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INTRODUCTION
While the Lisbon Strategy for 2000-2010 was to make the European Union “the most
competitive and dynamic knowledge-based economy in the world”, the mantra of Europe
2020 for the decade 2010-2020 was for the European Commission (EC) to aim at “smart,
sustainable, and inclusive growth”. In this connection, one of the seven Flagship Initiatives of
the EC was the Innovation Union (IU).
The Innovation Union is a set of 34 commitments to improve the innovation performance in
the European Union. They span a large set of actors, conditions and interactions. Although not
all aspects of it have to this date been implemented, it is useful to take some distance and
evaluate the progress of the implementation of the IU, its strengths and weaknesses so as to
take corrective actions. This was the task of H2020 project — Investigating the Impact of the
Innovation Union (I3U) (Grant Agreement number: 645884). The evaluation was
accomplished in three ways. First, each commitment was examined individually. Second,
those commitments for which data and reliable parameters of their impact existed or could be
estimated were introduced in the macroeconomic model NEMESIS so as to evaluate
quantitatively the effects of the commitments as a whole on a number of economic
performances. Third, the whole European Innovation System (EIS) was examined in terms of
its coherence, completeness and efficiency; the effects and effectiveness of the 34
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commitments of the IU were examined within this holistic framework. This innovation system
perspective is the approach followed in the present policy brief.
Box 1 - The 34 commitments of the Innovation Union
Training of researchers and employment

C1

Eco-innovation

C18

Promote design and Creative industries

Promotion of e-skills

C2
C3

C19
C20

Remove obstacles for cross-border mobility

C4

European research infrastructure

C5

European market for patent and licensing

C22

C6

Safeguard against the use of IPR for anticompetitive purposes

C23

C7

Improve the use of Structural Funds for R&I

C24

C8

Smart specialization in Member States

C25

C9

Social innovation

C26

conditions for researchers
University ranking and knowledge alliances

Focus on societal challenges, streamline
funding instruments, strengthen ERC,
reinforce industry-driven priorities
Simpler access and stronger involvement of
SMEs

Open access to research results
Effective collaborative research and
knowledge transfer

C21

More science-based policies, JRC and
European Forum on Forward Looking
Activities
Promote innovation-driven research through
European Institute of Innovation and
Technology
Put in place EU financial instruments to
attract private finance
Ensure that venture capital funds can invest
freely in the EU – no tax discrimination
Strengthen cross-border matching of

C10 Develop public sector innovation
scoreboard

C11

Inclusive innovation, spread the knowledge
to all occupational levels and sectors

C27
C28

C12 European innovation partnerships

C29

Unitary patent

C13 Retaining and attracting international talent
C14 Scientific cooperation with third countries

C30
C31

Screening of regulatory framework

C15

Standardisation

C16

Procurement market across the EU

C17

innovative firms with suitable investors
Review State aid framework for R&D&I

Promote global research infrastructure and
collaboration
Self-assessments of challenges, needed
reforms
Develop indicators for benchmarking
innovation performance

C32
C33
C34

EVIDENCE AND ANALYSIS
All in all, one may safely conclude from the results of the I3U project that the commitments of
the Innovation Union have to a considerable degree been implemented and yielded the
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desired effects. For example, we notice an increase in the number of innovations coming from
the Knowledge and Innovation Communities (KIC), the number of start-ups created, the
number of business ideas incubated and the number of new graduates from EIT labelled
programs. In order to overcome some of the financial market failures in innovation, the EU
Commission has over the years introduced a number of policies: InnovFin, European Venture
Capital (EuVECA) Funds, the Startup Europe initiative and the Enterprise Europe Network
(EEN), and a revision of the General Block Exemption Regulation (GBER). European
Innovation Partnerships (EIP) have been established in collaboration with stakeholder
communities to encourage innovation and solve global challenges. The initiatives created
linkages among innovation actors, facilitated knowledge spill-overs and promoted
connectivity and collaboration among stakeholders.
However, the actions connected to the 34 commitments of the Innovation Union have been
implemented in various degrees. Knowledge alliances and partnerships between business and
higher education (C2) are stronger in the Nordic and Central European countries as a result of
national characteristics, regulations and cultures. Retaining and attracting international talent
(C30) is only partially implemented. The share of high-skilled third country migrants in the
total workforce is still quite low among EU economies. The European Venture Capital
(EuVECA) Funds (C11) are marketed in all 28 EU countries but the funds come from only 15
of them. The unitary European patent (C14) has not been implemented yet. Member States
are slow in introducing the European directives regarding pre-commercial procurement and
public procurement (C17). Few firms so far participate in procurement tenders. There is still a
lot of heterogeneity in Technology Transfer Offices in Europe (C21). Currently, the market for
technologies (C22) is not yet sufficiently developed, slowing down technology trading and
licensing. The reasons are a lack of market safety, information asymmetries and other
uncertainties which drive up transaction costs, and the valuation of technologies. The private
market for online matching platforms has still not converged to a dominant business model.
Regarding the greater use of the Structural Funds for innovative projects (C24), it turns out
that in general in the 2007-2014 Multi-annual Financial Framework the Member States plan
to reduce the proportion of the Structural Funds devoted to R&D and innovation. Inclusive
innovation (C28) is still at an early stage of implementation, even though some important first
steps have been taken. The implementation failure here is the result of various deficiencies,
such as the lack of a clear formulation, the insufficient information of the social partners about
their role, the autonomy of the social partners plus their highly fragmented organizational
structure at the EU level. Scientific cooperation projects with third countries (C31) are mostly
bilateral. An interim evaluation of Horizon 2020 shows that third-country participations
declined when compared to FP7.
From the innovation commitments implemented so far, we can distinguish two main sets of
commitments. On the one hand, we have those that are unequally aimed at the innovation
systems that are found in the European Union, and therefore they may lead to either
convergence of innovation systems, when the weaker systems are more positively affected
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than the stronger, or to a divergence in the opposite case. On the other hand, there are
commitments or policy actions that affect all innovation systems in the European Union and
are therefore not expected to lead to either divergence or convergence of innovation systems
in Europe.
There are 14 commitments (1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 15, 21, 30 and 31) for which there is a
potential for a greater divergence between the strongly developed innovation systems in
Europe and the developing or lagging behind innovation systems. The general mechanism at
work in these policy actions is that the Innovation Union commitments tend to affect mainly
strong performers, such as science-based firms, or good research-driven universities. By
stimulating activities of those actors, the weaker innovations systems (developing or lagging
behind) are not much affected, simply because they contain few of those actors, while the
strongly developed innovation systems are positively affected. This kind of tendency is
especially prone in cases where the policy action is aimed at research capabilities or research
interactions and targeted at a limited set of actor roles that are found mostly in the strongly
developed innovation system.
For example, university rankings (C2) may increase the gap between the two extreme systems
of innovation because teaching institutions in the most developed innovation systems have a
greater capacity to be highly ranked and thereby to outperform even more the countries in
least developed innovation systems. The noticeable increases in the number of PhD students
in the European Union (C1) are mostly visible in the countries with a strongly developed
innovation system. The opportunities offered by the European Research Area (C4) are more
often taken by researchers from countries with a strongly developed system. Other countries
lack a sufficient level of absorptive capacity to benefit from the European Research Area. Most
of the money for research infrastructures (C5) goes to participants from strongly developed
systems. Lagging countries find it hard to participate in such international research
collaborations, where excellence tends to collaborate with excellence. FP7 funding (C6) is
concentrated in actors coming from economies classified in the European Innovation
Scoreboard 2017 as either innovation leaders (IL) or strong innovators (SI). A dichotomy still
exists between old (EU15) and new (EU13) Member States in terms of participation and
success rates in SMEs receiving funding (C7), although there are some exceptions like Estonia,
Slovenia and Cyprus. The total financing provided under the risk sharing scheme (RSFF),
InnovFin and the European Venture Capital Funds (C10, 11, 12) was unequally allocated
across countries: the funding went mainly to firms belonging to the most developed and
public-policy led innovation system. Similarly the amount of R&D financing coming from
abroad was concentrated in a few countries, but here it went also partly to firms in the
developing innovation system category. International collaborations (C31) are on the rise, but
only countries in the most advanced innovation systems are heavily involved in international
scientific collaborations (in terms of scientific publications and the share of non-EU doctoral
students). In the presence of strong private and public innovation capabilities, a more
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conducive regulatory framework (C15) should have the strongest innovation-enhancing effect
among members of the strongly developed European innovation system.
We found only 7 commitments (9, 16, 18, 19, 22, 23 and 25) where the weaker innovation
systems are more positively affected than the strongly developed systems. For instance, the
Eco-Innovation Action Plan (C18) is expected to have the strongest effects in the Developing
and Lagging-behind European Innovation Systems, where innovation and public policymaking capabilities are weaker, in general, and where capability-enhancing initiatives have
the strongest effects. Another example is the market for patents and licenses (C22) where
there is more of an opportunity for catching-up through international knowledge diffusion for
developing and lagging behind ecosystems than for more developed ones, if there is sufficient
absorptive capacity. The revised guidelines on horizontal standardization agreements (C16)
and technology transfer agreements and the Block Exemption Regulations for research and
development (C13) reduce the legal uncertainty and make technology transfers more efficient
than before. The European Creative Industries Alliance (C19) is found to have had positive
and significant effects for the public-policy led and the lagging behind groups of countries.
Smart specialization (C25) is likely to have the largest impact in the countries belonging to the
developing and lagging innovation regimes.
It is interesting to note that the commitments with a converging influence almost exclusively
address interactions between actors or conditions of the system. It thus seems that
interactions and conditions are particularly useful policy targets in terms of convergence
inside the Innovation Union, while especially policy actions aimed at capabilities of actors
seem to be leading to divergence. By focusing more explicitly on the capabilities of actors in
lagging or developing innovation systems, this tendency could certainly be reversed, but in
the current Innovation Union, capabilities of advanced actors seem to be more often targeted.

POLICY IMPLICATIONS AND RECOMMENDATIONS

1) The European Innovation System (EIS) is characterized by four types of regimes:
• Strongly developed (strongly developed in a general sense; all parts of the innovation
system well developed and competitive): Austria, Belgium, Denmark, Finland, Germany, the
Netherlands, Slovenia, Sweden, and the United Kingdom;
• Public-policy led (active science & technology & innovation policies but not so welldeveloped private sector; overall good performance): France, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta and Portugal;
• Developing (depend strongly on external knowledge; weak performance, but public
policy important for advancing the system): Bulgaria, Croatia, Cyprus, Czech Republic,
Hungary, Romania, Slovakia and Spain;
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• Lagging behind (depend strongly on external knowledge; weak performance, weak
public policy initiatives): Estonia, Greece and Poland.
2) While some of the commitments allow the countries in the developing and lagging behind
groups to catch up with those in the most advanced innovation group, a majority of the
commitments tend to increase the innovation divide within the European Innovation
System (EIS).
3) One way to mitigate the increasing innovation gap is to strengthen the implementation of
the commitments that favour mostly the weakest members of the Innovation Union by
making financial resources from the Structural Funds available for their implementation.
4) There is a high fragmentation of research along country boundaries and, going with it, a
lack of transparency and duplication of research efforts. This is most visible with
university-industry alliances, research infrastructures, inclusive innovation and
Knowledge and Innovation Communities. This heterogeneity between countries is due to
different national priorities, regulations and overlapping societal challenges.
5) Some commitments need to be intensified: increase the resources for Technology Transfer
Offices (TTOs), provide a wider dissemination of policy and foresight papers on forward
looking activities, strengthen the diffusion and implementation of venture capital across
the EU, show more vigor in the screening of regulatory frameworks, spread awareness and
use of public procurement, change the consumer’s mindset regarding eco-innovation, and
increase the absorption capacity of SMEs to benefit from open access publishing.
6) Some commitments need to be adjusted. Social innovation may have a potential for
positive change, but it needs to be targeted in a more comprehensive and coordinated
way. The goals should be clarified. The decision not to implement a public sector
innovation scoreboard should be followed up by new and systematic initiatives to monitor
and foster innovation in the public sector. A better coordination of EU-level and national
policies and between the Union and local partners are called for in matters of SME
participation in research and innovation programmes and European Innovation
Partnerships to avoid a deviation towards local interests at the expense of genuine
frontier innovation.
7) To perform an accurate evaluation of some of the commitments of the IU, the micro data
needed are simply lacking. Sometimes the concepts are not clearly defined, as for social
innovation, sometimes the goals are set clearly but the appropriate data have not been
collected, as for the promotion of e-skills, public procurement by Member States, the
European Creative Industries Alliance, open access, trade in technologies, and scientific
cooperation with third countries. Without sufficiently rich and longitudinal micro data on
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quantity and quality of implementation, causality (i.e., whether the policy really makes a
difference) is often impossible to establish.

RESEARCH PARAMETERS
The innovation systems approach characterizes innovation systems on the basis of actors,
roles of actors, connections between them, and policy measures. We distinguish six actors: the
higher education sector, public and semi-public research institutes (the institutes sector),
private enterprises (firms), governments (policymakers), the finance sector including banks,
and consumers. The first two of these traditionally have the role of knowledge generators,
including both basic and applied knowledge. Firms are traditionally seen as the innovators,
which both generates new knowledge, absorb it, and apply it in innovations that are put on
the market. However, in a more modern view of innovation, universities and research
institutes are also given a role in innovation, often interactively with firms. Governments and
policymakers have a facilitating function, stimulating the actions of other actors and steering
their behaviour and resulting innovative output. Banks and the finance sector have a similar
facilitating function, but limited to credit and funding, which are often seen as hampering
factors in the innovative process. Finally, consumers are the receivers and beneficiaries of
innovation, but are also seen as playing a role in directing innovation, or even in generating
innovations and new knowledge.
In the I3U project this traditional characterization of the innovation system has been
extended to include the following 4 elements: capabilities, interactions, obstacles and
conditions. Capabilities refer to what actors are capable of doing, based on tangible and
intangible assets that they possess. Knowledge is an important asset that is used by actors
such as firms, universities, and research institutes to produce innovations. Thus, the amount
and type of knowledge that actors possess is an important capability in the innovation system.
Interactions can take multiple forms, such as voluntary cooperation, market transactions
involving goods or services that affect actors’ capabilities, and technological spill-overs of
various kinds. These interactions can directly produce innovation outputs, e.g., a new product
that is jointly developed by a firm and a public research institute, or may affect the capabilities
of actors and thus have indirect effects in the system. The notion of obstacles refers to factors
that hinder or oppose a free working of the system. This may include a variety of factors, both
affecting innovation directly (e.g., privacy regulation that obstructs innovation by social media
firms), or affecting interaction between actors. An example of the latter kind of obstacles is the
existence of borders (both literally and metaphorically) that obstruct interaction and
collaboration between researchers in Europe. Conditions are factors or circumstances present
in the system that shape the aims and goals of the actors. Conditions may be imposed by some
actors in the system, or they may be related to broad societal institutions. An example of the
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first kind of conditions is the notion of research excellence that is often imposed by funding
agencies such as research councils, or the notion of market relevance that is imposed by
policymakers on publicly funded research institutes.
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