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Abstract

The EU Framework Programme (FP) has evolved from supporting pre-competitive
research to cover the entire innovation value chain and became the world’s largest research
and innovation (R&I) ecosystem. It facilitates the creation of R&I networks among organi-
zations from around the world. To oversee and manage the innovation activities of complex
collaborative R&I projects, new data, indicators and tools were needed. We present the
Innovation Radar (IR), an initiative of the European Commission to identify and manage
innovations and innovators in the FP R&I ecosystem. The IR is used as an intelligence
platform providing insights on innovation activities in large collaborative R&I projects.
The internal IR tools allow policy officers to monitor R&I projects and provide custom
support to facilitate the commercialisation of their results. External actors use the public IR
data platform to seek for collaborative partners or for investment opportunities.

Keywords Research and innovation policy - Innovation management - Innovation
ecosystem - Framework Programme - European Commission

JEL Classification L52 - L53 - 031 - 032 - 025

1 Introduction

Launched in the early 80’s, the Framework Programme (FP) aimed at bringing together
expertise from across Europe to make it more competitive in key technologies (EC 1981).
The first FPs focussed primarily on supporting pre-competitive research with the intention
to close the research gap between Europe and other world’s regions (EC 2015a). As the
global technological and economic landscape evolved, so did the European Union (EU)
research policy orientation. Recognising knowledge and innovation as key drivers of eco-
nomic development, the support to collaborative innovation activities was put on equal
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footing with funding exploratory research. The EU FP has evolved to the world’s largest
collaborative research and innovation (R&I) ecosystem. These changes created the need
for new data and indicators that would allow monitoring and managing the interactions
between the stakeholders and the ecosystem’s outcomes. In 2013, the European Commis-
sion (EC) launched the Innovation Radar (IR) initiative (EC 2014c). Its main objective is
to identify innovations and innovators in EU-funded R&I projects. In 2016, the IR was
scaled-up across all FP-funded projects as a monitoring and innovation management tool
(EC 2016a).

We describe the IR methodology consisting of the Innovation Radar Survey (IRS) and
two assessment frameworks to evaluate the potential of innovations and the capacity of
innovators. In addition, we present some key findings on innovations and innovators in EU-
funded projects. The objective is to illustrate how such an initiative as the IR for data col-
lection and analysis can be used in the context of managing innovation activities in the
world’s largest R&I programme.

The remainder of this article is structured as follows: Sect. 2 presents the policy context
and the rationale behind the IR initiative. Section 3 reviews the key ingredients of innova-
tion and innovator assessment as discussed in the innovation management literature. Sec-
tion 4 presents the IR survey and the data collection process. Section 5 describes the IR
Innovation Potential and Innovator Capacity Assessment Frameworks. Section 6 provides
descriptive analysis of the innovations and innovators in EU-funded R&I projects identi-
fied and assessed with the IR methodology. Section 7 concludes with policy implications
and recommendations for the use of the IR as an innovation management tool for collabo-
rative research projects and presents potential future research directions enabled by the IR
data. Finally, Sect. 8 includes technical appendices.

2 Policy context and purpose

Formulating a common research strategy in the early 80’s, the EC was addressing an
increasing research gap between Europe and other world’s regions (EC 1981). This strat-
egy would take the form of a framework programme embracing all Community research
initiatives. The 1st FP for research was launched in 1984 to bring together expertise from
across Europe to make it more competitive in key technologies (EC 2015a). While at the
beginning, FPs focussed primarily on pre-competitive research, its scope has gradually
widened (Reillon 2017). Reflecting the conclusions of the Aho-report (EC 2006) to put
R&I at the centre of European policy, in 2007, the EC adopted the proposal for FP7 with
the objective of “building an ERA of knowledge for growth” (EC 2005). It placed the sup-
port of innovation activities next to the funding of exploratory research. The adoption of
the Europe 2020 strategy for smart, sustainable and inclusive growth and the introduction
of the ‘innovation union’ initiative further confirmed that innovation has become ‘the over-
arching policy objective’ of the EU and the Member States (EC 2010b, c¢). They considered
knowledge and innovation as key drivers of economic development and proposed measures
to improve framework conditions and access to finance for R&I. All this shaped the scope
and objectives of the FPs, which were gradually expanded to include support to innovation
activities. Changing the name of the FP8 to Framework Programme for Research and Tech-
nology Development to Research and Innovation reflects this transition towards a large
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collaborative innovation ecosystem (EC 2011).! In this context, there was a need for new
types of data allowing to evaluate and monitor the results of FPs. To address this, in 2013,
the EC’s Directorate General The Directorate-General for Communications Networks,
Content and Technology (DG CONNECT), responsible for the Information and Commu-
nication Technology (ICT) part of the FP, launched the Innovation Radar (IR) initiative
(EC 2014c). The IR has three main objectives. First, it aims at identifying and assessing
innovations and innovators in the EU-funded R&I projects.? Second, based on the collected
information on the innovation stage, process and needs, it provides guidance to the inno-
vators on the most appropriate steps to reach the market. Finally, it supports innovators
through EC-sponsored initiatives to cover such needs as, among others, networking, access
to finance or managing Intellectual Property Rights (IPR).

The reasons behind the introduction of the IR can be compared to the introduction of
other innovations surveys, such as the Community Innovation Survey (CIS) implement-
ing the Oslo Manual guidelines for collecting and interpreting innovation data (OECD
2005). Until the early 90°, statistical offices collected mainly R&D-related data and indi-
cators (Gault 2013; Godin 2009). Having only limited information on innovation inputs,
e.g. R&D expenditures, considerably limits the scope of action for policy intervention to
mainly R&D subsidies. With increasing complexity of the innovation processes and pres-
sure to maintain competitiveness in the global economy, there was an urge for innovation
output measures to learn more about the results of the innovation process (Arundel 2007;
Godin 2009). Understanding the output side of the innovation process expanded the range
of potential support mechanisms. For example, an analysis of potential bottlenecks to inno-
vation commercialisation allows identifying areas that need policy support.

The IR rests on a formal methodology to identify and assess the innovation potential
and innovator capacity. The main element of this methodology is the Innovation Radar
Survey (IRS) (see Sect. 8). It collects information on innovations developed by collabora-
tive consortia in EU-funded R&I projects, their types, commercialisation plans and needs.
The IRS identifies also the key organisations behind these innovations.

Innovation surveys, such as the IRS, suffer from the abundance of scattered informa-
tion based on responses to individual questions. Simple indicators do not capture the com-
plex reality of the dynamics innovation processes and the linkages between the actors and
their practical application in the policy-making purposes is limited. One way of addressing
this limitation is to develop complex indicators (Arundel 2007; Arundel and Hollanders
2005). Such indicators can reveal significantly more about innovation activities, models
and strategies than simple indicators relying on the frequency of responses to a single ques-
tion (OECD 2009). Therefore, the IR methodology includes also the Innovation Potential
Assessment Framework (IPAF) and Innovator Capacity Assessment Framework (ICAF)
(see Sect. 3). Whereas the first one makes use of complex indicators to capture the com-
plexity of innovation development and commercialisation process, the second one profiles
the innovators behind these innovations.

Although the main purpose of innovation surveys is to provide decision makers with
information on innovation performance of firms and/or countries, their practical relevance

! Previous FPs were called: Framework Programme for Research and Technological Development. In par-
allel, in 2010, the name of the main Directorate General (DG) responsible for the planning and execution of
the FPs from DG Science and Research to Research, Science and Innovation EC (2010a).

2 Coordination and Support Actions (CSA) and Networks of Excellence (NoE) are not addressed by the
Innovation Radar.
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and use remains low (Arundel 2007; Mytelka et al. 2008). This is not changed by the inten-
sive use of survey data in scientific studies. Policy analysts claim that information pro-
vided by innovation surveys and studies using data derived from them are not focused on
their needs (Arundel 2007). The reasons of the low level of use of the information pro-
vided by innovation surveys include both flaws in questionnaire design and a lack of aware-
ness within the policy-community that such data exists and is relevant to policy makers
(Mytelka et al. 2008).

The IR initiative was started by Policy Officers at the DG CONNECT of the European
Commission in collaboration with the DG Joint Research Centre, an in-house science and
research service of the EC (EC 2018c). From the very beginning, the IR and its methodol-
ogy were conceived to serve specific purposes of policy makers. The key question was how
to bring the results of EU-funded projects to the market. The launch of the IR survey and
assessment frameworks created an intelligence platform providing policy-relevant insights
on innovation activity in EU-funded R&I projects. These insights are expected to improve
the understanding of innovation aspects and strategies of a project and to help individual
partners in defining the best innovation path to follow (EC 2014b).

The information collected by the IR is focused on three elements: innovations and inno-
vators within EU-funded R&I projects, and their specific go to market needs. The infor-
mation on go to market needs of innovators is further used to improve the matchmaking
between the demand and supply of public support to R&I. In parallel to the creation of the
IR intelligence platform, a comprehensive inventory of all EC support actions and initia-
tives targeting innovators and start-ups is compiled (EC 2014c¢). Innovators identified by
the IR are matched with support action(s) that are best placed to help them to address their
go to market needs and to fulfil their market potential (EC 2016b, 2017).

In conclusion, besides collecting information on the innovation output in EU-funded
R&I projects, the IR initiative supports innovators by suggesting a range of targeted actions
to assist them in fulfilling their potential in the market. This way, it can be considered as an
innovation management tool for the EU R&I ecosystem. It is expected that it will help to
improve the management and performance of these projects and increase their innovative
and economic outcomes.

3 Innovation and innovator assessment: literature review

In general terms, one can differentiate between two types of assessment of innovations and
technology projects. One is a process-based and the other culturally-based (R.G. Cooper
and Kleinschmidt 1997; Khurana and Rosenthal 1998). The process-based assessment uses
established procedures for assessing proposals for funding. It is mainly used by, for exam-
ple, banks granting loans to small, technology-based enterprises, or large research organisa-
tions, e.g. NASA, when choosing new products to develop from various technological pro-
jects. The process-based assessment tends to be a regular process, with proposals arriving
and being reviewed on a regular basis. In contrast, the culturally based approach does not
assess all projects against a formal methodology. Instead, assessment is based on the asses-
sor’s experiences both individually and collectively. Business angels and venture capitalists
are the most common users of the culturally based approach. The assessment is usually
done on a case-by-case basis by a team consisting of experts with different backgrounds.
Considering the above, the IR methodology for assessing innovations and innovators in
EU FP projects can be seen as process-based. It uses a structured approach based on a set
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of predefined criteria and scoring system. This type of activity is commonly performed by
large research organisations, technology-based companies or universities screening com-
panies or projects with respect to their new product development, technological readiness
and market potential of new products (De Coster and Butler 2005; Lafuente and Berbegal-
Mirabent 2019; Liao and Witsil 2008; M’Chirgui et al. 2018). The principles of the IR
assessment frameworks are grounded on the ideas of innovation and new technology ven-
ture assessment. The following sections describe in detail the theoretical underpinnings of
the IR assessment frameworks.

3.1 Innovation potential assessment

The IR framework for the assessment of innovations in EU-funded projects builds on the
large body of empirical studies aiming at unravelling factors determining the commer-
cialisation success of innovations (for extended surveys see Calantone et al. 2002; Evan-
schitzky et al. 2012; Fernandes et al. 2013; Griffin 1997; Montoya-Weiss and Calantone
1994). Although this literature lacks the uniformity in the measures of success, there seem
to be some consensus on the overall classes or groups of the key factors (Astebro 2004;
Balachandra and Friar 1997; Galbraith et al. 2006). For example, based on a meta-anal-
ysis of 60 peer-reviewed publications, Balachandra and Friar (1997) proposes four major
categories on market, technology, environment, and organisational related characteristics.
These categories have been widely recognised and adopted by many scholars in the field of
technology commercialisation of R&D projects (Astebro 2004; Linton et al. 2002). Alter-
natively, Heslop et al. (2001) use factor analyses to group more than fifty variables related
to the technology commercialisation process into four comprehensive dimensions of mar-
ket readiness, technology readiness, commercial readiness, and management readiness.

Taking stock of the above considerations, innovation assessment approach taken by
the IR is built along the following dimensions: innovation readiness, innovation manage-
ment and market potential of innovation. Below the relevance of these concepts is reviewed
based on the existing literature on success factors of innovations.

3.1.1 Innovation readiness

A successful launch of innovative products or services begins with the identification of
technologies that are ready for commercialisation (Galbraith et al. 2006; Heslop et al.
2001). In this respect, innovation readiness is closely related to the notion of “technol-
ogy readiness levels” (TRLs) which aim to provide a common understanding of the status
and development stage of new technologies (Mankins 2009). Originally developed by the
NASA in the mid-1970s, the use of TRLs rapidly increased as they enable consistent and
uniform assessments of technological maturity across different types of technologies and
disciplines. Being discipline-independent, they facilitate more effective communications of
the maturity of evolving innovations among diverse organisation types.

Similar to TRLs the innovation readiness criterion used in the Innovation Potential
Assessment Framework aims to capture the various technological steps that a product or
service development process comprises prior to commercialisation. These steps include
among others the idea generation and product or service definition, concept screening
and prototype development, concept testing and diagnostic evaluation, and final develop-
ment (Cooper 2017; Dorf and Worthington 1987; Heslop et al. 2001). Hence, the inno-
vation readiness aims to define the development phase of the innovation, being e.g.
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conceptualization, experimentation or commercialisation. It also takes into account the
steps to secure the necessary technological resources, e.g. skills, to bring the innovation to
the market, the development stage of an innovation and the time to its commercialisation.

The process of developing new technologies and innovations in EU-funded R&I pro-
jects relies on joint efforts of participants. Technology transfer between participants is thus
an essential step in the innovation commercialisation process. Technology transfer can
occur through different channels and can be obtained through both formal and informal
methods. Formal methods include licensing, cooperative alliances and spin-offs (Lane and
Lubatkin 1998; Meoli et al. 2019; Miranda et al. 2018), while informal methods include
labour mobility and networking activities through personal contacts (Grimpe and Fier
2010; Pouder and John 1996). Both methods are considered as effective means to foster
the development of innovations in government funded laboratories, universities or private
research organisations (Autio and Laamanen 1995; Bercovitz and Feldman 2006).

3.1.2 Innovation management

Innovation management is often seen as an important success indicator of a technology
venture (Kirchberger and Pohl 2016; Meseri and Maital 2001). In broad terms, it is related
to the various managerial capabilities in terms of risk management, absorptive capacity,
knowledge management, project management and milestone setting. It involves measures
such as securing human and financial resources and organising the innovation process.
This is particularly important at the early stages of the innovation process where employees
must be provided enough time and resources by their management to generate new ideas.

In general, an effective and efficient innovation process requires commitment and direct
involvement from the top management and all the research partners (Davenport et al. 1998;
Nevens 1990). Two meta-analysis studies exploring the results of a wide range of papers
assessing the factors predicting success of new product innovations support this view and
highlight the significant importance of dedicated human resources and senior management
support (Evanschitzky et al. 2012; Henard and Szymanski 2001). In a similar type of study,
Kirchberger and Pohl (2016) identified key success factors related to management tech-
niques such as the capability to create product concepts, integrated roadmaps, and conduct
market research. In this respect, innovation management is essential in providing the nec-
essary conditions for idea generations and business propositions as elaborated in business
plans and market studies. Although effective managerial capabilities and resource alloca-
tions are critical at early stages of an innovation process, they remain important throughout
the overall innovation process’ duration (Astebro 2004).

Besides the provision of sufficient internal resources, also interactions with external
actors are important to increase the chances of successful commercialisation of technolo-
gies (Gerard et al. 2002). First, they are needed to attract the necessary financial funds that
firms may lack in-house to pursue the development process. Hence, this may imply apply-
ing for and securing capital investment from public and/or private sources in technology
ventures (Christensen 2010; Civera et al. 2017). Second, external interactions may occur
through involvement of end-users and costumers in the innovation process (Liithje 2004;
Riggs and Von Hippel 1994). End-user engagement through informal advice and commu-
nities-of-practice is not a straightforward option and requires the support and willingness
from the innovation management in disclosing parts of the technology that is being devel-
oped in-house to a wider public. In the last decades, user-engagement became increasingly
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popular through the emergence of open source communities that actively involve custom-
ers in the innovation process (Cuartielles et al. 2018; Lerner and Tirole 2002).

Finally, innovation management may also include the decision to create a spin-off, usu-
ally founded with the purpose of commercialising technologies that were developed at
universities, research institutes, or governmental and private organisations (Jung and Kim
2018; Rogers et al. 2001). One of the reasons for a spin-off formation is to keep tighter
control on the commercialisation process. Spin-offs are often created to develop a tech-
nology for which there is not initial market yet (Hsu 2005). Hence, spin-offs are typically
targeting niche markets (Autio 1994). In order to overcome lack of resources at early stages
of development, spin-offs can rely on incubators or their parent organisations for informal
support (Grimaldi and Grandi 2005; Steffensen et al. 2000). Alternatively, university spin-
offs can be created if the support for pursuing research activities at the host organization
is limited or where scientific career opportunities are scarce (Meoli et al. 2018; Meoli and
Vismara 2016).

3.1.3 Market potential

The market potential dimension encompasses both market and technology related char-
acteristics that have been pointed out by prior studies as important factors for an effec-
tive technology commercialisation (Balachandra and Friar 1997; Heslop et al. 2001). Both
types of characteristics are aggregated into one dimension as these aspects determine the
economic benefit of a commercially viable innovation on the market. At the same time,
innovation commercialisation process involves the understanding of existing or potential
market needs and looking for innovative ideas to satisfy them (Mitchell and Singh 1996).
Thus, market potential reflects the likely economic or social value that can be generated by
a new product or service (de Vries 2012).

The market potential is contingent on the prospective market conditions for a product or
service, which determines the chances of successful commercialisation. Product or service
developments should be driven by a clear market orientation, including the identification of
a potential customer base (Goldenberg et al. 2001; Rothwell 1992). Having a clear market
orientation implies that businesses are not merely focused on producing products and sell-
ing them but rather on identifying and satisfying the needs of target markets (Kotler 2003).
Market orientation is seen as one of the most important factors in innovation commer-
cialisation and requires a responsive and proactive involvement of firms during the overall
product or service development and commercialisation phase. A larger degree of market
orientation and the extent to which products are perceived as satisfying customer needs
is positively associated with product innovation performances in terms of sales growth or
new-product success (Slater et al. 2014; Van der Panne et al. 2003).

Successful commercialisation of a new technologies also depends on other market
related characteristics (Evanschitzky et al. 2012; Meseri and Maital 2001). As the ultimate
goal of a technology development is to launch a product or service on the market, most
technology processes include analyses of the market structure and its attractiveness. Mar-
ket dynamics and conditions alter the opportunities that companies can seize to raise their
competitiveness with new technology introductions. Other market related characteristics
relevant for the potential innovation commercialisation include the existence of definable
markets, the absence of strong competitors, the size and growth rate of target markets, the
market accessibility and the absence of entry barriers (see e.g. Henard and Szymanski
2001; Heslop et al. 2001).
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With respect to the last issue, the commercial exploitation and market entry of a new
technology can be hampered due to regulatory and trade barriers or due to standardisa-
tion issues (Cooper 2007; D’Este et al. 2012; Galia and Legros 2004). Standardisation is
a particularly important issue in the context of EU-funded research projects, as they often
support the development of advanced and complex technologies, e.g. ICT. Hence, many
research projects contribute to the development of technologies that need to be compatible
with existing technologies. Although technological standards are supposed to accelerate
technology development, they may also have a negative impact on the innovation engage-
ment of firms (Blind 2016). For example, SMEs are often excluded from the standardisa-
tion process due to a lack of resources, expertise and absorptive capacity (de Vries et al.
2009). Another challenge of the standardisation process that may act as a bottleneck to
innovative efforts is the lack of homogeneity in the interpretation of licencing terms. A
final hurdle of standardisation is that it requires a long-term strategy and investment, and
may require anticipation of future regulations.

Efforts to obtain intellectual property rights through patents, trademarks and copyrights
are commonly integrated in the technology development and commercialisation process in
order to reap the benefits of the innovative activity. Hence many scholars highlight patent-
ability as important success factors of innovations (Balachandra and Friar 1997). Propri-
etary and position protection through IPR facilitates technology commercialisation and is
perceived as an important stage in the technology development process (Cooper 2007; Gal-
braith et al. 2006; Kirchberger and Pohl 2016).

3.2 Innovator assessment

The innovator capacity assessment taken by the IR rests on the assumption that firms’ inno-
vative behaviour can be captured and evaluated through their innovation capacities (Cohen
and Levinthal 1990; Fernandes et al. 2013; Teece 2011).> Using its innovation capacities,
a firm adapts itself to the changing market conditions by, for example, responses to market
needs (Nonaka and Takeuchi 1995; Potter 1989). These responses can take the form of the
introduction of new products and processes (Calantone et al. 2002; Kasper 1987). Under-
standing the broader environment and interactions with other actors, increases an organisa-
tion’s responsiveness to the changes of the surrounding environment (Guan and Ma 2003).
Consequently, innovation capacities embrace a complex set of variables including internal
resources and capacities and patterns of interactions with the external conditions (Forsman
2011).

Considering the above, the innovator assessment is based on two criteria: innovator’s
ability and environment. The first one aims to capture the intrinsic capacity of an organisa-
tion participating to a collaborative research project to innovate. The second one looks at
the conditions in which the organisation innovates. The following sections elaborate on
both criteria in detail.

3 For a comprehensive review of literature on the role of innovative capacities and firm performance see
Fernandes et al. (2013).
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3.2.1 Innovator’s ability

Innovator’s ability criterion relates to intrinsic innovation capacities of an organisation.
These capacities are expressed through its innovations in processes, services, products and
marketing (Wonglimpiyarat 2010). Innovative capacity is also understood as the ability to
generate new ideas and turn them into solutions that meet potential market needs (Assink
2006; Hult et al. 2004). The speed with which an organisation responds to the changing
conditions and market needs through designing and launching new products, depends on
its learning capacities (Hull and Covin 2010).

Innovative and technological capacities of an organisation translate into the ability of
introducing superior products or services. Such products or services can be characterised
by technological sophistication or to high degree of innovativeness (Evanschitzky et al.
2012), which has a direct positive impact on their commercial success (Mahajan and Wind
1992). The capacity to introduce highly innovative products or services in terms of new-
ness, originality, uniqueness and radicalness highly influence the perceived value of an
innovation and hence can be seen as a proxy of an organisation’s innovative and technology
commercialisation capacities (Henard and Szymanski 2001).

Innovative capacities have direct implications for economic performance (Klette and
Griliches 2000; Klette and Kortum 2004). It is considered as the key factor to firm growth
(Crepon et al. 1998; Cucculelli and Ermini 2012). Empirical findings suggest that innova-
tion capacities, measured by the number of new products or processes, have a considerably
stronger impact on firm performance than R&D-related measures (Geroski 1995; Holzl
2008). In other words, firms that are able to translate research, technology and knowledge
into marketable products or services achieve better economic performance than their non-
innovative counterparts do.

3.2.2 Innovator’s environment

Most of the EU-funded R&I projects are of collaborative nature. For example, around 11
organisations participated to an average FP7 project (EC, 2015d). Hence, the innovator’s
environment criterion incorporated in the Innovator Capacity Assessment Framework
aims to capture the overall conditions in a project consortium, which an innovator faces.
It reflects the composition and activity of partner organisations, the performance of the
project in terms of innovation and the commitment of partners to exploiting the innovative
outcomes of the project. In addition, it also takes into account the presence of organisations
that are directly interested in applying or exploiting the innovations, e.g. end-users.
Working together with other organisations gives research partners access to knowledge
and complementary assets that they do not possess in-house (Hagedoorn 1993; Powell
et al. 1996). Conducting research and development with external partners allows partners
to create and mobilize more resources than would be possible through their individual
efforts (Das and Teng 2000). Collaborative research reduces also the risks associated with
the R&D-intensive projects (Cohen and Levinthal 1990). Overall, research collaborations
with different types of partners serve as conduits for information and learning and are of
strategic importance in the diffusion of tacit and codified knowledge (Ahuja 2000; Doz
and Hamel 1997). Hence, research collaborations are seen as effective means of getting
information about new technologies and practices. They serve as a radar function to screen
promising new technologies (Ahuja 2000; Ahuja and Lampert 2001; Powell and Brantley
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1992). This way, participating in collaborative research projects increases the innovative
capacity of the partners.

Collaborative research has also some downsides. Greater heterogeneity of organisations
in research collaborations can hinder the performance of research networks. The potential
benefits of organisational diversity may be consumed by greater communication and infor-
mation exchange problems, differences in institutional culture (Hennart and Zeng 2002;
Zucker 1986), incompatible reward systems (e.g. publications versus commercial products
and services), managerial issues and barriers to trust (Goerzen and Beamish 2005; Pandza
et al. 2011). Reconciling different objectives is another fundamental issue that can hinder
inter-organisational collaboration (Harryson et al. 2008). This is particularly visible when
heterogeneous organisations participate to a joint research project. For example, SMEs
have a strong strategic alignment with FP projects and explicit goals related to innova-
tion outputs such as developing a prototype, a patentable technology, or a complementary
technology that will directly enhance their competitiveness (Polt et al. 2008). They focus
on projects with an applied orientation and engage only in cooperative agreements that are
likely to yield tangible benefits and guarantee their immediate survival and growth (Baum
et al. 2000; Miles et al. 1999). In contrast, large firms are less willing to share their eco-
nomic knowledge with smaller rivals and use collaborative projects as a technology watch
platform (Roller et al. 2007). In addition, universities and research organisations have dif-
ferent motivation to engage in research collaborations. Their main objective is to build up
new knowledge and technology and to investigate of new research areas. Commercialisa-
tion is not their main objective (Carayol 2003). Hence, collaborations between different
types of organisations may create beneficial complementary effects, but they can at the
same time be potential sources of conflict (Pandza et al. 2011).

Considering the costs and benefits of participating to collaborative research projects,
the environment in which innovators operate has an impact on both individual and project
capacity to generate and exploit the results of collaborative efforts. It is correct to assume
that a positive attitude and commitment to exploit the results of a project of all partici-
pating organisations have positive spillover effects on the innovator and vice versa. This
motivates the recognition and inclusion of the innovator’s environment dimension in the IR
framework for innovator capacity assessment.

4 Innovation Radar Survey and data collection process

The core of the IR is the Innovation Radar Survey (IRS) using a formal questionnaire (see
“Appendix”). The objective of the IRS is to collect a full set of information on innova-
tion output of EU-funded R&I projects and the process of innovation commercialisation.
In addition, the IRS identifies key organisations behind delivering these innovations to the
market. The main features of the IRS are summarized in Table 1. The details of survey
design and the process of data collection are described below.

4.1 Survey design

Similar to the CIS, the IRS, belongs to the group of zrue innovation surveys. In contrast
to complementary surveys that, in addition to other information, collect data on a spe-
cific aspect of innovation, the IRS is custom-designed. The questionnaire was developed
by DG CONNECT’s Policy Officers and DG JRC, an in-house science service of the EC
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Table 1 Key features of the Innovation Radar Survey, data collection actors and process

Type of survey True, stand-alone innovation survey designed to measure innovative
output of EU-funded collaborative research and innovation projects
over time.

Objectives Collect information on:

Innovations produced in EU-funded collaborative research and innova-
tion projects

The process of commercialisation these innovations

Key organisations behind delivering these innovations to the market

Administration EC’s bodies responsible for funding research and innovation projects,
e.g. FP7, H2020

Frequency of data collection Three times during a project lifetime, i.e. longitudinal with respect to
project

Main survey actors Project partners reporting on project progress and outcomes

Innovation Experts, forming part of the review panel, evaluate and
assess the information provided by project partners

Input information During formal reviews of EU-funded projects, Innovation Experts col-
lect and evaluate information provided by project consortia

Output information Structured questions with text fields for innovation description and
recommendations of the Innovation Expert to the project consortium

Object Innovations in FP projects. At each project review, up to 3 innovations
can be identified

Measures of innovation Direct and objective

Subject For each innovation identified in a project, up to 3 key organisations

behind delivering these innovations to the market can be identified

Elements of the innovation survey  Type of innovation
Commercialisation plans and process
Description of the market, market dynamics and competition
Innovators needs to bring innovations to the market
General questions concerning the commitment and potential of a
project consortium to develop and exploit innovations developed
within the project

(De Prato et al. 2015). During the design phase, external experts specialising in technol-
ogy commercialisation and technological entrepreneurship were consulted (McFarthing
2015; Wilson 2015).

According to the Oslo Manual’s guidelines for collecting innovation data, innova-
tion surveys can take subject or object approach (OECD 2005). The subject approach
looks at the organisation as an entity and its innovative activities. The object approach
treats the innovation as the unit of analysis. For example, the CIS follows the subject
approach. It collects data on innovation activities at the enterprise level (EC 2014a).
The drawback of this approach is to treat equally all the innovation projects of a firm
(Mairesse and Mohnen 2010). In the case of large firms, this leads to averaging the
answers across all the innovation projects. This way, the subject approach raises dif-
ficulties to identify, compare and assess individual innovations of a firm. The object
approach allowing for analyses at the individual innovation project level is therefore
more instructive. Identifying and probing into innovations in EU-funded projects, the
IRS uses the object approach. In addition, the IRS also identifies organisations partici-
pating to the projects that are considered as key these innovations to the market, i.e. the
subject of innovation.
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Considering the measures of innovation, one distinguishes between direct and indi-
rect ones (Hong et al. 2012). Indirect measures of innovation include, for example, R&D
expenditures and patent-based indicators. While R&D expenditure represents the input
side of innovation activities, patent-based indicators reflect developed technologies with
commercial applications. The IRS uses direct measure of innovation. The IRS takes the
Oslo Manual guidelines as a reference point. It considers, among others, the introduction
of new products and processes, services, organisational changes and marketing innovations
as innovation outputs. New is defined as substantially improved or completely new. This is
further elaborated in the question on the level of innovation.

The IRS adopts objective measure of innovation. This approach was first used (Carter
and Williams 1957) on behalf of the Science and Industry Committee (UK) in a study of
the sources of 201 innovations and their characteristics. It relies on information from new
product/process announcements, specialized journals, databases, etc. (Hong et al. 2012). In
the context of the IRS, innovation experts identify innovations produced within a project
based on the information provided by project consortia during the formal reviews of a pro-
ject. This includes not only answers to structured questions, but also detailed description of
each innovation. The description includes a title field and a short text field with maximum
of 300 characters. Such information creates the possibility to analyse the content of inno-
vations. For example, the preliminary analysis of the innovations in the ICT FP projects
identified by the IRS reveals that most of them are related to data processing or software
(De Prato et al. 2015). Only few of them are related to hardware. Recognising that vari-
ous types of technology-based products and services require different business models and
have different development and commercialisation trajectories (Bonaccorsi 2008; Forsman
2011), the distinction between innovations derived from different technological domains
allow to better understand the heterogeneity of innovations. This, in turn, enables to ana-
lyse the development and commercialisation paths of distinct innovations.

Because the IR was conceived as an innovation management tool for EU-funded pro-
jects, the IRS devotes considerable attention to the innovation commercialisation plans. It
probes into the exploitation plans, time to market and the steps that the project consortium
took or plans to take in order to bring innovations to the market. Such steps include, among
others, technology transfer, business plan, or securing investment from third parties. Ques-
tions about the market size, maturity, dynamics and competition provide additional insights
about the chances of successful commercialisation of an innovation.

Information at the innovation level is further extended by the set of general questions at
the project level. The objective of these questions is to capture the dynamics, commitment
at the level of a consortium. They also address obstacles to innovation exploitation and the
presence of end-users in the consortium.

The IRS identifies project partners that are considered as key organisations in deliver-
ing a project’s innovations to the market. For each innovation, up to three organisations
can be identified. The ceiling on the number of organisations behind an innovation intro-
duces the notion of various motivations among organisations to participate to a collabora-
tive research project and to commercialise its results. This is in line with findings showing
that for example, small companies in research consortia have very explicit goals (Polt et al.
2008), while large firms adopt a strategy focused on technology watch and active acquisi-
tion of new knowledge from partners, rather than joint development and commercialisation
of a novel technology (Hernan et al. 2003; Roller et al. 2007).

Although the IRS does not focus on the subjects of innovations, it benefits from the fact
that it is deployed directly by the bodies of the European Commission, which have compre-
hensive data on funded organisations. Information on key organisations behind innovations
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in FP projects can be directly retrieved from the Community Research and Development
Information Service (CORDIS) (EC 2018a). CORDIS is the EC’s primary public repository
and portal to disseminate information on all EU-funded research projects and their results. It
includes, among others, project fact-sheets, publishable reports and deliverables. Having infor-
mation on the name of an organisation, IR data can be matched with external data sources, e.g.
patent information, company financials, publication records. This allows creating comprehen-
sive datasets for richer analyses that can be easily used to address such questions as the drivers
and barriers of innovation in EU funded research projects or their impacts.

4.2 Data collection actors and process

The IRS is managed by EC’s bodies responsible for funding R&I. It is deployed at the level
of EU-funded collaborative R&I projects. During its life cycle, a FP project goes through the
first, interim and final review. The reviews are performed by external expert panel, which
since the launch of the IR initiative must also include an Innovation Expert (IE). The IRS
accompanies these reviews. At each review, based on information provided by project con-
sortia, innovation experts can identify up to three innovations per project and up to three key
organisations can behind these innovations. This creates a longitudinal perspective on pro-
jects’ innovative output.

The introduction of the IRS to the formal reviews of EU-funded research projects took
place in parallel with the modification of the format of the project reviews (EC 2014c). EC’s
Project Officers (POs) overviewing the projects were made responsible for ensuring appropri-
ate innovation and market expertise in the review panel necessary to realistically help a con-
sortium bring its results closer to a market (EC 2014d). If such expertise was not present in the
review panel, POs need to add an IE to the review panel. Such an expert could be added to any
‘pre-existing’ project review panel, or may replace a member of any such ‘pre-existing’ panel.
To facilitate this process, a list of experts with such innovation/market expertise was compiled,
although there is no obligation to use experts from this list. The PO has discretion to decide if
the IE in a review meeting is engaged just for the aspect of innovation and completing the IRS
or engaged her/him as a full reviewer.

The Innovation Expert should have a clear affinity for identifying market opportunities
and overcoming commercialisation hurdles (EC 2014b). Her/his key task is to collect relevant
information on potential innovation and innovators by analysing project materials and engag-
ing in discussions with project partners at the review meeting. By doing so, the IE assesses
how ready the consortium/innovator is for entering the market and how they intend to antici-
pate changing market conditions. While the IE is assigned to help secure a rich, validated set
of relevant and structured information on project innovations and innovators, s’he should also
use this as an opportunity to stimulate project innovators to think more critically, anticipate
and make informed decisions concerning market exploitation of project results. Overall, the
interaction between the IE and the consortium is meant to raise their awareness of the issues at
hand and to help them develop a more compelling exploitation attitude.

5 Innovation and innovator assessment frameworks
Taking stock of the literature review on innovation and innovator assessment in Sect. 3, the

IR methodology includes a set of complex indicators that feed into two assessment frame-
works. The first one is the Innovation Potential Assessment Framework (IPAF), which aims
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at indicating the potential of innovations developed within EU-funded research projects.
The second IR assessment framework is the Innovator Capacity Assessment Framework
(ICAF). Its objective is to assess the innovative capacity of the organisations identified in
the EU-funded projects as key players in delivering innovations to the market. These multi-
factor scoring systems build on prior attempts in the literature of developing scorecards
and ranking systems of technology development projects (Robert G Cooper 2007). This
type of scoring systems has been widely discussed in the strategic management literature
and has been mainly applied by firms for the evaluation and selection of innovation pro-
jects at early-stage (Mitchell et al. 2014) or by external funders as credit rating mechanism
(Sohn et al. 2005).

In essence, these scoring mechanisms aim to evaluate the innovation potential of pro-
jects by assessing the presence of a range of criteria that are perceived as determinants of
the innovation potential. Typically, the range of criteria that are assessed are grounded on a
theoretical framework. Scores and weights are then assigned to each of them to reflect their
level of importance and aggregated together to obtain an evaluation score for each pro-
ject (De Coster and Butler 2005). Using a scoring mechanism improves the reproducibility
and objectivity of the evaluation exercise and allows for the calculation of the assessment
at different stages of the innovation process. Moreover, the method enables comparative
analysis of the achieved results.

Both the Innovation Potential Assessment Framework and the Innovator Capacity
Assessment Framework provide the scientific underpinning for the various criteria that
are important to measure the innovation potential and innovator capacities in EU-funded
research projects, while the Innovation Radar Survey provides observable attributes for
each of these criteria. Using a multi-factor scoring method, two composite indicators on
innovation potential and innovator capacities are built based on the relevant questions from
the IRS. A detailed overview of the scoring measures for each of the composite indicators
is presented in “Innovator Capacity Assessment Framework” section in Appendix.

5.1 Innovation Potential Assessment Framework

The main component of the Innovation Potential Assessment Framework is the Innovation
Potential Indicator (IPI). The IPI is built along the following dimensions: innovation readi-
ness, innovation management and market potential. For each dimension, a composite indi-
cator has been created, denoted as the Innovation Readiness Indicator (IRI), the Innovation
Management Indicator (IMI), and the Market Potential Indicator (MPI). The multi-factor
scoring system allows innovations to reach up to a score of 10 in each of these dimensions.
Eventually, the Innovation Potential Indicator (IPI) was constructed as an arithmetic aver-
age of these indicators.

The IRI aims to measure how close innovations are towards commercialisation in terms
of their technology development. Hence, this indicator includes questions related to the
different steps that are typically associated to the technology development of an innovation
such as feasibility studies, compliance to existing standards, prototyping, pilot, demonstra-
tion and testing (Mankins 2009). Innovations with a more advanced technology develop-
ment and shorter time to market horizon yield a higher score on this dimension. Innova-
tions that are currently being exploited are assigned a higher weight as this identifies an
active utility of the innovation into the firms’ business model through commercialisation or
internal use.
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The IMI includes ten criteria from the questionnaire to measure the achievement
of activities where managerial capabilities are primordial in terms of project manage-
ment, knowledge management and milestone setting. In this respect, the scoring sys-
tem rewards innovations that conducted market studies and business plans, succeeded in
raising funding from public or private sources, and made necessary steps for the exter-
nal exploitation of the innovations by means of licensing and the creation of a start-
up or spin-off. Moreover, this dimension takes into account three other criteria that are
particularly important in the context of FP projects that are organised as collaborative
research networks. First, joint engagement of companies’ business units with partner
research teams to develop the innovation are rewarded by the scoring system. Second,
collaborations reinforce the need for an effective IP management and properly defined
appropriation strategies to mitigate litigation risks within the research consortia, and to
maximise the chances of successful development and market introduction of innova-
tions. Hence, research consortia that do not suffer from IPR issues that could compro-
mise the ability of organisations to exploit the innovation yield a higher score. Finally,
innovations for which there is a clear owner are rewarded as sole ownership gives the
greatest amount of control and facilitates the process of bringing innovations on the
market.

In a similar vein as the scoring system of Cooper (2007), the MPI aims to quantify
criteria that have been recognised by the scientific literature as important factors for
the market potential of innovations (Balachandra and Friar 1997). From a technologi-
cal perspective, new product, process or service innovations are assigned a higher score
than improvements to existing ones or innovations related to marketing or organisa-
tional methods. Moreover, the scoring system differentiates across levels of innovations,
with highest awards attributed to the most innovative inventions satisfying a well-known
market need. Innovations that are intended to be commercialised are weighted more
than those that will be exploited internally or for which no exploitation is foreseen. With
respect to market conditions, the scoring system evaluates three criteria. One of these
criteria relates to the market maturity and attributes a highest score to emerging market
as this may point at the fact that the innovation responds to a customer need. A second
criterion explores the level of competition and assigns the highest score to market with
weak competition. Thirdly, innovations satisfying different markets are rewarded as this
increases their market potential. Appropriability conditions are assessed with the pres-
ence of trademarks and patents, where higher patent protection yields a higher score.
Finally, the scoring system penalises innovations from research consortia that encounter
external bottlenecks related to regulations or trade issues among others and which may
compromise the ability of research partners to bring them on the market.

Although a large stream of literature has identified innovation readiness, innova-
tion management and market potential as salient factors in the technology development
process, no convergence was found concerning their relative importance in the process
(Astebro 2004; Linton et al. 2002). Due to this lack of convergence, we follow a con-
servative approach and opt to equally weight the sub-indicators of the Innovation Poten-
tial Indicator. With this approach we follow the perspective of scholars claiming that
successful technology development is a matter of competence in all factors and of bal-
ance and coordination between them and not doing one or two things brilliantly well
(Conceicdo et al. 2012; Rothwell 1992).

Hence, equal weighting is applied to construct the Innovation Potential Indicator as
follows:
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IPI = %IRI + %IMI + %MPI (1)

Observed values of the IPI indicator are brought to a scale between 0 and 100.

5.2 Innovator Capacity Assessment Framework

The main component of the Innovator Capacity Assessment Framework is the Innovator
Capacity Indicator (ICI). The ICI aims to quantify the innovation capability of key inno-
vators in EU-funded research projects. It is built along two dimensions: innovator’s abil-
ity and innovator’s environment. The Innovator’s Ability Indicator (IAI) and the Innova-
tor’s Environment Indicator (IEI) can respectively reach up to a maximum of 5 points and
are subsequently aggregated by means of arithmetic average into the Innovator Capacity
Indicator.

As discussed in Sect. 3, the IAI evaluates the intrinsic innovation capacities of an organ-
isation. The intrinsic innovation capacities are captured by means of prior and current suc-
cess rates of innovators’ participation in EU-funded research projects that are screened by
the IR. In particular, the scoring system awards innovators for the number of innovations
in which they have been identified as key innovators. Moreover, the maximum score of the
Innovation Potential Indicator for each innovator is included in this indicator as its value
highlights to a certain extent the innovator’s capacity to come up with a marketable product
or service. Innovators are also awarded if they have been considered as most impressive
partner of the research consortium by the reviewer of the survey. In addition, the scoring
system takes into account the market prospection of innovations to which innovators con-
tributed. Hence, innovators yield a higher score if they are associated to innovations that
will mainly reach a new customer base. Finally, the scoring system penalises innovators
encountering more needs when developing innovations, as higher levels of needs may point
at innovator’s difficulty in successfully managing the innovation process.

The Innovator’s Environment Indicator aims to capture the overall conditions in a
project consortium, which an innovator faces. A first set of criteria in this indicator are
based on reviewers’ opinion about the project performance and the level of commitment
of research partners. Innovators that are participating in a project consortium with a pro-
ject performance that highly exceeds the expectations are rewarded in the scoring system
as this result hints at a successful and effective innovator’s environment. A similar argu-
ment holds for projects with a very high perceived level of commitment of the research
partners to exploit the innovation. Thirdly, innovators participating in an innovation in
which the reviewer would personally invest his money yield a higher score. A second set
of criteria in this indicator relates to the nature of (external) partner engagement innova-
tors are surrounded by in the innovation process. A first criterion captures the presence of
end-user engagement during the innovation development. The involvement of end-users or
costumers has acclaimed importance for value co-creation (Liithje 2004; Riggs and Von
Hippel 1994). Value co-creation can enable organisations to obtain new ideas from custom-
ers and build a long-term relationship, and accordingly to improve customer experience
and achieve organisational competitive advantages (Nambisan and Baron 2009). Finally,
innovators are rewarded in the scoring system for the presence of a woman in a position
of leadership in the research consortium. Gender mainstreaming is a key priority in estab-
lishing the European Research Area (ERA) and will be continued and strengthened in the
upcoming 9™ Framework Programme. In line with the recommendations of LERU (2017),
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Table 2 Overview of innovation projects and organisation types

Review period May 2014—
January
2018
Number of reviewed projects 1115
Number of innovations 2915
Review type
First 29.0%
Interim 31.0%
Final 40.0%
Number of unique organisations All organisations Key innovators
Total 5301 2037
SMEs 35.3% 39.1%
Large firms 24.9% 24.2%
Universities 13.0% 18.6%
Research centers 12.7% 12.7%
Government/others 14.1% 5.4%

Data source based on the Innovation Radar and CORDIS

the gender dimension should be systematically included in the development of work pro-
grams, topic selections, calls and evaluation processes.
Equal weighting is applied to construct the Innovator Capacity Indicator as follows:

1 1
ICI = Al + ~IEI
5 3 2

Observed values of the ICI indicator are brought to a scale between 0 and 100.

6 Analysis of innovations and innovators

Table 2 provides an overview of the sample of innovation projects and organisation types
that were screened by the IR between March 2014 and January 2018. During its pilot phase,
the IRS was administered to 1115 FP projects. As a result, 2915 innovations were identi-
fied. This means that, on average, every project produced between 2 and 3 innovations.
Projects are reviewed three times during the project duration.* The number of unique key
innovators active in these projects amounted to 2037. We distinguished six types of organi-
sations, including universities, research centres, small- and medium-sized enterprises, large
firms, governmental institutions and others. SMEs and large firms constitute the largest
part of key innovators with respective shares of 39% and 24%. Universities account for
almost one fifth of the key innovators, while research centres have a share around 13%. The
percentage of both governmental institutions and other types of key innovators amounted
to 5%.

4 As the pilot edition of the Innovation Radar started at the end of FP7, many projects screened by IR were
already at the end of their life-cycle. Hence, the percentage of final reviews is slightly higher.
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Table 3 Descriptive statistics of the Innovation Potential Indicator and the Innovator Capacity Indicator

Indicator Number of inno- Mean SD Min Max
vations

Innovation Potential Indicator

Innovation readiness 2915 38.64 20.47 0.00 100
Innovation management 2915 40.24 16.38 0.00 100
Market potential 2915 65.86 15.57 6.25 100
Innovation Potential Indicator 2915 48.25 13.27 12.5 91.88
Innovator Capacity Indicator

Innovator ability 2037 44.84 15.18 12.5 97.96
Innovator environment 2037 68.59 21.53 0.00 100
Innovator Capacity Indicator 2037 56.71 13.96 11.19 96.85

Data source based on the Innovation Radar and CORDIS

Table 4 Descriptive statistics of
the innovations identified by the
Innovation Radar survey

Percentage (%)

Type of innovation
New product, process or service 45.2
Significantly improved product, process or service ~ 47.5

New of significantly improved marketing or organi- 7.3
sational method/other

Innovation exploitation plan

Internal exploitation 25.9
Commercial exploitation 63.0
No exploitation planned 11.1
Innovation development

Under development 60.6
Developed but not yet exploited 27.0
Being exploited 12.4
Time to market

Less than 1 year 17.1
Between 1 and 3 years 473
Between 3 and 5 years 26.7
More than 5 years 8.8

Data source based on the Innovation Radar and CORDIS

Table 3 provides descriptive statistics of the Innovation Potential Indicator and the
Innovator Capacity Indicator. The average score of the IPI equals 48, varying from 12.5
up to a score of 92. Analysing averages of the sub-indicators, the average score of Market
Potential (around 66) outperforms those of Innovation Readiness and Innovation Manage-
ment (close to 40). Hence, market potential is the strongest dimension while most room
for improvement is found in innovation management and innovation readiness. The Inno-
vator Capacity Indicator ranges from a score of 11 to 97 with an average of 57. With an
average score of 69, the Innovator Environment Indicator outperforms the average score of
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Partnership with other company
Business plan development
Expanding to more markets

Legal advice
Investor introductions

Mentoring

Partner needs

Investor readiness training
Incubation

Startup accelerator

0% 5% 10% 15% 20%
Percentage of respondents

Fig. 1 Partner needs identified by the Innovation Radar Survey. Note: Data source based on the Innovation
Radar and CORDIS

Financing
Regulation
Standards
IPR

Workforce's skills

Bottlenecks to innovation

Trade issues

0% 10% 20% 30% 40% 50% 60%
Percentage of projects

Fig.2 Barriers to innovations as identified by the Innovation Radar Survey. Note: Data source based on the
Innovation Radar and CORDIS

the Innovator Ability Indicator, suggesting the relevance of the research consortium and
the environment in which innovators are operating as an important innovation enabler.

Turning to the nature of the innovations, Table 4 presents various descriptive statistics
of the innovations. Roughly 45% of the innovations concern new products, processes or
services, while 47% consist of significant improvements to existing products, processes or
services. Around 7% of the innovations relate to new or improved marketing and organisa-
tional methods. A large majority of innovations are destined to be exploited, both commer-
cially on the market (63%) or internally within a partner organisation (26%). Surprisingly,
around 11% of the innovations will not be exploited. Concerning the development stage,
most innovations are still under development (60%). Around one quarter of the innova-
tions are developed but not yet exploited (27%), while 12% are already being exploited. For
half of the innovations, the time to commercialisation or internal exploitation lies between
1 and 3 years. More importantly, almost one fifth of the innovations are expected to be
introduced to the market or deployed within a partner’s organisation in less than 1 year.
Remaining innovations have a time to market of more than 3 years.
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To better understand the needs of research consortia and to allow for hands-on policy
support during ongoing projects, the IR questions partners’ needs in developing innova-
tions. Figure 1 provides an overview of partner needs as identified by the IRS. The most
common needs are seen as partnerships with other companies, business plan development
and expanding to more markets. The least frequently named needs include investor readi-
ness training, incubation, and participation in a start-up accelerator.

Similarly, barriers to innovation are surveyed across the different projects (see Fig. 2).
Not surprisingly, for a majority of project partners (49%), lack of financing is seen as the
major external bottleneck to innovation development. Compliance to standards and regula-
tions are perceived as relatively important. Respectively 25% of projects highlight these
issues as external factors that could threaten the ability of project partners to commer-
cially develop and exploit innovations. Furthermore, one fifth of the projects report IPR
issues and lack of workforce’s skills. Among the least harmful bottlenecks are trade issues
between Member States and the rest of the world (5%).

7 Conclusions

We describe how policy makers reacted to the need for new data and indicators necessary to
design and manage large collaborative R&I projects and increase their innovative outputs.
The intelligence provided by the IR is currently supporting policy makers in three ways: (1)
improving innovation management processes of collaborative R&I projects, (2) providing
insights concerning the design of the FP R&I ecosystem and (3) strengthening the linkages
between the FP R&I ecosystem and the external innovation and entrepreneurship ecosystems.

Regarding the improvement of innovation management processes of collaborative R&I
projects, the main objective of the IR is to provide actionable intelligence on innovation
activities and output of EU-funded R&I projects. To meet this challenge, the design and
implementation of the IR methodology needed to have direct policy applications. The pilot
exercise proved successful and the approach was adopted by the entire family of EU-funded
R&I instruments (EC 2016a). Since its launch, the intelligence provided by the IR has been
extensively used in a number of ways. For example, an internal intelligence tool was built
to identify and monitor innovations and innovators in the ongoing projects (EC 2016c).
It allows Project Officers to visualise and process collected information and take actions
to provide support to projects they supervise. This type of information goes far beyond
the feedback gathered at the review meetings. The IR intelligence helps project officers to
identify and intermediate between necessary support initiatives (EC 2015c). Innovators are
offered tailor-made support addressing innovators’ go to market needs (EC 2016b, 2017).

Reinforcing the linkages between the EU-funded R&I programme and the external inno-
vation and entrepreneurship ecosystem is done in a number of ways. First, the IR provides
information on exceptional organisations participating to the projects. Since 2015, the EC
awards the Innovation Radar Prize to give visibility and credibility to innovators to signal
their potential to external stakeholders, e.g. investors or partner organisations, who can help
them to get their innovations to the market (EC 2015b). The visibility of the innovative out-
put of the EU-funded R&I project and innovators has been further increased by launching the
public Innovation Radar data platform in 2018. It offers policy makers, participants to EU-
funded R&I projects, and external stakeholders a data-driven, real-time intelligence platform.
Innovators can access information on their individual performance and the environment in
which they innovate. Policy makers have guidance on how they can leverage the innovative
output. Investors can identify organisations with high market and growth potential.
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The impact of the IR on the linkages between the FP R&I ecosystem and the external
innovation and entrepreneurship ecosystem is likely to increase following the signature of
the declaration of cooperation on fostering a dynamic ecosystem around EU R&I funding
signed on the Digital Day 2018. Over twenty EU Member States committed themselves
to further support the IR initiative to leverage the outcomes of public support to R&I in
Europe (EC 2018b). Each signatory designates a lead official to work with the European
Commission to explore how the IR can be further developed and enriched and thus foster
greater uptake of EU-funded innovations. Hence, the IR represents a reference model for
management and commercialisation of innovations produced in the context of publically
supported R&I activities. This way, it offers guidance on how to increase the returns on
public investment in R&I activities.

Most of the breakthroughs in our understanding of innovation issues over the last two
decades have emerged from investigations of new data sources (Hong et al. 2012). For
example, the Community Innovation Survey contributed to unlocking the black box of the
drivers and barriers of business innovation, innovation patterns and models. Today, busi-
ness innovation is regarded as a multi-dimensional issue, allowing for different drivers of
innovation to dominate in different contexts. Data collected by the IR opens up new ave-
nues for analysing the drivers and barriers to large collaborative research projects, which
show different patterns of innovation activities than those of individual organizations. First
analyses using this type of information cast some light, for example, on the results of the
collaboration between firms and universities (Pesole and Nepelski 2016). The findings sug-
gest that there is a clear division of roles. While universities are often a source of new inno-
vative products, their introduction to the market takes place through private organisations.
Other studies address the issue of the impact of the organisational and geographical diver-
sity of collaborative projects on their innovative performance (Nepelski and Piroli 2018;
Nepelski et al. 2018). We are convinced that the IR data will further enrich the scope of
impact assessments looking at the efficiency of publicly supported R&I ecosystems. In the
past, evaluation studies of projects funded by the EU relied mainly on the effect of firms’
participation on their economic (Barajas et al. 2012) or scientific and technological perfor-
mance (EC-CONNECT 2014). Information about the output side of these activities creates
potential for addressing new questions and detailed analysis of the support to the creation
and functioning of R&I ecosystems.
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Appendix: Innovation Radar Survey and Assessment Frameworks
Innovation Radar Survey

Note: the first 17 questions below are to be answered for each innovation the project
develops (up to a maximum of 3 innovations).
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(1) Title of the innovation
(2) Describe the innovation (in less than 500 characters, spaces included):
(3) Is the innovation developed within the project...:

(a) Under development
(b) Already developed but not yet being exploited
(c) Being exploited

(4) Characterise the type of innovation

(a) Significantly improved product
(b) Significantly improved service (except consulting services)
(c) Significantly improved process
(d) Significantly improved marketing method
(e) Significantly improved organisational method
(f) Consulting services
(g) New product
(h) New service (except consulting services)
(i) New process
(G) New marketing method
(k) New organisational method
(1) Other

(5) Level of innovation: What is the level of innovation?

(a) Some distinct, probably minor, improvements over existing products
(b) Innovative but could be difficult to convert customers

(c) Obviously innovative and easily appreciated advantages to customer
(d) Very innovative

(6) How will the innovation be exploited?
(a) Introduced as new to the market (commercial exploitation)
(b) Only deployed as new to the organisation/company (new internal processes imple-
mented, etc.)

(¢) No exploitation planned

(7) Indicate the step(s) in order to bring the innovation to (or closer to) the market

Done or Planned Not Planned but Not planned
ongo- needed/desirable and not
ing needed

1. Technology transfer

2. A partner’s research team and business units are
both engaged in activities relating to this innova-
tion

3. Market study

4. Prototyping in laboratory environment
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Done or Planned Not Planned but Not planned
ongo- needed/desirable and not
ing needed

5. Prototyping in real world environment
6. Pilot, Demonstration or Testing activities
7. Feasibility study

8. Launch a start-up or spin-off

9. Licensing the innovation to a 3rd party
10. Complying with existing standards
11. Contribution to standards

12. Raise capital

13. Raise funding from public sources
14. Business Plan

15. Other (please specify)

(8) Is there a clear owner of the innovation in the consortium or multiple owners?

(a) One clear owner
(b) Multiple owners

(9) Indicate (up to a maximum of 3) key organisation(s) delivering this innovation. For
each of these identify under the next question their needs to fulfil their market poten-
tial

Organisation 1:
Organisation 2:
Organisation 3:

(10) Indicate their needs to fulfil their market potential

Organisation 1 Organisation 2 Organisation 3

. Investor readiness training

. Investor introductions

. Biz plan development

. Expanding to more markets

. Legal advice (IPR or other)

. Mentoring or Coaching

. Partnership with other SME(s)

. Partnership with large corporates

O 00 N O Lt A W N =

. Incubation/Startup accelerator
10. Executive Training Other
11. Other (specity)

(11) For the private company/companies chosen as one of the 3 “key innovators”, will this
innovation be used by mainly current or new customers?

(a) Current customers
(b) New customers

@ Springer



Innovation and innovator assessment in R&l ecosystems: the... 815

(12) Market maturity: The market targeted by this innovation is...

(a) The market is not yet existing and it is not yet clear that the innovation has poten-
tial to create a new market

(b) Market-creating: The market is not yet existing but the innovation has clear poten-
tial to create a new market

(¢) Emerging: There is a growing demand and few offerings are available

(d) Mature: The market is already supplied with many products of the type proposed

Note: the next question is only to be answered if “mature” is selected as the answer to the
previous question

(13) Market dynamics: is the market...

(a) Indecline
(b) Holding steady
(¢) Growing

(14)  Are there other markets for this innovation that the innovators are not yet targeting?

(a) Yes
(b) No

(15) Market competition: How strong is competition in the target market?

(a) Patchy, no major players

(b) Established competition but none with a proposition like the one under investiga-
tion

(c) Several major players with strong competencies, infrastructure and offerings

(16) When do you expect that such innovation could be commercialised (from today)?
(a) Lessthan 1 year
(b) Between 1 and 3 years
(c) Between 3 and 5 years

(d) Between 5 and 10 years
(e) More than 10 years

(17) 'When do you expect that such innovation could be commercialised (from today)?

(a) Yes
(b) No
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(End of questions that are specific to each innovation)
General Questions
(General observations of the innovation expert on this project’s innovation activities)

(1) How do you consider the project’s performance in terms of innovation?

(a) Performing below my expectations
(b) Meeting my expectations

(c) Exceeding my expectations

(d) Highly exceeding my expectations

(2) How does the innovator engage End-users?
(a) End-users are actively engaged in co-creating the innovation(s)
(b) No End-users consulted or engaged in innovation(s) development

(c) End-users are consulted (e.g. in testing activities)

(3) Are there IPR issues within the consortium that could compromise the ability of the
organisation(s) to exploit new products/solutions/services, internally or in the market

place?
(a) Yes
(b) No

(4) Which are the external bottlenecks that compromise the ability of project partners to
exploit new products, solutions or services, internally or in the market place?

(a) Regulation

(b) Skills in the wider workforce

(c¢) Standards

(d) Financing

(e) Trade issues (between MS, globally)
() IPR

(g) Others

(5) Indicate how many patents have been applied for by the project:
(6) How would you rate the level of commitment of relevant organisation(s) to exploit
the innovation?

(a) Very low

(b) Low
(c) Average
(d) High

(e) Very high

(7) Please indicate the 1 partner (excluding large enterprises) that the panel considers
to be the most impressive in terms of innovation potential within the context of the
innovations identified
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(8) Please provide concrete recommendations for the project to improve its innovations
and their potential to deliver impact in—or close to—the market place.

(9) Hypothetically but honestly, would you invest your own money in any innovation
developed by this project?

(a) Yes
(b) No

(10) Please indicate the participant(s) from which a woman is in a position of leadership
(such as Principal Investigator/Work Package Leader) for this project:

Table 5 Innovation Potential Assessment Framework

Criteria and questions Scoring**
Innovation Readiness Question code* Max: 10
Development phase Q3

Under development a 0

Developed but not exploited b 1

Being exploited c 2
Time to market Ql6

Less than 1 year a 1

Between 1 and 3 years b 0.75

Between 3 and 5 years c 0.5

Between 5 and 10 years d 0.25

More than 10 years e 0
Technology transfer Q7.1

Done 1

Planned 0.5
Prototyping in laboratory environment Q7.4

Done 1

Planned 0.5
Prototyping in real world environment Q7.5

Done 1

Planned 0.5
Pilot, demonstration or testing activities Q7.6

Done 1

Planned 0.5
Feasibility study Q7.7

Done 1

Planned 0.5
Complying with existing standards Q7.10

Done 1

Planned 0.5
Contribution to standards Q7.11

Done 1

Planned 0.5

*GQ refers to general questions in the questionnaire

**QObserved values of each indicator are brought to the scale between 0 and 100
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Innovation Potential Assessment Framework

See Table 5
Innovation Management

Criteria and questions Scoring®*
Innovation Management Question code* Max: 10
There is a clear owner of the innovation Q8

One clear owner a 1

Multiple owners b 0
A partner’s research team and business units are both Q7.2

engaged in activities relating to this innovation

Done 1

Planned 0.5
Market study Q7.3

Done 1

Planned 0.5
Launch a start-up or spin-off Q7.8

Done 1

Planned 0.5
Licensing the innovation to a 3rd party Q7.9

Done 1

Planned 0.5
Raise capital Q7.12

Done 1

Planned 0.5
Raise funding from public sources Q7.13

Done 1

Planned 0.5
Business plan Q7.14

Done 1

Planned 0.5
Other Q7.15

Done 1

Planned 0.5
Are there IPR issues within the consortium that could GQ3

compromise the ability of the organisation(s) to exploit

new products, solutions, services, internally or in the

market place?

Yes a 0

No 1

*GQ refers to general questions in the questionnaire
**QObserved values of each indicator are brought to the scale between 0 and 100

Market potential
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Criteria and questions Scoring**
Market Potential Question code* Max: 10
Type of innovation: Q4

New product, process or service gORiORI 1

Significantly improved product, process or service aORcORbD 0.75

New marketing or organisational method jOR k 0.5

Significantly improved marketing or organisational method dORe 0.25

Consulting services, other fOR1 0
Level of innovation: What is the level of innovation Q5

Some distinct, probably minor, improvements over existing products. a 0.25

Innovative but could be difficult to convert customers b 0.5

Obviously innovative and easily appreciated advantages to customer c 0.75

Very innovative d 1
Innovation exploitation: Q6

Commercial exploitation a 2

Internal exploitation b 1

No exploitation c 0
Market maturity: The market for this innovation is... Q12

The market is not yet existing... a 0

Market-creating: ... b 0.5

Emerging: ... c 1

Mature: ... d 0.75
Are there other markets for this innovation ... Ql4

Yes a 1

No b 0
Market competition: How strong is competition in the target market? Q15

Patchy, no major players a 1

Established competition but none with a proposition like the one under b 0.5

investigation

Several major players with strong competencies and infrastructure c 0
Has a trademark been registered for this innovation Q17

Yes a 1

No b 0
Number of patents that have been applied by the project GQ5

0 0

1 0.25

2-3 0.75

>3 1
Number of external bottlenecks that compromise the ability of project part-  GQ4

ners to exploit new products, ...

0 1

1 0.5

2 0.25

>2 0

*GQ refers to general questions in the questionnaire

** Observed values of each indicator are brought to the scale between 0 and 100
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Innovator Capacity Assessment Framework

See Table 6
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