romania is an attractive location for IT investment, with a greater number of 
IT and computer engineers per capita than the US, India, China, or Russia. The labour costs are also 
much less than Western Europe or the US. Government support has contributed to local 
development in ICT with funding to cover salary costs for young graduates and tax exemption for IT 
employees, aimed at reducing the brain drain to other countries. SMEs in the accommodation and 
food service sector also experienced strong growth. In 2012-2015, the number of domestic and 
international tourists in Romania rose by 29.1%, totalling almost 10 million in 2015. This growth was 
supported by increased investment in hotels, along with a rise in the availability of package holidays. 
Further support for the tourism industry came from legislation, which reduced VAT on food products 
and package holidays from 24% to 9%. A ‘holiday vouchers law’ has also encouraged domestic 
tourism. All Romanian workers are eligible to receive government-funded holiday vouchers with a 
cash value of six times the minimum monthly salary, specifically for spending on holidays in Romania.  

This has also positively affected the transport and storage sector (particularly air transport) with SME 
value added rising by 62.5% and employment by 14.2 %. New airlines were attracted to Romania as a 
result of major government investment in airport upgrading, improving departure areas and creating 
new boarding gates. Likewise, postal and courier activities have also grown. Courier companies have 
experienced annual growth of 10%-15% as a result of increased delivery volume, largely due to the 
rise in e-commerce transactions. The number of internet users engaging in e-commerce is still, 
however, below the EU average, and among the lowest in the EU.  
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In 2016, 105,982 new businesses were registered which was a 6% fall compared to 2015. The number 
of insolvencies in 2016 (109,113) was a seven-year high resulting in a negative net effect which was 
blamed on an increased tax burden on businesses. A 2.7% drop in self-employment was also evident 
in 2012-2016, however, 16.2 % of all employment in Romania is self-employment, 2.2 % higher than 
the EU average. Compared to the EU average of 9.2%, only 2.3% of all firms with at least 10 
employees were high-growth firms in 2014. The biggest shares of high-growth firms were in the 
information and communication and transportation sectors. Although SME value added growth is 
expected to increase projected employment growth is only 2.2% by 2018 with 59,200 new jobs 
predicted predominantly in micro firms and small firms. 

8.4 Slovakia 

SMEs contribute significantly to Slovakia’s total ‘non-financial business economy’ by generating 
52.5% of total value added and 72.0 % of total employment. Although the SME contribution to total 
value added is lower than average for the EU, their contribution to total employment is higher than 
the EU average. This indicates a large productivity differential between SMEs and large firms, with 
SMEs being much less productive in terms of value added per person employed. Micro firms play an 
important role for employment in Slovakia, providing 41.9% of all jobs. Slovak SMEs employ 2.6 
people on average, lower than the EU average of 3.9. The biggest sectors for SMEs in Slovakia are 
manufacturing and wholesale & retail. Together, both sectors contribute around half of total SME 
value added and half of total SME employment. SMEs have been growing in recent years in line with 
the country’s general economic expansion. SME employment increased by 13.8% in 2013-2017. In 
the same period, SME value added rose by 6.4% compared with large firms, whose value added grew 
by 23.5% in the same period. In 2016-2017, SME employment increased by 3.0% and SME value 
added by 3.9 %.  

In manufacturing between 2013-2017 SME value added and employment increased by 29.1% and 
15.4% respectively. Metal fabricated products and motor vehicles played a key role in this. Slovakia 
has become an important country for foreign investment by large automotive multinationals with 
benefits to other linked sub-sectors such as the manufacture of rubber and plastic products. The 
information and communication sector is also growing steadily with a predominance of high-growth 
firms and higher salaries. SME value added in this sector increased by 19.4% and employment by 
37.1% between 2013 and 2017. Micro firms provided an increase of 62.5% in value added and 56.5% 
in employment. This has been supported by IT clusters and associations such as Košice IT Valley and 
IT Asociácia Slovenska and from start-up initiatives in the ICT sector such as the Digital Coalition. The 
government has an action plan for digitising public administration and ICT usage is also increasing. 
The Digital Coalition, launched in September 2017, aims to improve coordination between the 
government and private, non-profit and academic sectors and thus foster better digital skills.  

In 2016 there was a net increase of 4,970 business registrations (58,838 registrations against 53,868 
de-registrations). This was significantly lower than the net increase of 9,708 in 2015. In 2016, 
business registrations were particularly prevalent in business services (4,239), other services (869), 
agriculture (854), and information and communication (810).  

The Slovak Start-up Ecosystem is also expanding and Bratislava is the start-up hub. Typical Slovak 
founders are male (76.5%) and hold a university degree (85.3%), however, 23.5% female founders 
compares well with the EU average of 15.6% female founders. Start-ups are found in many sectors 
such as software services (20.6 %) and IT (11.8 %) and Slovakia ranks highly for education start-ups in 
Europe (11.8% against the 3.5% EU average). Slovak start-ups employ 21.2 people on average, which 
is significantly above the EU average of 12.8. There is a high interest in doing business outside the 
eurozone (50.0 %, compared to 39.7% EU average) and with non-EU countries (40.0%, compared to 
27.0% EU average). Many Slovak firms have also successfully scaled up their operations. In 2015, 
1,816 firms (12.2% of all firms in the ‘business economy’ with at least 10 employees) were high-
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growth firms. This is substantially higher than the EU average of 9.9%. High-growth firms are 
particularly widespread in transportation and storage, accounting for 15.9% of all firms with at least 
10 employees in that sector and also in the information and communication sector, accounting for 
14.2% of all firms in that sector. SME value added is predicted to increase by 17.2% with employment 
increasing by 4.4% (49,300 more jobs) driven by expansion in the economy and increased domestic 
consumption. 

 

8.5 Slovenia 

Slovenian SMEs generate 65.1% of value added and 73.4% of employment in the “non-financial 
business economy”, exceeding the EU averages of 56.8% and 66.4% respectively. The average SME 
employs 3.1 people, lower than the EU average of 3.9. The annual productivity of SMEs is around a 
quarter lower than the EU average. The manufacturing and wholesale and retail trade are the largest 
SME sectors, accounting for 51.7% of total SME value added and 45.9% of SME employment. In 2013-
2017, SME value added increased by 33.4% and SME employment grew by 5.6%, greatly exceeding 
the respective figures for large firms. In manufacturing, Slovenian SMEs are responsible for 52.2% of 
the sector’s total value added, which is higher than the EU average of 41.6%. The main growth driver 
was an increase in foreign demand leading to a rise in exports. In 2017, high-tech products accounted 
for 20% of total exports with improved inclusion in global value chains and lower labour costs. 
However, SME employment in the sector is still 8.6 % below its pre-2008 level, as many of the SMEs 
in labour-intensive subsectors went bankrupt or were forced to reduce their business activities and 
workforce. 

In the transport and storage sector, SME value added increased by 33.6% in 2013-2017 and 
employment increased by 14.1% outperforming the growth of large firms. These developments were 
mainly driven by road and rail land freight transport. Two pan-European transport corridors No V 
(linking Barcelona and Kiev), and No X (from Salzburg to Thessalonica) intersect at Ljubljana. Prior to 
2005, the volume of freight transport by domestic hauliers (in tonne-kilometres per capita) was 
similar to the EU average; in 2015 it was 2.5 times higher. Reasons for this growth include rising 
domestic and international demand, an increased focus on internationalisation among road haulage 
companies and falling fuel prices. The Slovenian Eco Fund boosted overall investment in the freight 
transport sector by providing financial support specifically for investment in eco-friendly transport 
vehicles.  

Company registrations are consistently higher than liquidations. In 2016, 19,901 new firms were 
registered and 11,289 companies were deregistered. Business growth has been driven by economic 
recovery, a strong entrepreneurial infrastructure (university incubators, co-working spaces, one-stop 
shops, technology parks) and a well-established start-up ecosystem supported by the Start:up 
Slovenia initiative. The geographic start-up hub for Slovenia is Ljubljana, with a growing start-up 
community in Maribor. The typical Slovenian founder holds a university degree (69.4%), however, a 
significant number do not compared with the EU average of 13.6%. Start-ups in Slovenia come from 
many sectors, e.g. online service portals (11.1% compared to a 3.6% EU average), or consulting 
(11.1%), with a top position in the EU for the educational sector (8.3%, against the EU average of 
3.5%). Slovenian start-ups currently employ 5.4 people on average, which is lower than the EU 
average (12.8 employees per start-up). 92.6 % are looking to grow within the euro area, and 22.2% 
are also interested in expanding into the Middle East and South Africa. In 2015, 627 Slovenian firms 
(8.7 % of all firms in the ‘business economy’ with at least 10 employees) were high-growth firms. This 
share is lower than the EU average of 9.9%. High-growth firms are particularly prevalent in 
administrative and support services, with a share of 12.9%, and in transportation and storage, at 
12.0%. SME value added is forecast to rise by 11.6% in 2017-2019. SME employment is projected to 
grow by 0.6% in the same period, resulting in 2,900 new SME jobs. 
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8.6. Conclusions from Analysis 

All the countries assessed are highly reliant on their SME communities. A key driver in all cases is 
growing consumer spending which has an impact on the wholesale and retail trade and also 
transportation and logistics due to growing international trade. In addition to this particular growth 
areas are:  

 Hungary - construction and start-ups  

 Bulgaria - manufacturing, information and communications and computer programming and 
consulting 

 Romania - information and communication sector and tourist industry 

 Slovakia - manufacturing particularly motor vehicles as well as a growing start-up community. 

 Slovenia - manufacturing for a growing export market and also increasing start-up activity. 
 

Recommendations How Who 

Provide targeted support for 
indiviudal white spot countries 

Create DIHs in the following 
sectors 

Hungary - construction and 
start-ups  

Bulgaria - manufacturing, 
information and 
communications and 
computer programming and 
consulting 

Romania - information and 
communication sector and 
tourist industry 

Slovakia - manufacturing 
particularly motor vehicles as 
well as a growing start-up 
community. 

Slovenia - manufacturing for a 
growing export market and 
also increasing start-up 
activity. 
 

European Commission and 
National Government 
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9. Identifying Technologies for the Future 

 

 
Figure 14. Smart4Europe Technology and Innovation Radar 2019  

 

SMEs and mid-caps struggle to keep track of new technologies that may be important to their 
business in the short, medium and long term. The Smart4Europe Technology and Innovation Radar 
(See Figure 14) was thus created to provide a useful reference for the SAE community highlighting up 
and coming technologies that SMEs, mid-caps, as well as Large Industry, can exploit as well as the 
current maturity of these technologies. In total 139 technologies and innovation areas have been 
identified. This has been done via desk research, questionnaires and workshops with experts. Overall 
the technologies and innovations have been categorised into 8 sectors: 

 Robotics 

 Artificial Intelligence (AI) 

 Energy Harvesting 

 Human Machine Interfaces (HMIs) 

 Tools, Platforms and Standards 

 Data Analytics  

 Smart Systems Integration (SSI) 

 Organic and Large Area Electronics (OLAE) 

Within these categories the technologies have been banded into short term up to 2025, medium 
term 2025-2035 and long term 2035 onwards and the maturities of technologies are coloured into 
red, amber and green so this can be easily understood by SMEs and mid-caps.  
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 Green – technologies that SMEs and midcaps can consider to be mature in the short term,  

 Amber - technologies that are coming in the 2025-2035 timescale that SMEs/mid-caps should 
be aware of for the future and may have an interest in that they may wish to monitor and, 

 Red – technologies that are still very immature and should not be considered at this time. 

 
An overview of each of the 139 technologies is provided in [29]. This also includes a review of 
technologies to identify if the status of the technologies has changed over the year. Technologies 
that have changed in status in terms of maturity are shown by a star (*). 
 

Although the Technology and Innovation Radar provides an overview of the technologies it is also 
important to consider the potential applications of these technologies.  Of particular interest is the 
potential application of SAE technologies in sectors that are traditionally non-ICT sectors as these 
represent new markets. As a companion to the Technology and Innovation Radar work was thus 
performed on identifying applications that could be of interest to SMEs in all member states. This is 
described in [30]. Care has was taken to avoid domains and applications that could be considered to 
be national strengths, rather areas have been selected based on the universal need and interest for 
the applications by society in general. The 4 key areas which have been considered are: 

 

 Home Automation 

 Smart Clothing and Wearables 

 Smart Agriculture 

 Ocean Monitoring 

Home automation is something that affects us all and increasingly buildings and homes are being 
equipped with efficient energy management systems, security systems and entertainment systems 
and also HMIs such as Alexa to allow interaction with devices. Likewise, smart clothing and wearables 
is a domain where the general population is utilising smart devices for health and well-being, for 
sports and increasingly in the medical sector allowing an ageing population to remain in their homes 
rather than being in hospital. The applications of smart clothing go beyond this leading to new ideas 
for identity, fashion and interaction. Another universal need is food and agriculture is a major 
business across Europe in both the developed and less developed countries. Here increased 
information is revolutionising farming removing risk for farmers and making life easier though 
automation. This applies across arable and livestock farming. Additionally, ICT is being used in the 
logistics supply chain affected the journey of from field to fork. The final domain considered is Ocean 
Monitoring. Much of Europe is surrounded by the sea. The oceans drive our weather systems and it is 
increasingly important to monitor and predict adverse conditions and extreme events. There are also 
many issues as a result of pollution, not only of oil but also from plastics which is currently become a 
key concern for the society. Here there are many interesting applications both in identifying and 
tracking pollution, trying to clean it up and also in monitoring sea life that is affected by pollution.  

 

This report provides an overview of these new exciting application domains targeted at SMEs who 
can take up and develop new concepts to tackle issues which address European society.  
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Recommendations How Who 

Promote and maintain the SAE 
Technology and Innovation 
Radar 

Continue activities identifying 
and monitoring the maturities 
of new technologies and 
promote the Radar across the 
SAE SME community. 

Smart4Europe2 

Promote the use of SAE 
technologies in new 
application domains. 

Via outreach activities and 
promotion of the outcomes 
from the Smart4Europe work 

Smart4Europe2 
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10. Identify Research and Technology Priorities 

In parallel with the Technology and Innovation Radar a complementary Research and Innovation 
Radar [29] has also been produced which is targeted at influencing Horizon Europe giving indications 
of priorities for research funding. This has been developed via Workshops to identify the research 
and innovation needs in the CPS and IoT domains. This Research and Innovation Radar is split into the 
following sectors: 

 Virtual CPS Engineering (Modelling and Tools) 

 CPS Architectures (Mastering Complexity) 

 Platforms and Interoperability (Systems Integration) 

 Safety, Security, Privacy and Trust (Barriers) 

 Autonomous CPS and Robotics  

 Data Analytics and Decision Support 

 HMI/Humans in the Loop 

Not only does this cover the key areas of CPS and IoT, in a more general sense, it also considers 
barriers to uptake such as Safety, Security, Privacy and Trust which must be addressed. These are 
linked to the Technology Enablers identified in the Technology and Innovation Radar previously [29]. 

 

Figure 15. Technologies and Research Needs Radar 

The resulting radar of technologies and research needs has also been maintained during 2019 and 
the final version is shown in Figure 49. The technologies and research needs are mapped into 3 
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bands. The inner circle represents technologies or areas that are already mature and goes to 2020. 
The middle band identified areas that will be important between 2020 and 2030 (with the aim of 
identifying priority topics for Horizon Europe) and the outer band considered areas that the experts 
thought would be important technologies after 2030. In getting from today to the required 
functionality in 2030 there is a need for long term research and innovation in order to develop the 
appropriate, technologies, tools, platforms or services.  

Experts have also been asked to prioritise different areas. The results indicated that: 

 The highest societal impacts come from safety, security, privacy and trust, humans in the 
loop, autonomous CPS and robotics and data analytics and decision support. 

 At the same time the biggest threats were thought to be in safety, security, privacy and trust, 
humans in the loop, autonomous CPS and robotics and data analytics and decision support. 

 EC support is required in all areas. 
 

Recommendations How Who 

Consider the technologies 
represented on the Research 
and Innovation Radar for 
Horizon Europe strategy. 

Evaluate the technologies in 
the central band for near-term 
industrialisation, e.g. DIH 
activities.  

Evaluate the technologies in 
the middle band with respect 
to prioritising research funding 
activities in Horizon Europe.  

Evaluate technologies in the 
outer band for long-term 
strategic funding such as FET.  

European Commission 
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11. Training and Development of Skills 
 

A key issue identified in the digital transformation of companies and particularly SMEs is that it is 
important to ensure that the employees have the necessary skills to work with new ICT technologies. 
Here there is a clear role for the Digital Innovation Hubs as they offer access to training and skills 
development. Already activities such as MIDIH [31] is providing a market-place and a catalogue of 
future skills with the aim of strengthening the manufacturing DIHs. There is a need to build on these 
types of activities to provide expertise in training, coaching and mentoring. Here there is also a link to 
EI Digital [32].  The Training and coaching activities will focus on competence development needs of:  
 

a) Students and prospective workers - creating the raw talent 

b) DIHs who want to improve their technology skill sets 

c) SMEs that want to up-/re-skill their managers and workers 

 

This requires a number of different mechanisms targeted to maximise impact: 

 At the earliest levels there is a need to provide education for schools to give teachers the 
subject knowledge and support they need to teach the next generation of talent. In particular 
there is a call for T-shaped education designed in collaboration with employers, to provide 
young people with the practical skills that they need to succeed. This can be done on-line via 
webinars but also face-to-face via workshops, summer schools, learning factories organised 
by DIH initiatives 

 For DIH improvement workshops, exchanges of experience and lessons learnt and good 
practices are needed. It is also important to identify and fill gaps and the skill sets and 
training offered. 

 With respect reaching out to SMEs training and coaching is required. Here an Innovation 
Portal can be used to showcase a range of training and coaching activities that SMEs can 
access. On-site training may also be offered at DIHs or within companies if this is seen as a 
more effective means of engagement. 

 

Recommendations How Who 

Identify approaches to training 
that create the most impact. 

Exchange experience from 
DIHs and education 
establishments to identify 
most effective approaches for: 

Students and prospective 
workers - creating the raw 
talent 

DIHs who want to improve 
their technology skill sets 

SMEs that want to up-/re-skill 
their managers and workers 

 

DIHs, Universities and Schools 
in conjunction with Industry. 
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12. Standards 

 

Figure 16. The need to connect standisation activities and projects at the European level 

ICT standardisation is a priority for the Digital Single Market. Standard-setting is seen as a step 
towards industrial global leadership and digital innovation. The EC wish to proivide the right 
standardisation infrastructure that will allow for innovations to scale up, but also to ensure that the 
European approach is represented in global standardisation discussions. Key areas for instance could 
be a European Approach to AI. Standards are important particularly in the manufacturing domain, 
e.g. Industrie 4.0, automotive (AUTOSAR) and for ensure that connected devices of the future work 
seamlessly together. It is important to try and coordinate activities in order to avoid fragmentation at 
a European level in the face of stiff global competition. The current standard setting system lacks 
agility and focus and is also poorly linked with a large body of research and development work being 
supported by the European Commission and also by national governments and industry. Many 
bodies are engaged in the process of standardisation, not just the formal Standards bodies (SDOs) 
but also other actors such as W3C, OMG, IEEE, etc. This is shown in Figure 16. The key need is to 
connect these various activities with the research, piloting and testing activities that are performed 
to ensure a transfer of new standards into new proejct actviities as well as thr transfer of new 
standards developments into the SDOs themselves. 

The Commission's initiative on standards has two action lines: 

 to focus resources by concentrating standard setting in a set of core technologies that will be 
the building blocks of tomorrows' technologies - 5G, IoT, Cloud, Cybersecurity and Data 
Technologies. These are increasingly part of the traditional industry strengths in Europe – e.g. 
connected cars, eHealth, smart energy: 

 to propose a series of measures to ensure R&D results are better linked to new standards, as 
well as for improved collaboration between standard-setting organisations in Europe and 
internationally. 

The Commission's is already trying to better connect ongoing and planned R&D in the priority 
domains to more traditional standardisation processes and streamline the process of standard 
setting. In addition to supporting the participation of European experts in international 
standardisation decisions the Commission has created a Multi Stakeholder Paltfrom MSP that 
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produces an annual plan for standardisation. In addition Working Groups were set up under the DEI 
iniative to bring key stakeholders together. 

Leading on from this it is planned to support a Standardisation Stakeholder Engagement Platform: 

 The main task would be to provide visibility of the work going on and timescales and 
exchange of ideas  

 Perform outreach to all stakeholder groups – and motivate them to collaborate 

 Stimulate interaction between R&I, testbeds, etc., and create a list of research activities. 

 Identify hot topics where subgroups can get together and work cooperatively  

 Provide a web portal with links to standards and a roadmap 
 

There is also a need for targeted actions to promoted standards within SMEs. This is already being 
done by Smart Industry in the Netherlands addressing 30 field labs. The message from this work is to 
concentrate on addressing a few key standards of wide relevance, e.g. addressing security, etc.  on an 
annual basis rather than trying to promote a range of standards. 

Recommendations How Who 

Create a 
Standardisation 
Stakeholder 
Engagement 
Platform to bring 
key actors 
together. 

 

European 
Commission 
supported by 
THHINK. 

Promote standards 
to SMEs. 

Identify core standards areas that are of interest/importance 
to SMEs and promote a selected number of these on a annual 
basis to SMEs via the DIHs. 

DIHs with 
support from 
Standardisation 
Engagement 
Paltform. 
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13. Validation 

  

Figure 17. EC consultation meeting on "Future Approaches and Recommendations to Enhance Digital Transformation of 
SMEs" 

On the 25th June Smart4Europe organised an EC consultation meeting on "Future Approaches and 
Recommendations to Enhance Digital Transformation of SMEs" in Brussels. This was attended by 
around 20 people representing various initiatives: DIHNET, I4MS, SAE, Vanguard, innovation centres 
around Europe, industry associations representing SMEs, e.g., ARTEMIS, and funders such as the EC 
and Funding Box. The meeting was deliberately organised in the week before the 7th DIH Working 
Group in Brussels so as to provide a coordinated input into the meeting. The theme of the DIH 
Working Group meeting was to identify the needs for the future. 

At the consultation meeting the draft recommendations of the Smart4Europe CSA were outlined 
concerning linking DIHs at an international level, linking with PPPs and other initiatives, the need for 
synchronised funding, targeted actions towards white spot countries, a Technology Radar for SMEs, 
the need to address new application domains, a Research and Innovation Radar targeting Horizon 
Europe, the need to support skills and education and finally the promotion of standardisation to 
SMEs. These were received very positively by the attendees with strong endorsement. The event was 
supported by a presentation by Sandro d'Elia on Horizon Europe and Digital Europe as well as 
presentations from key DIH initiatives which highlighted strong alignment with the Smart4Europe 
recommendations. The event was also characterised by active discussions and breakout sessions to 
brainstorm ideas for the way forward as we move into the next Framework Programme.  

Subsequently, the 7th DIH Working Group was held in Brussels on 1st July 2029. The aim of this 
meeting was to be an interactive session with discussions around topics and to give feedback to the 
Commission on the future needs for the DIH initiative. Haydn Thompson was invited to give a talk at 
the event and was on a panel discussing the future needs. Subsequently, Andrea Halmos requested 
the slides presented and also a copy of the recommendations presented in this document. These 
were well received by the Commission.  

 

  



 

 

D 4.2 © Smart4Europe Consortium Page 36 

14. Conclusions 

 

In this document recommendations are presented for Horizon Europe and Digital Europe. The report 
begins by giving an overview of driving factors for the SAE community. Actions that have already 
been undertaken or that are ongoing are then described followed by 14 key recommendations for 
the future. These include: 

 

 5 recommendations on how to create a Pan European Network of Digital Innovation Hubs 
and how to link these with National Initiatives as well as Public Private Partnerships and 
Digital Industrial Platforms.  

 2 recommendations on how to coordinate funding to support the sustainability of SAE.  

 1 recommendation with respect to targeting 5 White Spot countries based on an analysis of 
key industrial areas.  

 1 recommendation on maintenance and promotion of a Technology and Innovation Radar to 
provide a clear view of technologies and their maturity levels to aid with uptake by SMEs 
Radar. 

 1 recommendation considering the promotion of SAE technologies in new application areas, 
such as, home automation, wearables, agriculture, and ocean monitoring. 

 1 recommendation with respect to proposed Research and Technology Priorities for Horizon 
Europe.  

 1 recommendation with respect to training and development of skills. 

 2 recommendations to improve visibility of standards activities and promote key standards to 
SMEs. 

 
These recommendations have been well received by the Commission and have also been supported 
by other key actors in the domain.  
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