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1 Backgrounds to the DIH concept
1.1 Objective of the paper

DIHNET started in November 2018 and aims at enhancing the
EU DIH network by inspiring its stakeholders to improve their
operation and connection them to the network. We aim at
European, national and regional initiatives directly supporting the
digital transformation and Digital Innovation Hubs (DIHs). One of
our objectives is to support policymakers and other members of
the EU DIH community to enhance their collaboration.

In today’s economy, taking up innovative
technologies is seen as crucial to improve
industrial competitiveness. Especially SMEs
and Mid-caps are faced with a “valley of
death”. Taking up these technologies are
accompanied with elevated economic risks
and market failures1 that therefore legitimize governmental intervention. The origin of the DIH policy
is found in this struggle of SMEs to take up digital technologies.
The Digital Innovation Hubs (DIHs) were coined in 2016 as a crucial pillar of the Digitising European
Industry (DEI) initiative2. After 4 years, DIHs are one of the key instruments for the Commission and
Member States to support the digitization of the EU industry. The “evolution” of the DIH concept was
fast. From less than 100 organisations acting as DIHs in 2016, it is estimated that today there are some
1,500 organisations3 actively participating in the European DIH network.
In the past, providing an official EC definition was seen as counter-productive. Fully demarcating and
defining the DIH concept could disturb the increase of the momentum of a shared European DIH
strategy, as discussions would focus more on creating a common definition and not on its aim: to
boost digitalization of the European industry. However, since the launch of the concept in 2016, this
momentum and support for the DIH strategy has reached a critical mass. But the concept of DIH is not
clear and harmonized with other related concepts. This now can become a limiting factor to the impact
that DIH like organisations can have on boosting the uptake of digital technologies.
DIHNET believes that providing a strict, more clear, definition of the concept and its contextual
position can help the EU DIH community to further grow in quality and impact. This is supported by
discussions with members of the network in which their desire was expressed to converge towards a
more unified definition. This note aims at giving more insights to:
•
•
•
•

Establish a shared common conceptual framework of a DIH and its position in the EU DIH
landscape to facilitate discussions within the European DIH community.
Informing newcomer members to the community what the concepts are, so they can quickly
participate in the strategic discussions.
Helping policymakers understand the DIH and related concepts to better develop policies for
their support and facilitate aligning European and Member State policies.
Inspiring the community members on further strengthening of their initiatives and finding
opportunities for pan-EU collaboration.

In this chapter, some backgrounds are given to enable the reader to understand the evolution and
reasoning of why a EU DIH community is needed. It will also provide a more conceptual overview of
1

E.g., benefits are shared (externalities), goods that are non-excludable (public goods) and asymmetric
availability of information. See http://www.mkpl.eu/results/final-results/
2
See https://ec.europa.eu/digital-single-market/en/news/digitising-european-industry-initiative-nutshell
3
This is an estimation of DIHNET based on the work on the catalogue and expert judgement from the partners.
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the European DIH community to be able to position the different building blocks. The second chapter
will further describe the historical backgrounds of the concept, where chapter three
defines/demarcates the concept. Chapter four will put the DIH concept in its broader context and the
last chapter will summarize the paper and adds some more information on the future of the DIH
concept.

1.2 Main basic building blocks of the EU DIH network
DIHs support SMEs to speed up the digital transformation processes. They combine technological
infrastructure and expertise with actual business creation expertise. DIHs build on the concept of open
innovation: the need to jointly accelerate innovation by ensuring that that knowledge and technology
flow across networks of innovation. DIHs build also on the notion of public-private partnerships for
innovation, which addresses the distinctive roles of a range of public, private and civil society partners
in jointly addressing complex innovation questions.

Figure 1: Main building blocks in the EU DIH network.

Today, five different building blocks can be distinguished that are seen as the backbone of the
European DIH network. As they are related, a demarcation of these concepts is needed to create a
common mindset:
•

•

Core to all innovation activities are the
Competence
Centres
(CCs).
These
organisations focus on the development of
new and innovative technologies. They
often have state-of-the-art technological
infrastructures
and
accompanying
technological experts. Their main focus is to
help the industry translating these
innovative technologies into products and
accompanying manufacturing systems.
The Digital Innovation Hubs (DIHs) expand
the technological services of CCs to support
this transformation process with more Figure 2: The relations between the different DIH building
blocks in the DIH landscape.
business-oriented services. So, a DIH
complements this CC offered technological development to support SMEs to create business with
a product. Also, a DIHs aims at strengthening the regional innovation ecosystem on a specific
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•

•

industry/technology areas by boosting collaboration. In essence, DIHs are seen as a one-stopshop, where companies can find an all-round support for their digital transition. In practice this
support may be specialised on a certain technology (e.g. robotics hubs) or sector (e.g. agrihubs),
which may lead to the emergence of more than one DIH in a region.
When there are several DIHs and CCs in a region, it is often observed that regional DIH networks
(RDN) organize certain services and activities at regional level, as they are common to all DIHs
(e.g. IPR services). This achieves economies of scale. These networks are more agnostic to
industry/technology areas than individual DIHs and focus on e.g. regional awareness creation and
access to finance. But they also combine activities of the individual DIH-nodes on pan-EU
collaboration. These networks often include the regional authorities and some representatives
from regional DIHs/CCs, as well as e.g. regional development agencies and other intermediary
organisations.
The last building block are pan European DIH networks. To improve the EU leadership on specific
innovative industry/technology areas, these networks are established to enhance the
interregional collaboration. They connect the activities between different regions, creating access
to expertise, infrastructures and available innovative products on pan-EU level.

Next to these four main building blocks, the upcoming European DIHs can be considered a fifth. They
will play an important role in establishing the interregional collaboration. Some existing DIHs and RDNs
are expected to be selected to provide a backbone of pan-European collaboration. It is clear that a
relation between the different building blocks can be seen. Different missions, responsibilities and
activities create different collaborative network of entities to serve SMEs.

1.3 The EU DIH network organized in three levels
DIHs are the core building blocks to the EU DIH network, providing services to the industry to
adopt/develop and implement digital technologies. But the Digitising European Industry initiative also
aims to boost European collaboration. This requires mechanisms to connect the different service
providers (DIHs) from different regions and enable them to (jointly) connect to SMEs and MidCaps
outside of their region (EU-network services).

Figure 3: Simplified three level organizing approach of the EU DIH network, supporting SMEs/MidCaps and EUcollaboration.
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To establish these interregional connections, the RDNs are pivotal. Not only do they have access their
place-based capacities, but also know their regional needs. As these entities also include regional
authorities, they have the political mission and accompanying capacities to increase collaborations
with other regions in Europe.
Member States coordinate activities to optimize the national “fabric” of service provision using the
regional strengths. Also, national cluster organisations and industry associations create networks to
support their members to efficiently connect to the available capacities in the country and bundling
efforts. Further, the national level also determines the policy and regulatory framework within which
the DIHs operate. Depending on the centralization level of the Member State and the national division
of responsibilities and regional autonomy, the overall national strategies and policies could have a
significant impact on the DIH, affecting the DIH governance (e.g. is there a need for a legal entity), the
policies and funding it could use (e.g. is there a national strategy and platform that organizes the
regional initiatives and gives access to funds or is this the discretion of each region) and even the focus
of the DIH (e.g. specific policy ambition to support specific sector or technology adoption).
Boosting EU collaboration is core to the European Commission. The Commission uses different
instruments to stimulate collaboration, the present H2020 being one of the most important ones for
the EU-DEI strategy. Within this framework programme, the Innovation Actions (IA) are, at this
moment, the most important instruments for the EU DIH community. IAs are focused on specific
industry areas, like robotics, I4MS, SmartAnythingEverywere and photonics. They connect the DIHs
and CCs from different regions and facilitate the cross-border support to SMEs. The second H2020
instrument are the Coordinating Support Actions (CSA), which aim at coordinating and aligning
activities of the different IAs within one industry area family.

1.4 Evolution of the landscape
The European landscape of DIHs is vast and growing (see Figure 4). The EU DIH catalogue, today
includes about 500 entities. Although not all fully operational DIHs, it is a good indication that the EU
DIH community is substantial. Also most Member States have a DIH supporting strategy, or are
developing one. Next to those identified, DIHNET estimates that over 1,000 other organisations are
active in the EU DIH community. These include regional governments and agencies, industry
associations, RTOs, university
initiatives, national platforms,
Innovation Actions, and PPPs.
The community is expected to
grow even more in the coming
years. Not only will Horizon
Europe (HE) support new IAs and
CSAs (and underlying DIHs/CCs), Figure 4: Evolution of the EU DIH landscape.
also the upcoming Digital
Europe Programme (DEP) is expected to further boost the European DIH community by supporting
the initiation of European DIHs (EDIHs)4. It is also expected that further growth of existing and
initiation of new DIHs will be supported by the new ERDF programme (2021-2027).
4

For more about the proposed European DIHs: see section 4.4.
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2 A historical perspective
2.1 The origin of the concept
The DIH concept can be considered a step in an evolutionary process. Technology centres and other
entities where technological infrastructures were used as sandbox for early prototyping of new
technological innovations are not new. Already in the early years of the 20th century shared research
programmes were not uncommon. From the mid-20th century, Research and Technology
Organisations (RTOs) more and more had a public mission to use their technology infrastructure and
researchers for SMEs. Most of these entities have important common features that can be seen in a
DIH, like sharing infrastructures and expertise, technology transfer activities and supporting SMEs.

Figure 5: The wall of concepts; there are many other entities that are closely related to the DIH concept (TNO, 2019).

During the beginning of the H2020 programme, these technology infrastructure based entities were
the common mechanism to support SMEs. In its first stage (2013-2015) the European Commission
initiated the I4MS programme where six so-called Integrated Projects aimed to create networks of
“Competence Centres” (CCs) that could support SMEs in their adaptation of digital technologies in
their manufacturing process.
However, the actual new business creation by these technology infrastructure based networks was
limited (they mostly created products and manufacturing systems). Offering technological
infrastructure proved to support especially highly innovative SMEs, but “main stream” SMEs needed
more help. This was confirmed by e.g. the EC-funded Multi-KETs Pilot lines project, which showed
that helping SMEs to cross the “ valley of death” requires an integral approach. It showed that the
valley of death is about reducing economic risks, which was driven by two main factors: 1) Cost of
innovation and 2) the uncertainty to become profitable. Technological services need to be
complemented with more business oriented services to improve the translation to commercial
exploitation by SMEs. Getting a technology into business needs a combination of technological
development with understanding the market, finding investments, creating new business models.
And ensuring that there will be qualified personnel to run the production.
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2.2 An evolution of the concept
The concept of Digital Innovation Hubs incorporated this more integral approach to help SMEs. At the
time, other similar entities were already up and running in some Member States at that time (e.g., UK
Catapults, the German Kompetenzzentren and the Dutch Smart Industry Fieldlabs). However, it was
believed that a common European DIH strategy could further boost digitalization of the European
Industry. This lead to the inclusion of DIHs as part of the 2016 strategy to “digitize the European
industry”. In the accompanying Communication the Commission coined the concept of Digital
Innovation Hubs [EC, 2016]. It stated:
“to bring the benefits of digital innovation to every industry, the Commission will invest €500 million
in Digital Innovation Hubs (DIHs) so that every industry, large or small, high-tech or not, can
understand the digital opportunities and get access to knowledge and testing facilities in the latest
technologies.”
To make this operational, a supporting H2020
activity was developed: the I4MS Mentoring
Programme. Initiated in November 2015, it
was key to the development of the DIH
concept. It called for proposals to develop
feasibility studies and business plans for socalled “Regional Digital Manufacturing
Innovation Hubs” (RDMI-hubs) – a concept
which was soon renamed to “Digital
Innovation Hubs”. Crucial to the concept of
DIH was the combination of technology
services and business services.

During the period of 2016-2017, the I4MS Mentoring
Programme supported in total 29 consortia to develop a
business plan to become a Digital Innovation Hub. The I4MSCSAs and I4MS-IAs operational at that time supported these
consortia with technological and non-technological services to
establish their DIH.
The I4MS mentoring programme can be seen as the first
practical experience within a European context of what DIHs
could be. Business models were explored, consortia based on
detailed ecosystem assessments created and use cases
conducted to bring the concept further alive.

Since then, several dedicated EC service contracts as well as CSAs/IAs funded by the H2020
programme were launched to further boost the concept of DIH. Specific attention was given to the
mentoring of new DIHs in regions where there were limited structural activities to boost the use of
digital technologies by SMEs (e.g., Smart Factories, DIHELP, IA DIH Network). Also, the Commission
organized a series of discussions on the further development of the concept: the Digitizing European
Industry (DEI) working groups. During those working groups, European Commission, national and
regional policymakers, DIH partners, as well as industrial and research representatives further
explored aspects of the concept. These discussions provided more “flesh on the bone” of the overall
concept, by discussing the development of digital platforms, assess to financing, identification of the
DIH landscape and business models. The broad participation of representatives from regional
authorities and industry also ensured a practical view of the evolving DIH concept.

2.3 Evolution of the definition
From the start of the concept in 2016, defining a DIH was complex. The Multi-KETs Pilot lines project5
in 2014 also came to the conclusion that defining them was seen as difficult, even perhaps irrelevant.
5

The Multi-KETs pilot lines, assigned by DG-Grow, focused on the assessment of how governments can
support SMEs to cross “the valley of death” (http://www.mkpl.eu/). Core conclusion was that governments
should facilitate so-called “Shared facilities for pilot production”.
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“Defining Shared facilities for pilot production should be done by focusing on its activities/functions”.
For the DIHs it was clear that some Member States (MS) had implemented policies supporting the
digitization of industry and were supporting DIH-like initiatives. But these MS often use a slightly
different approach to their national and regional requirements regarding DIHs (e.g. the Italian more
sectoral and Spanish DIHs more regionally coordinated). Therefore, a flexible approach providing
minimal criteria was adopted6.
This approach could already be seen in the I4MS Mentoring Programme (2015-2016), where in the
open calls for interest a comprehensive definition of RDMI-hubs was deliberately not included.
However, some important criteria were identified for the selection. First, an RDMI should have an
open innovation approach and should combine technological infrastructure with business and
ecosystem services. Also, it should be orchestrated by one organisation, but seek partnerships with
several other organisations (multi-actor approach).
During the following years, the development of a common definition was explored. During the Digital
Assembly in Bratislava (2016) the following broad definition was provided by the Commission:
“A Digital Innovation Hub is a virtual and/or physical ‘one-stop-shop’ for any business to access
support in understanding digital technologies and support on how to finance/nurture the
necessary investments for a digital transformation. The core of a Digital Innovation Hub is a
competence centre. The specific Hub-function is a connector function. The competence centre is
most of the times a 'hard' technical infrastructure, while the hub is a 'soft' infrastructure for
business services.”
After this first definition, other definitions were proposed and discussed during the DEI working
groups, but none formally adopted. Even today in the different parts of the EU DIH community there
are different views on what a DIH should be. In practice, nowadays, one can observe that the definition
of a DIH is tweaked depending on the regional situation, needs and capacities. This has led to different
characteristics existing simultaneously.
Today, the Commission does
provide some guidance in what a
DIH is. Already initiated in 2016 by
the I4MS Mentoring programme,
a “definition by activities”
approach was followed. At the
moment, the Commission uses the
approach shown in Figure 6.
But the concept of DIHs is still
evolving. The new upcoming DEP
Figure 6: Description of the DIH concept (EC, 2018).
envisions that European and
national funding support will be provided to European DIHs (EDIH). The question emerges as to how
these EDIHs are positioned to the DIHs and other building blocks, and they will collaborate?

6

The JRC Catalogue, today lists 4 criteria that entities need to fulfil before having access to the Catalogue; for
more see here: https://s3platform.jrc.ec.europa.eu/digital-innovation-hubs-catalogue
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The experience of the last years is that because of different political context, national and regional
authorities adjust the DIH concept to facilitate the local situation. This is also confirmed by discussions
with individual hubs and regional authorities, showing a large variety of governance structures (yes/no
memberships), legal entities (MoU based/single legal entity), partner structure (small/large consortia)
and funding mechanisms (private/public). And although the services provided have commonalities,
also significant differences in approaches are found: from DIHs with a stronger technology focus to
more networking focused DIHs that build on traditional cluster functions. Therefore, creating a shared
common European definition presents a challenge.

2.4 A need for a more strict and clear definition
However, this open approach on defining a DIH has some pitfalls and many stakeholders consider it
as increasingly problematic. For example it is mentioned that any organisations can call themselves
DIHs. This dilutes the value of being a DIH and for example its marketing added value. Especially
consortia that systematically cover the different services and address the different aspects of the
innovation chain feel that they can benefit from a more leading approach from the Commission. It
would distinguish them from the many other initiatives. And a more strict definition has therefor the
potential to strengthen the potential impact of the concept to the European industry. A guided,
quality-label-oriented approach would drive the service quality of the DIHs and actual impact:
•
•
•
•
•

•

Creating a clear definition on the DIH concept will help and stimulate consortia to improve their
operation.
A definition on DIHs can be used to provide a benchmarking mechanism, used by entities to
identify weaknesses and issues to address.
A strict definition will act as a quality mark, so entities are stimulated to become part of a selected
group because of branding mechanisms.
The marketing value of individual DIHs will be higher, but then also the EU DIH strategy will gain
importance.
A strict definition is also useful to delimitate the DIH concept and gain more concrete factual
understanding which self-reported initiatives in the DIH catalogue. The catalogue would then have
more added value (see chapter 4).
A clear and accepted definition will limit the discussions on what a DIH is, therefore leaving more
time for the future steps to make it operational.

But to develop such a common definition is complex. It must balance focus to create a high quality
persuasive, desirable objective and leave enough flexibility to allow the “real life” regional
characteristics to be integrated. This definition also needs to enable measurable characteristics that
organisations can strive for, boosting collaboration and growth.
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3 Defining a Digital Innovation Hub
3.1 Components of a definition
Today, DIHs are at the core of the digitalization strategy of the European Commission, many Member
States and of many other non-EU countries. Governments see innovation-oriented public private
partnerships as key to link their public research to creating innovative business. Sharing innovative
infrastructures and expertise, combined with boosting collaboration between all innovation partners
is seen as crucial to create a strong regional innovation ecosystem. And a DIH is seen as the core
mechanism to create a strong, collaborative regional innovation ecosystem where all innovation
partners are working together to support SMEs in a specific digital technology7.
But defining a DIH on European level requires a fine balance between convergence and flexibility. This
fine balance is key to create added value and to ensure that the DIH concept is recognizable and
distinguishable across different stakeholders while also flexible enough to fit the different situations
across Europe. Therefore, the definition cannot be black and white. The concept is an instrument to
improve a structural collaboration between the innovation partners in order to boost the uptake of
innovative digital technologies.
So, a more operational description of different aspects based on experience will better suit the
purpose to understand what a DIH is and create a shared mindset between the EU DIH network
stakeholders. With this in mind, four basic elements can be identified:
1)
2)
3)
4)

The activities and services deployed to customers and the innovation ecosystem at large;
The customers of the DIH, their involvement and the DIH objective towards these customers;
Boundary characteristics to further demarcate the DIH;
The organizational structure of DIHs as a multi-actor initiatives.

After a description of these elements, the chapter also provides information on the DIH concept with
regard to the DIH as a policy instrument, the “digital” aspect and Key Performance Indicators.

3.2 Defining a DIH through its services
The objective of a DIH is to support SMEs with the uptake of digital technologies, so the DIH can be
defined by the services they provide to these SMEs. The first set of services are the technological
services, supporting the development of new innovations based on technological infrastructure and
expertise. This is often referred to as “test before invest” function but could include everything from
testing to support in R&D collaborative projects.

Figure 7:The focus of a DIH is on TRL4-7, not excluding connection to other TRL levels.

7

Although a Digital Innovation Hub is focused on organizing the regional innovation ecosystem on a specific
digital technology, the DIH concept is also applicable for other technologies. An example are the Dutch
Fieldlabs, which are not limited to digital technologies; the Dutch fieldlab DOC provides innovative optical
solutions to SMEs, following the DIH approach.
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Often discussions on the definition of a DIH are
Infineon5 experienced problems with cost efficiency of a new
about what TRL levels it supports. As one of its
manufacturing system to produce wafers for their next
core objectives is to facilitate the translation
generation energy chips at TRL6. Fundamental research was
conducted, resulting in a new substrate. This shows that high
from research into business, a DIH emphasis is
TRL position innovations still can require low TRL research.
clearly on TRL 4-7. However, the TRL approach
is single technology oriented and innovations
are often multiple technologies8. Also it is a
misconception that there is no research to be done in the higher TRL levels. The core mission of a DIH
is to ensure that the “innovation relay game” is organized, orchestrating the connection between
different product and manufacturing related technology developments.
Next to the technology services, the uptake of technologies also
requires business services. These will help an SME to adjust its
organization and actions to the market and the changes brought by
digitization (including supporting access to finance).
The DIH is also a connector (spider in the web) in the region and
offers ecosystem services, to boost regional innovation ecosystem.
Focused on a specific technology, it brings together the different
stakeholders in the innovation relay game to ensure a collaborative
network of partners to enhance the quality of the collaboration in
the region.
Because one of the biggest problems today is finding qualified
personnel, DIHs also offers skills training and education. This
ensures that their customers have the capacities to implement the
new technologies. Skills and training are horizontal, covering skills
in technology, business and ecosystem related topics.
Figure 8: Services offered by DIHs,

A more detailed overview of these four type of services can be seen defining and demarcating the concept.
in Figure 8.
It is crucial that a DIH provides a portfolio of services, including technological, ecosystem and business
support functions. Only by providing this mixed portfolio DIHs can address the different needs of
companies in their digital transformation. An important principle that should be observed in the
process of developing a service portfolio for the DIH is that it should not compete with or replace
services already provided by existing parties. Rather, the DIH should integrate the services of market
providers – while developing itself only those services that the market does not provide (market
failure).

3.3 Who are its customers
The second element that defines a DIH is the customers that they deploy those services to. Looking
at its main objectives, it can be said that SMEs are the main customers. There are several “market

8

Next to the Technology Readiness Level scale that focuses on the product, also the Manufacturing Readiness
Level (MRL) scale is relevant, focusing on the manufacturability of a product. A DIH addresses both.
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failures” is strong with this type of companies9. However, there is no one SME and therefore a more
in depth assessment is needed.
Based on the “Rogers” diffusion of innovations curve, five different types of adopters can be
distinguished10: innovators, early adopters, early majority, late majority and laggards. It can be stated
that the primary customer type of the DIHs are early adopters. However, also the innovators and early
majority are important customer groups11:
•

•

•

•

The innovators are important, as they are the first to
explore the potential benefits from innovative
technologies. This customer type is therefore an
important innovation partner to a DIH. The services
for these customers are more technology oriented, as
they typically are knowledgeable on how to creating
business with their innovation. Their focus is on lower
TRL levels (TRL3-5).
However, a special sub-set of these innovators are the
start-ups. Although they are often focused on
innovative new products (with related low-TRL Figure 9: "Rogers" innovation adoption curve
(source: Communicatie KC).
services), they need the more business support.
Core to the DIH customer group are the early
adopters. They focus on the adoption of state of the art existing technologies. However, often the
integration/adoption of these technologies require fundamental tweaking. The activities
therefore are mid-TRL (4-7) and include both prototyping and demonstrator activities. They also
include the business support services.
The early majority is about companies that need showcases to implement innovative solutions,
without extensive tweaking (TRL6-9). This customer type would not be the primary customer of
the DIH, but e.g, awareness creation and demonstration can be deployed.

An important characteristic of an SME is that contrary to large firms, the scope of their innovation
activities mostly are resource-wise focused (one new product type). Large companies usually have a
multiple product type focus, allowing a portfolio approach. This leads to a more structural, long-term
approach for capacity/capability building.
Next to the SMEs, in the last years the Commission included Mid-caps to the core customers. These
can be defined as somewhat larger companies that still don’t have a fully functioning innovation
capacity and small innovation portfolio. Therefore market failures are still seen and sharing is an
important mechanism to cross the valley of death.
But large firms are still an important customer group. Although they are not in the core mission of a
DIH, they are instrumental to the sustainability and overall functioning of the DIH. Involving them will
increase the critical mass of activities and allow the DIH to improve its capacities (expertise and infra)
to service SMEs. Part of this group are also industrial service providers (usually larger companies).

9

The presence of market failures are a requirement for governmental intervention.
Rogers, Everett M. (1962). Diffusion of innovations (1st ed.). New York: Free Press of Glencoe. OCLC 254636.
11
The late-majority and laggards are not customers for the DIHs.
10
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They offer consultancy services to SMEs, and/or provide innovative state of the art technological
infrastructure (equipment/products/software).
The different sectors as well as the general regional awareness of (digital) innovative solutions are also
likely to influence the customers, the service offering and the governance of the DIH. For example
SMEs in advanced manufacturing are likely to find digitization more relevant than SMEs in traditional
industries. Similarly, start-ups are more likely to seek innovation than incumbents.
A last more indirect customer type are “governments” or public administration. Although the EU-wide
mapping and local varieties makes the analysis complex, the first subtype are the regional/local
governments that are looking to enhance the quality of their regional innovation ecosystem. DIHs can
address their needs. The services offered are especially focused on network support to the regional
innovation ecosystem, but they would also co-fund more business and technological services for
individual regional SMEs. National governments is a customer type when the technological/sectoral
focus of the DIH has a national scope. The Commission is a customer type if the technological/sectoral
focus still has an emerging character, or the need for interregional, trans-EU collaboration is strong.

3.4 Boundary conditions and characteristics
Although these services and customer types are already highly demarcating the DIH concept, some
additional characteristics can also be seen as important:
•
•
•
•
•
•

•

•

The open innovation character of the entity is considered an important requirement. This means
that partners, as well as new customers can come and go to the DIH.
DIHs should focus on supporting the (regional) ecosystem, taking a spider in the web approach.
DIHs support SMEs/MidCaps in crossing the valley of death, connecting research with actual
business.
DIHs are industry driven, but not industry/company owned, to ensure that the benefits of the
DIH will not be flowing towards specific companies.
The mission of the DIH is mostly society driven. As a consequence, DIHs do not pursuit profit, but
are focused on boosting the regional ecosystem.
Because of the society driven and “not-for-profit” character, DIHs are often public/private
partnerships. The initial public influence and funding will reduce after time as the industry driven
will translate in increase of private funds. However, it is expected that some public funding will be
needed because of its customers being SMEs and societal mission.
DIHs provide a mix of commercial and public services and are financed from a variety of public
and private sources (financial engineering). To ensure the DIH long-term financial sustainability
requires a financing plan that includes both revenues from commercial services (fees) and
investments in the DIH that cannot easily be recovered through service provision (e.g.
promotion, awareness creation dissemination, pre-competitive R&D, etc.)
DIHs act as a one-stop-shop for SMEs/MidCaps to support them take up innovative digital
technologies. This leads naturally to the fact that DIHs are often multi-actor organizations.
Although DIHs do not need to have all services available in their organization, they should have
direct access to these services through active partnerships.
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3.5 Organisational features
The last element to the definition of a DIH is its
organizational characteristics. As already said, DIHs are
usually a multi-actor organization, allowing full support
of the innovation chain, making use of existing
competences in the region. This is needed to ensure
that the different services an SME needs are provided
in a systemic and efficient way. These organisations
include not only departments of RTOs and universities
that can provide the technology infrastructure and
accompanying expertise, but also organisations like
incubators, accelerators, and/or cluster/network
organisations to provide the ecosystem and business
Figure 10: Graphical depiction of a DIH.
services. To ensure access to finance, often formal
participation of regional development agencies is seen.
Last but not least, the DIH is driven by an “orchestrating” organization that coordinates the different
activities. Most often, this is a partner organization (often an RTO), but there are also examples of
private consultancy companies or public authorities. For example of the Digital Hub Logistics in
Dortmund aims to fill the gap between pre-competitive research and the market and relies on the
existing ecosystem in the region and its network consisting of the Fraunhofer Institute for Material
Flow and Logistics IML and the Fraunhofer Institute for Software and Systems Engineering ISST,
EffizienzCluster Management GmbH, and Duis Port, Technical University of Dortmund, Economic
Development Agency Dortmund.12

3.6 Digitalization as demarcating characteristic
The previous characteristics, services and other indicators are applicable for all innovation hubs, even
those not focusing on digitization. For example, the testbeds represented in the EPPN database and
focusing on different technologies (e.g. materials innovations) can also be conceptually seen as DIHs
and CCs with a different industry/technology area. Also, the pan-EU networks have a flexible focus
and the RDNs are by definition agnostic to industry/technology areas.
However, this paper describes the Digital Innovations Hubs. Therefore, digitization further
demarcates the DIH concept.
The European policies13 underlines 3 key strategic technologies with the Digital European Programme:
High Performance Computing, Artificial Intelligence and Cybersecurity. Alongside these three, the
proposed regulation add “Advanced Digital skills” to reinforce EU capacities. It is worth noting that
also the key strategic technologies are shaped under pillars, bridges and interactions between the four
are foreseen and a more detailed observation can map a wide range of technologies. Quantum

12

https://digitalhublogistics.com/
Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing the Digital
Europe programme for the period 2021-2027 (COM(2018) 434)
13
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technologies is probably the best example of that, where Quantum Communication Infrastructure has
been added during the negotiations under the cybersecurity pillars.
When it comes to the role of the DIH within the legal text, it is worth mentioning the 2 following points:
1. The document used the terms “Digital and related technologies” when it comes to the provision
of digital transformation services
2. The document allow DIH to specialise in specific thematic services and are not required to cover
all thematic.
This is actually the heart philosophy of the European policy shaping the DIH concept: each DIH can
work on the digital technologies it decides to focus on. The Digitalisation is therefore becoming a
strategic decision that shall be taken by the DIH governance.
Obviously, the DIH concept is to give and support competitive advantages to the support ecosystem,
the European ecosystem at large under the Digital Europe Programme, the local ecosystem under the
local DIH. A focus on the current advanced digital technologies is therefore a natural conclusion: use
of High Performance Computing, deployment of Artificial Intelligence, application in Quantum,
Cybersecurity in communication, Blockchain takes-up… and so on.
But it becomes then the decision of the local governance and the local authorities to decide the
difference of focus according the need of the local ecosystem. In relation to what was said in the
section 3.3 of this paper, a regional government can decide:
•
•
•
•

to support the lagers to catch up their delays (for example to use digital cloud computing for billing
or customers relations);
to support the innovators to build world-wide leaders in the advanced digital technologies (for
example the scale up of the start-up in 5G through technological deployment within the region);
to focus on a sector (for example by digitalising a sectorial value chain with blockchain);
to make a mix of the 3 previous ones and even more…

What are the targeted digital technologies will be the strategic decision of the governance of the DIH
that will set the course of its work. This is where the close collaboration with public authorities, being
European, national, regional or local is key.
On top of that, it is worth noting that the DEP is set within a 7 years framework. And if 3 technological
pillars are identified as from today, the advanced digital technologies are most likely to evolve within
the lifetime of the DEP and along the lifetime of the DIHs that are supposed to outlive the DEP. A good
source of what new digital technologies might emerges would be the outcomes of the Horizon Europe
programme, where synergies will be crucial and where DIH will most likely be invited to participate to
disseminate the future new advanced digital technologies.

3.7 Key performance indicators for DIHs
Assessment of the performance of a DIH is considered an important aspect of the definition of a DIH.
This is also connected to the maturity of the DIH, as these KPIs improve during its lifetime. The KPIs
can be used by the DIH-management with regard to operational success, but also to assess quality and
possible improvements through benchmarking. Next to this, the KPIs have a third function to inform
receiving public co-funding.
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With regard to these KPIs, the following clusters of indicators can be distinguished between:
•
•
•
•

Overall operational quality indicators, including number of employees, turnover, number of
customers and overall public funding.
Ecosystem coordination and awareness indicators, including information about awareness
creation events, social media participation, matchmaking activities.
Service provision indicators, information about number of individual services provided, additional
investments created, customer satisfaction, trainings, projects.
Interregional collaboration indicators, information about its alignment with RIS3, number of
interregional collaborations (and turnover), participation in international events, international
partners.

These KPIs must be seen as a flavour of the outcomes and operational characteristics of a DIH. It can
be incorporated in its business plan. A full description of these KPIs can be found in the DIHNET paper
“Key performance Indicators for European DIH network building blocks”.

DIHNET.EU

17 April 2020
page 17 of 24

Defining Digital Innovation Hubs as part
of the European DIH network (DRAFT)

4 Other look-alike entities (but not DIHs)
To better understand what a DIH is, a description and demarcation of entities that are connected to
the core concept is provided in this chapter. As stated above, there are three other core concepts that
are directly linked to the DIH concept, but also some other entities can be mentioned.

4.1 The Competence Centres defined by their services
The first connected concept to be described is the Competence Centre (CC). These
entities formally had a key role in the early phase one of the H2020 programme (notably
in I4MS phase 1). Examples of CCs include (departments of) RTOs such as TNO, CEA,
Fraunhofer institutes or universities such as Technical University of Munich14. However,
they overlap with the RTO or university based research/technology centres.
The CCs were the core instrument to support digitisation, facilitating the use of research
infrastructures by SMEs. They are highly focused on specific technologies, made operational through
e.g., demonstrators, expertise and testing equipment. The business
expertise available is usually offered by engineers and is more technical
in nature (e.g., what are the technical implications of specific user
demands), leading to limited support on e.g., market assessments,
finding funding and development of business plans. The CCs focuses on
providing state of the art technological infrastructure and direct
(mostly technological) expertise, researching/developing new
technologies for SMEs and large companies. Activities conducted are Figure 11: The focus of a CC is on
the technological services.
e.g., RDI, prototyping supporting scale-up, testing and validation.

4.2 The Regional DIH Networks (RDN) and its nodes defined by their services
The success of the DIH strategy in several regions led to multiple DIHs on different
industry/technology domains. In several cases, regional authorities decided to
coordinate these scattered entities to better support the regional SMEs. For example,
the Dutch SMITZH15 provides a joint offer of 8 field labs as well as practical and financial
support to companies and the Basque BDIH16 has organized its expertise along six
nodes related to specific technologies like cybersecurity of advanced materials.
These regional DIH networks optimise the operation of the their DIHs/CCs. A crucial element to this
coordination is that it is more agnostic to specific industry/technology domains. RDN focus on creating
a one-stop-shop to regional SMEs, even sometimes beyond the specialised services offered by
DIHs/CCs or other suppliers in their region. The Italian IP4FVG for instance operates in a Hub & Spoke
model, where the hub coordinates access to the services and expertise present and makes use of
territorial access points: the nodes17.

14

See for example the HORSE project competence centers here: http://www.horse-project.eu/CompetenceCentres
15
https://www.smitzh.nl/en/
16
https://basqueindustry.spri.eus/en/basque-digital-innovation-hub/
17
http://www.ip4fvg.it/metodologia/
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If a regional innovation hub network is established, an important consequence is that some
of the responsibilities of DIHs on business and ecosystem support are organized on the
regional level rather than in each individual DIH. When done properly, this transforms the
function of the DIH into an RDN-node. This entity still offers a more comprehensive support
with regard to a CC, (also supporting more business services), but it uses the collective RDNs expertise
to support the ecosystem on e.g. community building and access to finance. The regional innovation
hub network does also tend to support the regional network of innovation initiatives by aligning the
services and creating an efficient operation. Often the DIHs/CCs in a region are not well connected, as
they have no responsibility, or capability, to enhance the innovation ecosystem in general beyond
their domain remit.
The differences among CC, DIHs and RDNs is best exemplified by contrasting their services and
functions in the ecosystem. These differences and the shift of responsibilities when a RDN emerges
are shown in the figure below.18

Figure 12 Distinguishing among DIH-node, DIH, and regional innovation hub network services (source TNO 2019)

With regard to its characteristics, a RDN-node has no essential characteristics changed compared with
a DIH. However, with a DIH the ecosystem support has a more general character, where the DIH-node
will have a more industry/technology area focus. The organisational characteristics will change as the
full coordinating “spider in the web” structure will be organised by the RDN in close collaboration with
the RDN-node.

18

If a RDN is established, it is likely that the one-stop-shop function would be shifted from the individual DIHnode to the RDN which can support a company in finding the right competence.
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4.3 Pan-European networks defined by their services
The last complementary building block relates to pan-EU DIH networks. As boosting the EU
collaboration is the core mission of the European Commission, these pan-EU networks are
almost always supported by the EC. Currently, this support is often provided via Horizon
2020 and the respective Innovation Actions and CSAs (e.g. RODIN is the CSA for five IAs,
each establishing a network of robotics DIHs in different sectors; SmartAgriHubs includes a
network of more than 140 hubs in agriculture).
Innovation
Actions
are
focused
on
specific
industry/technology areas, like robotics, manufacturing,
photonics. Nowadays, many IAs connect DIHs and CCs from
different regions and provide a network that offers crossborder support. The Coordinating Support Actions (CSA)
offer complementary support by coordinating and aligning
activities
of
the
different
IAs
within
one
industry/technology area family. These pan-EU networks
also
support
ecosystem/technology/business/skills
services, but all within the perspective of pan-EU
collaboration. An overview with possible services for panEU networks is provided in Figure 13.
Looking at the possible services/functions of pan-EU
networks, one can conclude that they have a connected but
fundamentally different role than the other entities in the Figure 13 Possible services provided by pan-EU
networks (source TNO 2019)
DIH community. The main mission of pan-EU networks is to
support the DIHs/CCs with their pan-EU collaboration and
actively make connection between the different actors in a specific industry/technology area. The
relations between the DIHs/CCs and the pan-EU networks is shown in Figure 14.
The
pan-EU
network
and
collaboration is often funded by the
Commission, not only to enable
networking activities but also to
create a fund to support companies
to take up the digital technologies
(e.g. FSTP funding for experiments).
Also, these funds are used to
financially support the DIHs/CCs to
provide the services. The EUnetwork is responsible for the Figure 14 Pan-EU networks and connection to funding (source: TNO 2019)
initiation of the EU collaboration
and coordinating the EU DIH community on a specific industry/technology area. Next to this, the RDNs
are connected to support the actual interregional collaboration.
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4.4 Other related entities
Next to these three directly connected building blocks, there are many other organisations that are
member of the EU DIH community. Some of them are often mistaken as being a DIH and therefore
are to be discussed to further demarcate the DIH concept.
Research and Technology Organisation (RTO) are often mentioned as DIHs. In many DIHs the RTOs
are one of the critical partners, but they usually do not have the capacity to offer all the needed
services to SMEs. Even though many RTOs also have network/business service capacities, their main
function/mission is related to technology development (CC). Also, they are mostly networks, with
departments that have a specific industry/technology orientation with related technological
infrastructures/expertise. So, it can be said that an RTO is a key partner and can support many DIHs,
acting as the CCs within the DIH organization. RTOs are often an initiator of a DIH.
Entities such as testbeds could also perform similar functions especially to a CC, providing a
experimentation and testing environments. However, there are EU initiatives currently developing
networks of testbeds as well as developing the innovation ecosystem in which they operate, thus
expanding the concept with further functions.
Cluster/network organisations are often suggested as DIHs. As the mission of these organisations is
to create (industrial) innovation networks it is not a surprise that they are highly related to the DIHs.
In many cases, these types of organisation act as the orchestrator of a DIH, as they have high quality
capacities to organise the innovation ecosystem community. However, typically these
clusters/networks do not have the technological infrastructure, as well as (some of the) business
service expertise. Therefore, they need to partner with Competence Centres (RTOs, Universities, etc)
and in some cases other stakeholder to provide a mixed portfolio of services. This cooperation in a
multi-partner entity often forms the DIH concept.
As skills increasingly are seen as a critical service, universities (of applied science) and vocational
education institutes are seen relevant. Although they can provide this service (as well as access to
technological infrastructure), their position in the innovation ecosystem is often too limited to act as
a full DIH. As with clusters/networks, these can operate as an orchestrator or critical partner to a DIH.

4.5 Epilogue: The upcoming European DIHs
The Commission has announced the Digital Europe Programme (DEP) as a new strategic programme
to boost the further uptake of digitalization in the European industry. Although its strategy and even
acceptance is not yet formalized, it is more than likely that it will become adopted
by the Member States. DIHs are seen as key pillar to the DEP, key in facilitating
the uptake of digital technologies. But DEP also introduces the concept of
European DIH (EDIH). The DEP aims at establishing a EDIH in every EU region,
boosting digitization in their ecosystem. But how is a EDIH related to a DIH?
EDIHs can be seen as DIHs (or RDNs) with an additional function: strengthen the
EU DIH community. They are focused on creating pan-EU collaboration, facilitating
the use of expertise of place based regional expertise on a pan-EU level. These EDIHs can be seen as
selected DIHs/RDNs, structurally incorporating its responsibility to establish EU collaboration in the
EDIH mission. A DIHNET paper is under construction to describe the EDIH in its context.
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5 Conclusions
5.1 A defining framework for the DIH concept
Concluding from the past descriptions on the DIH concept and its
contextual position, the DIH can be defined in four parts. The first part
focuses on the services it delivers, the second part of some core
characteristics, the third on the customers of the DIH, and the fourth the
organisational structure.
The services provided should fully support the tweaking and uptake
digital technologies by SMEs and MidCaps, as well as orchestrating their
regional innovation ecosystem. In Figure 15, an overview is provided of
the services that can to be addressed by a DIH. Although some services
might not be fully covered by the DIH (grey), a mixed portfolio of
business, ecosystem and technology, as well as skills services is seen as
Figure 15 Services offered by DIHs
crucial. The TRL focus is on TRL4-7, but also services on higher and lower
TRL levels are common.
DIHs often target SMEs and MidCaps in order to address a market failure. Looking at the innovation
level of companies, DIHs usually focus on early adopters as their the primary customer group.
However, also the innovators and early majority are important customer groups19. Large firms are
often customers to the DIH, either to create a sustainable critical mass of commercial service delivery
or connected vendors for state of the art technological infrastructure capacity.
Next to these service provision activities, some core characteristics are to be met:
•
•
•
•
•

DIHs support SMEs/MidCaps in crossing the valley of death, connecting research with actual
business.
A DIH supports the (regional) innovation ecosystem collaboration on a specific
industry/technology area.
The mission of the DIH is society driven. There is no pursuit of profit.
It has an Open Innovation character: The DIH should be open to new partners and customers.
A DIH is industry driven, but not industry owned.

A DIHs is a one-stop-shop for SMEs/MidCaps to support them with the take-up of innovative digital
technologies. However, this does not imply that all services and capacities are available within the
DIH. This can also be organized by collaborations with other service providers in the region (or even
outside). However, this collaboration should have a structural character, based on actual shared
activities and going beyond the mere “telephone book” connections. A key building block of the DIH
is a CC that offers the technological services, but it is accompanied formal partners that offer the
ecosystem and business services. The DIH is coordinated by an orchestrator that is responsible for its
consortium collaboration, based on its innovation management capacities.

19

The late-majority and laggards are not customers for the DIHs.
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Services
Core: Support the uptake of technologies
Providing technological services
Providing business services
Providing ecosystem services
Providing education/training services

Characteristics
Connecting research/business
Supporting regional ecosystem
Society driven, no pursuit of profit
Open innovation character
Industry driven, not owned
Supporting
SMEs/Midcaps,
focusing on early adopters,
innovators and early majority

Organisation
One-stop-shop
Structural collaboration with partners
CC as key building block
It has an central orchestrator
Acts as spider in the web

Figure 16: Overview of defining characteristics of a DIH.

5.2 Some observations from an evolutionary perspective
Chapter four creates a structural view on what a DIH is. However, this must be seen as an
“beckoning perspective” that can be used to further develop the DIH. In practice, most of the DIHs
will not address all the described characteristics. An evolutionary approach is needed, especially as a
DIH often will be based on an existing CC. Therefore, the following observations can be made:
•

•

•

Often a DIH will have been engaged in most of the services described and also projects with
other regional innovation partners conducted. However, the services and partnerships must be
structural. Within the organisation of the DIH, most of the capacities for the services must be
available, not through an ad-hoc organisation, but through a structural organisation. This is also
the case for partnerships, where these must be based on past shared activities and not just by a
“phonebook” connection.
A DIH is not created out of the blue. It is often based on an existing Competence Centre, or a
cluster organisation. Therefore, the evolution towards a full grown DIH can be expected to take
some years. However, this does not mean that they are not a DIH; they are in an early stage of
development.
The evolution from a CC often leads to a focus on the technological services in the beginning of
the DIH. However, the other services must developed from the beginning on. Especially the
networking activities are crucial to ensure that the DIH will have a self-sustaining critical mass of
activities. Also, the business services are critical to ensure that actual impact can be made.

5.3 A contextual positioning of the DIH
Looking at different closely connected actors and their functions, the following summary of basic
characteristics can be made (see figure below).
If a RDN is set up in a region to coordinate and support multiple DIHs, the DIHs will shift some of their
support services to the regional level and will transform into a RDN-node. In this case, the DIH function
will be distributed among the RDN and RDN-nodes. The consequence is that the DIH must be seen as
an integral part of the regional ecosystem, but with a distributed and multi-DIH organisation. So its
mission of supporting the uptake of specific industry/technology focused innovations by
SMEs/MidCaps is made operational through a regional structure.
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Figure 17: Overview of distinguishing characteristics between the basic EU DIH building blocks.

Although the services provided and additional characteristics will stay the same, the organisation
changes. The RDN can be seen as a “super-DIH”, coordinating for several more industry/technology
area oriented RDN-nodes. The RDNs become the one-stop-shop in the region, facilitating the
connection for the nodes to the services they do not provide. The CCs are not the key building blocks
anymore, the RDN-nodes are. In some cases, these RDN-nodes will closely resemble a CC. They will
still have a central orchestrator, but this will be on the meta-level and the nodes will also have a central
orchestrator. The spider in the web function is shifted to the RDN.
The DIHs are primarily focused on supporting their regional ecosystem. The pan-EU networks will
support them to increase their network to the pan-EU level. But these networks are fundamentally
different then the DIHs. Although very often DIHs are part of the EU-network consortia, they must
more be seen as members of an association.
Looking at the definition of the DIHs, the pan-EU networks have no overlap. They provide networking
services to help the DIHs to offer their services on a pan-EU level.

5.4 Positioning of the EDIHs
The upcoming EDIHs can be seen as DIHs or RDNs with an additional mission related to support of
EU community. Therefore, they need to incorporate this mission as a structural function of their
organization with the related expertise and resources. EDIHs do not need to be new entities and can
build on already existing initiatives in the region.
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