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ABSTRACT
In the last decade, the European Commission (EC) developed an
ambitious strategy to promote RRI across the Horizon 2020
Framework Programme for Research and Innovation (H2020). This
effort resulted in a significant number of European-funded
projects that substantially expanded the available knowledge of
the theory, methods and implementation of RRI. However,
various evaluations and studies revealed a limited and diffuse
implementation of the concept. In this article, we aim to shed
some light on this matter with a study covering eight programme
lines of H2020 (ERC, MSCA, LEIT, FOOD, ENV, SEC, WIDENING and
EURATOM). We employ an extensive policy document analysis
and 112 semi-structured interviews carried out with various
stakeholders. We argue that the limited implementation of RRI in
H2020 is the result of conflicts with existing values, science
cultures, economic objectives, restricted resources for its
implementation and a lack of clarification around what RRI means.
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Introduction

In 2014, the 8th Framework Programme for Research and Technological Development,
Horizon 2020 (hereinafter called H2020), featured the policy concept of RRI. The
concept built on funding norms operationalised in preceding EU Framework Pro-
grammes to procure a better alignment of science and society (for the history of RRI
as a policy concept see de Saille 2015; Macq, Tancoigne, and Strasser 2020; Owen, von
Schomberg, and Macnaghten 2021; Rip 2014). By including RRI in its funding policy,
the EC intended to ‘anticipate […] and assess […] potential implications and societal
expectations with regard to research and innovation, with the aim to foster the design
of inclusive and sustainable research and innovation’ (European Commission 2017).

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

CONTACT Raúl Tabarés raul.tabares@tecnalia.com, faraondemetal@gmail.com

JOURNAL OF RESPONSIBLE INNOVATION
https://doi.org/10.1080/23299460.2022.2101211

http://crossmark.crossref.org/dialog/?doi=10.1080/23299460.2022.2101211&domain=pdf&date_stamp=2022-07-30
http://orcid.org/0000-0002-8149-3534
http://orcid.org/0000-0002-7944-0580
http://orcid.org/0000-0001-8528-6869
http://orcid.org/0000-0001-7980-0489
http://orcid.org/0000-0003-4129-8168
http://orcid.org/0000-0002-9086-4544
http://orcid.org/0000-0003-1086-8359
http://orcid.org/0000-0001-9954-9287
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:raul.tabares@tecnalia.com
mailto:faraondemetal@gmail.com
http://www.tandfonline.com


To boost the use of RRI as a concept, H2020 included a dedicated programme line,
‘Science with and for Society’ (SwafS),1 to further RRI (Delaney et al. 2020) and make
the concept a cross-cutting issue in H2020. This resulted in a number of EU-funded
projects and the development of a significant collection of tools, methodologies,
knowledge and experiences on the diffusion, adoption and institutionalisation of
RRI in different socio-technical contexts (Owen, von Schomberg, and Macnaghten
2021). RRI investments also supported inquiry into socio-ethical issues raised by dis-
ruptive technologies such as nanotechnology and digitalisation (Gutiérrez and
Ezponda 2019; High-Level Expert Group on Artificial Intelligence 2019; Stahl et al.
2014).

Despite these efforts, internal EC evaluations in 2017 (European Commission 2017,
245) and 2020 showed that RRI implementation was limited and diffuse. Further research
also indicated that RRI implementation in H2020 lacked consistency and institutionali-
sation (Carrier and Gartzlaff 2020; Novitzky et al. 2020), exhibiting an irregular adoption
across the EU territory (Christensen et al. 2020; Mejlgaard, Bloch, and Madsen 2018).
Several authors observed that diffusion efforts encountered resistance from a variety
of actors and institutions, often connected to a widely held conception that science,
technology and innovation (STI) are neutral and/or objective technical processes
rather than value-laden ones (Papaioannou 2020; van Oudheusden 2014). Furthermore,
others observed that innovation is seen as an economic imperative not to be constrained
by socio-ethical concerns (Eizagirre, Rodríguez, and Ibarra 2017; Pfotenhauer and
Jasanoff 2017).

In this article, we aim to shed additional light on the uneven uptake of RRI in the
specific case of EU research and innovation (R&I) under H2020. For this purpose, the
paper draws on empirical research (document analysis and in-depth interviews)
carried out in the EU-funded NewHoRRIzon project.2 In the project, a so-called diagno-
sis was carried out as a baseline assessment to observe the extent to which RRI was
implemented in each of the 19 programme lines by 2018. In our current inquiry, we
present the results of our investigation into eight of the 19 Work Programmes to
provide a detailed, differentiated account representative of the breadth of H2020
programming.

With this study, we aim to contribute to the emerging RRI implementation literature
(Fraaije and Flipse 2020; Loeber, Bernstein, and Nieminen 2022; Schuijff and Dijkstra
2020) which has been revealed in recent years as an important research gap (Wiarda
et al. 2021). This literature displays a diversity of practices involved in implementing
RRI as well as the significant complexity of translating and contextualising this aca-
demic concept across diverse fields of R&I. Our study offers a deep look at the struc-
tural, cultural and interchange barriers hampering the implementation of RRI in
H2020 (Wittrock et al. 2021). This article represents a unique contribution to under-
standing how RRI has been implemented within a large, multi-annual, transnational
research funding programme. Our findings indicate the majority of programme lines
analysed had no meaningful or systematic RRI implementation across the programme,
call and project levels. Specifically, we argue that conflicts among existing values, cul-
tures of science, economic objectives, restricted resources for implementation and a
lack of clarification around what RRI means contributed to a limited implementation
of RRI in H2020.
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Research context and methods

RRI as a concept was first coined in 2011 (Macq, Tancoigne, and Strasser 2020; Owen,
Macnaghten, and Stilgoe 2012) and was initially translated into EU policies via several
funding activities in the 7th Framework Programme. After internal resistance from
within the EC, and with support mustered by RRI advocates from Member States and
the European Parliament (Owen, von Schomberg, and Macnaghten 2021), RRI was suc-
cessfully launched as a cross-cutting issue for the entire H2020 framework programme.
At its pinnacle in EC policy, RRI was affirmed in 2014 in the European Union’s Rome
Declaration (Griessler et al. 2022; SIS Conference 2014).

Rather than a concrete work plan, RRI entails a vision of how R&I processes might
take into account the social and ethical aspects of science and technology development
(European Commission 2013), along with its economic, socio-cultural and environ-
mental implications (Blok and Lemmens 2015). Regardless of the differences between
the various conceptualisations of RRI and RI (Timmermans and Blok 2018), they all
build on common ancestries (Burget, Bardone, and Pedaste 2017; Ribeiro, Smith, and
Millar 2017; Thapa, Iakovleva, and Foss 2019; Zwart, Landeweerd, and van Rooij
2014) which include technology assessment (TA), science and technology studies
(STS), the ethical, the legal and social aspects of emerging sciences and technologies
(ELSA) (Zwart, Landeweerd, and van Rooij 2014), and corporate social responsibility
(CSR) (van de Poel et al. 2017).

Academia developed the concept of RI in different directions (Stilgoe, Owen, and
Macnaghten 2013) leading to a recognisable difference between RRI as a policy
concept in the EU and RI as a theoretical construct with significant academic roots
(Rip 2014). The latter aims at institutional and systemic transformation of how inno-
vation may be produced in more anticipatory, reflexive, inclusive and deliberative
ways (Owen, Macnaghten, and Stilgoe 2012; Owen and Pansera 2019; Stilgoe, Owen,
and Macnaghten 2013). The EC’s interpretation, as outlined above, loosely builds on
Von Schomberg’s (2013, 19) oft-cited definition of RRI as a

transparent, interactive process by which societal actors and innovators become mutually
responsive to each other with a view to the (ethical) acceptability, sustainability and societal
desirability of the innovation process and its marketable products (in order to allow a proper
embedding of scientific and technological advances in our society).

The SwafS unit in charge of promoting RRI within H2020 did not emphasise the pro-
cedural aspects of Von Schomberg’s definition (Owen, von Schomberg, and Macnaghten
2021). Instead, in order to create support and connectivity within the Commission, it
linked RRI to pre-existing, related and partly overlapping EC policies and conceptualised
it as an umbrella concept to connect six key themes in R&I funding policies: public
engagement, open access, gender, ethics, science education and governance (de Saille
2015; Geoghegan-Quinn 2012). These ‘six keys’ formed the heart of RRI and its envi-
sioned implementation across H2020.

To study the implementation of RRI in the H2020 programme lines, we analysed
policy documents covering aspects of H2020 at three levels: (a) framework policy strat-
egy, (b) bi-annual programme objectives, and (c) annual call-specific objectives. These
documents provided detailed insights into the programme lines and EU-funded projects.

JOURNAL OF RESPONSIBLE INNOVATION 3



In addition to document analysis, we conducted semi-structured interviews with a range
of stakeholders from each programme line. We identified stakeholders involved in EU-
funded projects as coordinators, partners, applicants or evaluators. This approach to
identifying stakeholders enabled us to interview researchers from universities and
research centres, as well as business and industry actors. In addition, we interviewed
people involved in policymaking at the Commission and at country-level research-
funding organisations; national contact points3; and civil society organisations. The
common interview protocol,4 developed by our NewHoRRIzon project team, focused
on four themes: (1) the challenges participants faced regarding social-ethical issues in
research, (2) the practices of dealing with these challenges, (3) experiences of the
drivers, and (4) barriers to the uptake of RRI and related practices. On these themes,
interviewees were asked open questions that encouraged them to elaborate on their
opinions, perspectives and experiences.5

In total, we conducted 112 interviews across the eight cases featured in this manu-
script. We sought to maintain geographical balance involving participants from the 25
countries across the EU, whilst also seeking to maintain a gender balance. The
number of interviewees per programme line ranged from 11 to 18. Typically, interviews
lasted between 30 and 60 minutes. When consent was given for recording, we recorded
and transcribed interviews. All researchers were tasked with summarising the interview
results in a standardised analytic template to highlight the main themes. We analysed
interviews focusing on the identification of major themes in the form of opinions, reflec-
tions, conceptualisations and experiences (Ryan and Bernard 2003) to better understand
the way participants conceptualised and were engaged in RRI. Table provides an over-
view on the objectives and budgets associated to each of the programme lines featured
in this study (see Figure 1).

The findings were collected in four separate reports: three covering the H2020 pillars
‘Excellent Science’, ‘Industrial Leadership’ and ‘Societal Challenges’; and one covering
‘the diversity of approaches’ that gathered specific objectives and instruments of
H2020. These four reports (Bernstein et al. 2018; Griessler et al. 2018; Novitzky et al.
2018; Prill et al. 2018) form the backbone of our analysis. The eight programme lines
selected for the present analysis include different aspects promoted by H2020 (promotion
of basic research, transnational mobility of researchers, communication of science,
research in industry, etc.). They also represent a window into the broad range of tensions
and obstacles associated with RRI implementation in EU research funding.

Implementation of RRI in H2020

In the following pages, we provide a summary of the uptake of RRI in the eight selected
programme lines. The findings are further elaborated in an in-depth analysis of the deter-
rents we identified as hindering RRI implementation within them.

European Research Council (ERC)

The ERC was established in 2007, and in H2020 it became part of the first pillar, ‘Excel-
lent science.’ The ERC’s objective is to ‘fund excellent scientists and their most creative
ideas’ (Bernstein et al. 2018). The ERC is committed to a number of key principles,
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including safeguarding the funding of high-quality basic research; maintaining strict
openness to all researchers and disciplines; funding bottom-up, curiosity-driven research
without thematic priorities; using scientific excellence as a sole funding criterion; ensur-
ing self-governance by scientists; and prioritising autonomy from the European Com-
mission (ibid.). The budget of the ERC in H2020 was 13 billion euros (2014–2020).

The ERC did not use the term RRI in associated programme documents, but it has
addressed some RRI keys with varying intensity in some working groups, projects, and
events. The concept was little known by most interviewees, excepting a few applicants.
In contrast, a high awareness of open access was noted, and several interviewees
showed greater awareness of specific RRI keys (mainly ethics, gender equality and
public engagement) and RI dimensions (reflexivity and anticipation). Interviews with
ERC applicants, grantees, individuals from research funding organisations, representa-
tives of civil society organisations, and a researcher who studied the ERC were consistent
with the findings, indicating that there was little awareness and appreciation of RRI in
this programme line. Many interviewees, particularly those from research-funding
organisations who coach ERC applicants in proposal writing, displayed scepticism
towards RRI as diluting the ERC’s guiding principle of excellence above all. As an
example, one interviewee perceived RRI as an additional and unnecessary burden,
taking up valuable space in research applications that could otherwise be used for

Figure 1. H2020 structure and budget associated. Programme lines marked with an asterisk were
selected to conduct our study.18
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indicating the excellence of the proposed research, thereby potentially diminishing the
chances of the success of the application.

Some interviewees also argued that the ERC is very keen not to be framed, directed or
controlled by what its constituents perceive as political interests. These testimonies
emphasised how important it is to have a programme line focused on ‘science first’
and ‘excellence only.’ Some interviewees also stressed how the ERC’s perspective
implies basic research need not adhere to any claim of responsibility towards society
and public engagement, as these may conflict with the freedom of science (NewHoRRI-
zon interviews). This perception was shared by other interviewees, who stressed how
ERC tries to avoid bureaucracy and safeguard its autonomy from the EC.

Based on interviews and document analysis, and considering the ERC’s quest for auton-
omy from the EC, there seemed to be serious frictions between the participants’ image of
the ERC community and the broader policy context and the H2020 prioritisation of RRI.
Traditional understandings of science were purported with dominant neutrality and in
contradiction with the science-society relationship advanced by RRI in H2020.

Marie Skłodowska-Curie Actions (MSCA)

Established in 1996 as ‘Marie Curie Actions’, and renamed in 2014 as ‘Marie Skłodowska-
Curie Actions’, this area of the Excellent Science pillar aims to promote the careers of
academics by supporting research training and career development, notably by
funding worldwide and cross-sector mobility.6 The MSCA budget in H2020 was approxi-
mately 6.1 billion euros. MSCA ambitions, in principle, mirror the themes and ideas
developed under the RRI label. Attention to ethics is formalised in almost every call
on a proposal template level, asking candidate grantees to specify ethics issues in a
table. The same holds for gender equality, which is invariably stressed in MSCA
(perhaps as a result, more than 40% of MSCA-supported researchers are women).

Furthermore, the programme provides its grantees the space to spend a considerable
part of their time on science education, a popular RRI key in this programme line (Bern-
stein et al. 2018). The unit responsible for MSCA at the EC level soon recognised RRI as
relevant. In the first H2020 MSCA work programme, RRI was not mentioned; yet from
2016 on, the Rome declaration (SIS Conference 2014) and the standard EC webpage on
RRI (European Commission 2017) were included in MSCA work programme texts.
Despite RRI as a concept not being found at the call level, single keys were referred to.
Several funded projects included keys such as gender equality and open access, and
select keys were also present in evaluation criteria.

While RRI was mentioned in many MSCA documents as a concept, and specific
aspects of it were present throughout the various levels of programme implementation,
we found a strong awareness of RRI only at the level of the policy actors involved. Among
the interviewees, awareness of the RRI concept ranged from limited to non-existent.
Many of the (former) grantees and grantee representatives indicated it was unclear to
them what the concept entails and what its implications are. As one member of the
MSCA Alumni Policy Working group stated after discussing the concept of RRI with
its members: ‘The name, designation, doesn’t tell them anything. […] It is not that
people are not aware of the issues that are [grouped] under the RRI label. But as a
whole, they do not know,’ (NewHoRRIzon interviews).

6 R. TABARÉS ET AL.



Furthermore, there seemed a gap between RRI-reflecting policies and its practice. For
instance, MSCA evaluators were explicitly instructed not to look at ethical issues. As one
interviewee noted: ‘There’s a whole ethics review board that I was never really informed
about when I was briefed as an evaluator,’ (NewHoRRIzon interviews). This suggests that
even though ethics seems to be well institutionalised in the MSCA, RRI institutionalisa-
tion is far from being adopted, as ethics is treated as separable from other criteria such as
research quality. Interviewees indicated that applicants indeed assume this to imply
merely a need to ‘fill in the boxes’ of the ethics table in the proposal form, thus effectively
reducing ethics to data management. Possibly because of the emphasis on science edu-
cation, public engagement in practice is predominantly interpreted in terms of one-
way engagement. As one national contact point officer stated: ‘proposals [under this
heading] mainly discuss communication. Involvement is more of an activity of com-
munication than actually letting stakeholders influence research’ (NewHoRRIzon
interviews).

Leadership in enabling and industrial technologies (LEIT)

LEIT was part of the Industrial Leadership pillar in H2020. The objective of LEIT was to
support and promote R&I in industry (companies of all sizes, including small and
medium enterprises) by improving the investment climate, providing investment itself
and by supporting the growth of businesses (Novitzky et al. 2018). In LEIT, specific
emphasis was placed on new technological opportunities that would drive economic
development and focus on information and communications technology (LEIT-ICT),
nanotechnology, advanced materials, biotechnology, advanced manufacturing and pro-
cessing (LEIT-NMBP), and space (LEIT-Space). The budget of LEIT in H2020 was
13.035 billion euros.

In LEIT, the term RRI could be found only sporadically, although some keys were
found in calls and were traceable during the interviews and through the requirement
to address societal challenges throughout H2020. Interviewees highlighted the impor-
tance of ethics and responsibility within research in H2020. RRI was seen as a potential
approach to incorporate safety, societal impact and effective governance to address
societal challenges. The interviewees also saw possibilities to connect RRI to regulatory
standards (e.g. privacy, safety, data protection and General Data Protection Regulation).
Some interviewees were afraid of competitive disadvantages caused by open access and
open science policies, ethical standards, limitations to collaborate with adversary
countries and sustainability, etc. Overall, the contribution of business to meet societal
challenges was mainly framed in terms of economic objectives (Novitzky et al. 2018).

A high awareness of open access and some awareness of gender, ethics and science
literacy could be observed in the documents. This picture was confirmed during the
interviews, when some interviewees argued why some RRI keys were important
(gender, ethics and public engagement) while no awareness was found of the general
dimension of RRI. The interviewees indicated, for instance, the importance of gender
equality in R&I projects, which means that gender equality-related goals should be
included in the project descriptions. But although gender in theory is incorporated
and seemingly important, it was admitted that in practice it often trickles down to a
bare minimum of actions. In academia, the focus on gender equality is sometimes felt
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as another topic that keeps researchers away from research as such (Novitzky et al. 2018).
We can conclude that, nonetheless, there was some awareness of RRI and its keys in
LEIT-related projects, and even though ethical compliance and responsibility for societal
challenges were viewed as important, the lack of implementation of the keys in project
proposals and evaluation documents demonstrated that only a few projects considered
RRI keys as something more than a box-ticking exercise.

Food security, sustainable agriculture and forestry, marine and maritime and
inland water research, and the bioeconomy (FOOD)

Part of the scope of the 3.7-billion-euro Societal Challenge programme, FOOD, was

to secure sufficient supplies of safe, healthy and high-quality food and other bio-based pro-
ducts, by developing productive, sustainable and resource-efficient primary production
systems, fostering related ecosystem services and the recovery of biological diversity, along-
side competitive and low-carbon supply, processing and marketing chains. (Prill et al. 2018)

A particular hallmark of much of the FOOD programme was the multi-actor
approach to R&I. Several participants expressed how encouragement around multi-
actor engagement, in addition to positioning FOOD as responsive to societal challenges,
helped align the programme with certain aspects of responsibility in R&I from the outset.

Document analysis of the FOOD programme revealed strengths in the form of RRI
implementation in stakeholder engagement and gender balance, data management and
protection, governance and open access issues. In one case, a respondent noted that
attempting to introduce RRI into a project they worked on triggered a negative response
from colleagues, who reacted as if to ask: ‘Do you mean that we have been irresponsible
so far?’ (NewHoRRIzon interviews). This illuminates the importance of a thorough and
contextualised explanation of RRI in parallel with the more concrete keys advanced by
the Commission. Despite broad success with multi-actor approaches, the interviewees
noted how even conversations with diverse external advisory boards could be invaluable
in enriching projects. Programme stakeholders noted how, depending on a project’s foci,
certain sectors were often more difficult to engage than others (e.g. agricultural workers
or grocery retailers).

In the interviews, several respondents commented on the importance of multi-actor
approaches, as well as the challenge of reaching the people they ‘really have to reach’
to generate sustained, long-term impact among NGOs, farmers, companies and other
actors affected by FOOD research. Linked to this, one interviewee noted the difficulty
of a short-term project, when in some cases it might take a year or more to forge a
common language and understanding among stakeholders before projects can be effec-
tively implemented. The RRI concept, in general, had moderate integration. Some sub-
keys were included in depth (e.g. open innovation through multi-actor approaches) while
others more superficially (ethics, public engagement). The respondents noted that ethics
compliance usually boiled down to the submission of data management plans, consent
forms and a privacy policy, rather than more substantive macro-ethical issues such as
questions of rights and access to genetic resources of genetically modified plants or on
the treatment of animals. In conclusion, as one interviewee noted, an added benefit of
explicitly considering diverse stakeholders from an RRI perspective also helped reveal

8 R. TABARÉS ET AL.



diversity among scientists themselves. For instance, projects bringing together foresters,
geneticists, and ecologists – all scientists – still bring different forms of specialised knowl-
edge and worldviews that need to be reconciled for projects to run successfully.

Climate action, environment, resource efficiency and raw materials (ENV)

ENV was part of the third ‘Societal Challenges’ pillar of H2020 and covered several broad
lines of activities:

Climate Action—informed decisions for a climate-resilient low-carbon society; Cultural
Heritage—engaging a new cultural heritage agenda for economic growth; Earth Obser-
vations—crucial info on climate, energy, natural hazards and other societal challenges;
Nature-Based Solutions—providing viable solutions for natural ecosystems; and Systemic
Eco-Innovation—generating and sharing economic and environmental benefits.

Their activities were designed to

increase European competitiveness, raw materials security and improve wellbeing. At the
same time, they will assure environmental integrity, resilience and sustainability with the
aim of keeping average global warming below 2°C and enabling ecosystems and society
to adapt to climate change and other environmental changes. (Prill et al. 2018)

The overall budget for the 2014–2020 period was 2.9657 billion euros.
As it covered a wide range of activities, this societal challenge addressed and included a

diverse set of R&I communities, research cultures and traditions. RRI as a concept was
well known to some interviewees. Some could easily relate to specific keys, such as
open access or public engagement, already of relevance to their work in a manner that
can be framed as ‘de facto RRI’; that is, the embedded understandings of responsibility
in R&I contexts, situations, settings and practices (Randles et al. 2016). Most interviewees
were open to reflecting on the promises of the concept to improve the societal embedd-
edness and the impact of their work. Reference was made to certain RRI aspects in some
calls and topics, such as citizen engagement and citizen science related to the topic
‘Coordination of citizens’ observatories initiatives’ (SC5-19-2017) in the 2016–17 work
programme. Citizen science was positively considered as a recent success story in
terms of RRI by some interviewees, but it was framed as one-way communication and
not mutually responsive:

[Citizen Science] is a way of involving citizens and it can solve many problems regarding
lack of trust to science, authorities, increasing awareness of the citizens and also it is edu-
cative […] you can train and educate young people when […] they can collect data […].
(NewHoRRIzon interviews)

The concentration of RRI-relevance in certain calls was remarkable, while others
lacked any mention of RRI-aspects altogether. At the project level, interviewees referred
to good practices of co-creation in some instances, providing space for stakeholder
involvement, integrating alternative knowledge through citizen observatories or invol-
ving SMEs to produce marketable solutions for identified problems (e.g. GREEN-WIN,7

GroundTruth 2.0,8 LandSense9). In some project reviews, the RRI concept was men-
tioned positively. As reported by one interviewee, these reviews not only strengthened
the methodological approach, but also stimulated other project partners to engage in
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multi-stakeholder processes in subsequent proposals. In conclusion, RRI was connected
to certain RRI-related projects with specific contents, participants, practices and under-
standings of excellence and innovation, rather than integrated in a common R&I
strategy.

Secure societies – protecting the freedom and security of Europe and its citizens
(SEC)

The Europe 2020 Security Strategy formed the basis for the SEC programme line. Its
objectives were related to crime, illegal trafficking and terrorism, resilience of critical
infrastructures, supply chains and transport modes, border management, cyber security,
resilience to crises and disasters, privacy and freedom, standardisation and systems inter-
operability, and to the Union’s external security policies. The estimated final budget of
SEC was 1.695 billion euros, and the realised amount based on the Participant Portal
(16.1.2018) was 670.2 million euros with 235 financed projects (Prill et al. 2018).

While RRI was present as a concept in the final two biennial work programmes, at the
project level it was mostly lacking. Some of the keys were recognised, and fundamental
rights played a major role at all programme levels, concentrating especially on the data
security and privacy issues of technologies. Open access to research data and sharing
project results were also supported at all programme levels. Stakeholder engagement
was seen as important for successful security R&I, but the engagement methods and
identification of key stakeholders varied. Citizens were mentioned as a stakeholder
group, but further explanations about engagement practices indicated practitioners,
public authorities and industry representatives as ‘citizens’.

At the project level, RRI was not well known (with some exceptions). The concept was
understood mostly in terms of good research practices, risk management and following
legislation. Ethics was mostly understood to concern human rights, law and personal data
protection-related topics. On the whole, data security and privacy, risk management and
secrecy requirements narrowed the idea of RRI in SEC. These narrowing dimensions are
reflected in responses from interviewees such as: ‘For the company, the ethical dimension
is not the most prominent one, but GDPR changes things and we want to make sure we
fulfil the mandatory requirements,’ (NewHoRRIzon interviews) and,

concerning the implementation of the project itself, one of the key aspects that we had was,
that we were asked by the commission to fulfil a number of ethics requirements, not only in
terms of the development of the system and acceptance of this service, but also that we had
been able to reach out to the data protection authorities, and we had been given clearance to
proceed with demonstrations. (NewHoRRIzon interviews)

Interestingly, in some cases where EU-funded projects had a dedicated RRI work
package, it seemed this project component was an isolated effort. One interviewee
noted in this line:

Sometimes you see projects saying that they are doing a responsible research work package,
and you wonder how much the people in this work package interact with the other work
packages, or if they are just doing their own thing. The key should probably be (responsible
research) education and monitoring that extends through the whole project. (NewHoRRI-
zon interviews)
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Spreading excellence and widening participation (WIDENING)

WIDENING was implemented as a new specific objective in H2020 but its origins can
be traced to the earlier Research Potential (REGPOT) work programme that was set up
during the previous 7th Framework Programme (Claude et al. 2011; Tabarés and Bier-
wirth 2022). The objective of this programme line was to mitigate the innovation
divide that exists between member states (European Commission 2014). It was specifi-
cally oriented to countries that joined the EU after 2004 and associated countries,10

establishing significant synergies with European and Structural Investment Funds
(ESIF). WIDENING is structured into three main actions: teaming (the promotion
of research excellence centres in WIDENING countries), twinning (EU research net-
working), and ERA Chairs (attraction of research talent to WIDENING countries).
From 2014 to 2020 the total budget of WIDENING was estimated to be around 886
million euros.

RRI was not mentioned at all in the 2014–2015 work programme, but it was intro-
duced in those of 2016–2017 and 2018–2020. In these programmes, the concept was gen-
erically embedded through a formal statement:

The Work Programme is in line with the Horizon 2020 Responsible Research and Inno-
vation (RRI) cross-cutting issue, engaging society, integrating the gender and ethical dimen-
sions, ensuring the access to research outcomes and encouraging formal and informal
science education. (Griessler et al. 2018)

The results from the interviews stressed that the concept was unfamiliar to many
project coordinators as well as several members of the national contact point network
who support researchers in project applications at national levels. For instance, one inter-
viewee noted: ‘RRI is seen as not crucial by researchers. They prefer to remain focused on
the research as they see RRI as a policy-related issue that [they] have to check in their
funding applications,’ (NewHoRRIzon interviews).

Some awareness of ethics, open access and public engagement was observed, but this
was mainly related to controversial or bottleneck issues in the development of different
actions. WIDENING supported only coordination and support actions (i.e. not research
or innovation actions), which significantly limited the relevance of RRI in this pro-
gramme line. In conclusion, no mention of RRI was found at the call level, some dimen-
sions were mentioned at the project level, and low awareness was observed among project
representatives and other stakeholders.

The European Atomic Energy Community (EURATOM)

EURATOMwas founded in 1957 with the EURATOM treaty, considered one of the three
founding treaties of the EU. The treaty covers all policy aspects relevant for the civil use
of nuclear energy, such as nuclear safety, safeguards, radiation protection, radioactive
waste management, external relations, and the security of supply of ores and nuclear
materials (Griessler et al. 2018). By contributing to these objectives, the EURATOM
reinforced outcomes under the three priorities of H2020 (excellent science, industrial lea-
dership and societal challenges) and supported the development of the Energy Union.
The total budget of EURATOM for the 2014–2018 period amounted to 1.6033 billion
euros.
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The RRI concept was not mentioned in key programme documents, and RRI or RRI
keys (other than the standard ethics requirements) were not included in any evaluation
criteria. At the project level, public engagement appeared more in the form of dissemina-
tion than in actual engagement of the general public. In the working papers and projects,
gender equality was mostly understood as gender balance in research teams. Open access
is an official EC policy, and therefore this key had some prominence in the project calls.
Open science was mentioned in some working papers, but RRI as a concept was not part
of the official EURATOM documents. These results are consistent with previous research
findings published in the literature that deny the diffusion of RRI as an official policy
strategy in this subsection of H2020 (Van Oudheusden, Turcanu, and Molyneux-
Hodgson 2018).

However, despite the lack of explicit mentions of RRI, its keys and practices, some ‘de
facto RRI’ (Randles et al. 2016) could be found. Most stakeholders reported experiences
with public engagement, and some stakeholders were in favour of this. For instance, one
of the interviewees argued: ‘Engaging the public was helpful for the acceptance of their
research, and public consultations will provide input for Horizon Europe’ (NewHoRRI-
zon interviews). Others, in contrast, stressed some perceived limitations of the approach:
‘A real technical problem needs to be solved without the public’ (NewHoRRIzon inter-
views). It was also stated that to engage the public meaningfully, the public needs to be
educated first to understand the complexity of nuclear research: ‘Awareness of the impor-
tance of nuclear research must be raised’ (NewHoRRIzon interviews). This ambivalence
among practices and opinions about public engagement made it hard to draw definitive
conclusions about whether public engagement was seen as a way to improve research
practices within EURATOM or, rather, instrumentally, to improve public opinion of
nuclear research.

Uneven, irregular and limited implementation

Our overview of the eight programme lines illustrates the uneven, irregular and limited
implementation of RRI across H2020. In Figure 2, the extent of RRI implementation
across different programme lines is presented. We distinguish between extensive
implementation of RRI (++), narrow implementation of RRI (+) and insignificant
implementation of RRI (-).11 We employ the term ‘extensive’ to refer to a considerable
presence of RRI and its keys into the documents analysed in each of the programme
lines, ‘narrow’ to refer to a limited presence, and ‘insignificant’ to refer to a complete
lack of presence.

Figure 2 shows different types of RRI implementation: first, there are programme lines
with no implementation, in which RRI does not exist as a concept at the programme, call
or project level, nor as an evaluation criterion (ERC and EUROATOM). The LEIT pro-
gramme line is an interesting case because, even though there are some RRI aspects at the
project level, RRI is not mentioned at the programme or call level, nor in evaluation cri-
teria. Second, in the WIDENING programme lines, RRI implementation remains at a
rhetorical level. The concept is mentioned at the programme level (the concept was intro-
duced in the 2016 work programme), but no evidence was found at the call and project
levels (although some keys were addressed by some projects). MSCA, ENV and SEC offer
examples of incomplete implementation. RRI is mentioned at the work programme levels
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Figure 2. Overview of programme lines analysed.
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and, in addition, at the call and project levels, but RRI does not reach the important
evaluation criteria. The FOOD programme line provides example of a full implemen-
tation of RRI which goes all the way from the programme to the call and project levels
and includes evaluation criteria.

Following Wittrock et al. (2021), we observed different structural, cultural and inter-
change barriers (and interactions among these) affecting RRI implementation across
different programme lines (Figure 3 and 4).12 In some cases, RRI is not implemented
due to the lack of skills, resources and incentives (structural barriers). In other cases,
RRI creates conflicts with core beliefs and values in place in a certain field of expertise.
The lack of diffusion of the RRI concept – what it entails, and its more integrative and
ambitious vision, rather than the isolated vision of RRI keys – constitutes the problem
of its adoption in several programme lines (cultural barriers). Additionally, the non-
existence of clear mandates along with privacy and commercial interests are also
reasons for not implementing it (interchange barriers). We identified a majority of
factors constraining implementation of RRI in H2020, and we explain the factors
behind these barriers in the following subsections.

Structural barriers for implementing RRI in H2020

In our study, we identified selective and variable institutionalisation of the Commis-
sion’s specific RRI keys. This may relate closely to the lack of support for RRI
implementation and, concurrently, to the lack of a necessary shared understanding of
how to integrate RRI practices into EU R&I practices. This was visible in SEC with
its relatively strong technology and innovation orientation, but also in other pro-
gramme lines such as WIDENING, LEIT or EUROATOM. For instance, most national
contact points of these programme lines were unaware about the concept and did not
have the skills and competences to help applicants to address RRI keys in project pro-
posals. Work programmes did not offer specific information or dedicated resources to
help applicants incorporate the concept in their proposals, nor did they indicate
resource availability from the SwafS programme line. In this context, wider ethical
and societal impact-related questions were translated into regulation, risk and data
management-related topics, which are more familiar to researchers and innovators
than the RRI concept.

Figure 3. Uneven implementation of RRI in the programme lines. (++ means extensive, + means
narrow, - means insignificant implementation of RRI).
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Cultural barriers for implementing RRI in H2020

Several participants in our study revealed or alluded to diverse conflicts with core
beliefs in science practices or R&I objectives pursued by their organisations when
implementing RRI (ERC, MSCA, LEIT and SEC). This conflict was particularly clear
in the ERC, where any shift towards ‘external quality control’ of science was rejected.
Actors from the ERC considered RRI to be questioning the principles guiding its pro-
gramme line (creativity, scientific excellence and autonomy) and when the participants
of ERC addressed some of the keys in their applications, it occurred only through their
own initiative. In some cases, requirements for engagement with stakeholders and citi-
zens, and related calls for social acceptability of R&I, were received by ERC as a threat
to the scientific enterprise.

In addition, some programme lines did integrate select RRI keys such as ethics, gender
or public engagement, but this often occurred with a limited understanding of the
concept and a generic lack of awareness about what RRI means, what it entails and
how it can help to reflectively guide R&I. For instance, in some programme lines,
ethics was mostly considered a box-ticking exercise (MSCA and FOOD), gender equality
was mainly understood as gender balance in research teams (ERC, MSCA and LEIT) and
public engagement as information sharing, often limited to only certain stakeholder
groups (SEC, WIDENING, EURATOM). RRI was commonly understood as good
research practices (ENV, SEC and WIDENING), and in most programme lines it was
often viewed as an add-on, rather than an integrative guide, to the existing activities of
professionals and organisations. Most interviewees reported low awareness of RRI and
its propositions, lack of conceptual clarification about it and little guidance for its
implementation (EURATOM, WIDENING, LEIT or ERC). In some cases, there was
awareness in relation to RRI objectives, but in these cases, interviewees found their
research to be responsible through its association with societal challenges (FOOD).

Last, RRI seemed to be perceived in very different ways by different fields of expertise
and generations of researchers and innovators among the programme lines. We observed
how younger generations were more prone to be engaged in RRI issues. In contrast, par-
ticular fields of expertise mainly related to technology development and engineering, like
LEIT, SEC and EUROATOM, were not interested in RRI propositions.

Figure 4. Organisational barriers deterring RRI implementation in H2020.
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Interchange barriers for implementing RRI in H2020

Privacy and commercial interests were also stressed as barriers to the implementation of
RRI. For instance, in the SEC programme line, secrecy requirements alongside industry
interests left a significant imprint on the programme line. Citizens, as such, were not per-
ceived as a relevant group of stakeholders to contribute to technological development in
this area. This was also clear in the LEIT programme line, where actors had a diminished
sense of responsibility because of the dominant business logic prioritising economic objec-
tives in R&I. Innovation activities in programme lines such as those of ERC, LEIT or SEC
were mainly understood as expert activities not requiring citizen engagement at all.

Conclusions and discussion

The strategy envisioned by the EC at the beginning of H2020 for the adoption of RRI has
faced structural, cultural and interchange barriers (Wittrock et al. 2021) that have deterred
its implementation. Our findings show that behind these barriers, different factors such as
conflicts with existing values, different science cultures, economic objectives pursued by
R&I organisations, restricted resources for RRI implementation and a lack of conceptual
clarification on what RRI means, what it entails and how it can reflexively guide R&I,
led to a limited implementation of the concept in H2020. The majority of programme
lines analysed did not demonstrate meaningful or systematic RRI implementation across
programme, call and project levels. Only two programme lines (FOOD and ENV) indicated
RRI implementation at all levels, but even then, for example in the case of FOOD, it was a
matter of ‘de facto RRI’ (Randles et al. 2016), rather than RRI as stipulated by the EC. This
empirical evidence is in line with other studies that have highlighted an uneven, irregular
and limited implementation of RRI in H2020 (c.f., Carrier and Gartzlaff 2020; Christensen
et al. 2020; Mejlgaard, Bloch, and Madsen 2018; Novitzky et al. 2020).

These barriers to RRI implementation might have been overcome by specific
measures. For instance, structural barriers could have benefited from tailored guidance
and specific support from the EC, or even dedicated training on RRI as a pre-requisite
for access to EU funds. Fragmented or limited visions of RRI would have benefited
from specific work, informed by practice, to further guide the implementation of the
concept in different research contexts (Fraaije and Flipse 2020; Schuijff and Dijkstra
2020; Wiarda et al. 2021). Whilst in the Science with and for Society programme line,
significant RRI materials, guides and resources were produced (Delaney et al. 2020),
other programme lines did not benefit from them or were not aware of them. Incorpor-
ating or including these resources would have contributed to the adoption of RRI in these
contexts. It is important to remark that even though RRI was conceived as a cross-cutting
issue in H2020, from a budget perspective, it was a marginal issue that was heavily con-
centrated in the SwafS programme line (Macq, Tancoigne, and Strasser 2020).13

Barriers of a cultural nature seemed the most common and persistent kind observed in
our study, comprised of many factors concerning core beliefs, science cultures, economic
objectives and a lack of clarification about what RRI is and what it entails (Owen, von
Schomberg, and Macnaghten 2021). These barriers need to be addressed by specific nar-
ratives and discourses that can legitimise RRI implementation from an organisational
perspective whilst challenging dominant ideas of academic excellence and innovation.
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In this sense, and even with the limited RRI integration in EC policy, there are indications
of various forms of ‘de facto RRI’ (Randles et al. 2016).14 Other policy initiatives at EU
level could have been leveraged, integrated and articulated to promote RRI implemen-
tation across H2020. These included advancing AI ethics in EU R&I (High-Level
Expert Group on Artificial Intelligence 2019), a more responsive utilisation of technol-
ogies to address grand challenges (Kuhlmann and Rip 2018) or the embedding of sustain-
ability values in smart specialisation strategies, to cite a few examples (McCann and Soete
2020). These transversal lines could have reinforced the role of RRI, allocating more dis-
cursive and practical space in policymaking.15

In addition, interchange barriers observed in different programme lines could have
been overcome with the introduction of specific evaluation criteria. Forcing projects to
comply not only with the RRI keys but also with its underlying integrative vision
would have facilitated the implementation of the concept, adding clarity and a clear
mandate about its implementation in H2020. Certainly, the risk of reinforcing ‘RRI as
a box-ticking exercise’ could have emerged too, but monitoring this legal requirement
as well as providing guidance, resources and support would have created important
synergies and drivers for the implementation of RRI across H2020.

RRI implementation may demand intensive and extensive deliberation processes in
organisations, likely requiring changes in common practices, values or routines
(Papaioannou 2020; van Oudheusden 2014). Such changes doubtlessly require time to
be effectively institutionalised. The logic of H2020 project funding, operating on short
term cycles (3–5 years), ignores this reality of RRI implementation. The tensions that
we observed between the conceptualisations of innovation as a way to increase competi-
tiveness as well as economic growth (Godin 2020) and new understandings of the
concept as a way to address societal challenges (Kuhlmann and Rip 2018; Schot and
Steinmueller 2018) seemed to ‘suffocate’ the RRI discourse in H2020.

European R&I policies are oriented towards economic growth as their primary objective
(de Saille et al. 2020; Eizagirre, Rodríguez, and Ibarra 2017; Pfotenhauer and Jasanoff 2017)
and the prioritisation of societal engagement by RRI fits poorly into this predominant ideol-
ogy of societal progress associated with R&I. The lack of awareness of RRI that we observed
in our study is, in part, understandable, given the lack of prior work on RRI as such at the
start of H2020.16 The persistence of this lack of awareness even after the uneven efforts of
the EC to advance RRI through SwafS17 in H2020 makes it troubling to observe the elim-
ination of the programme in Horizon Europe. Addressing these cultural barriers to imple-
menting RRI demands a vision in which actions and resources are executed in a long-term
planning effort, not restricted to a particular EU framework programme.

Despite this limited implementation of RRI in H2020, we should applaud the efforts
carried out by the EC during the last decade. Without a doubt, this has been a ‘unique
policy experiment’ that has produced significant contributions towards strengthening
science-society interactions in EU R&I (Owen, von Schomberg, and Macnaghten 2021).
But the legacy of RRI for Horizon Europe is not only about sharing and mobilising the con-
clusions of this policy experiment. The next EU framework programme and its ‘mission-
driven innovation’ structure confers to citizens several active roles in the way that EU R&I
will be developed in the coming years (Robinson, Simone, and Mazzonetto 2021). In this
sense, RRI is not only well equipped with a set of tools to meet the oncoming sociotechnical
ethical challenges that can arise in emerging technologies or around scientific-technological
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public controversies, but it also constitutes a robust philosophy full of guiding questions to
help reflect on existing values, economicdrivers, extant institutional logics and standing epis-
temic practices in different research and innovation contexts. Both elements will be required
in coming years in order to reinforce science-society interactions in European R&I.

Notes

1. The SwafS unit was a continuation and extension of programme lines which had existed in
sequence since Framework Programme 5; i.e., ‘Ethical Legal and Social Aspects’, ‘Science for
Society’ and ‘Science in Society’ which followed after one another. It was dissolved and reor-
ganised in 2019.

2. For more information see www.newhorrizon.eu.
3. NCPs are representatives of a national structure established and financed by Member States

and associated with framework programmes.
4. All participants signed an informed consent form, in accordance with the EU Regulation

2016/679 (GDPR), reviewed and approved by the NewHoRRIzon consortium.
5. See the Annex for the full interview script.
6. The MSCA is comprised of various funding schemes: individual fellowships (offering

support for researchers to move between countries), European Researcher’s Nights
(which are set up to boost public awareness of the role of research in society), research net-
works (ITN), co-funding of regional, national and international programmes involving
mobility (COFUND), and research and innovation staff exchanges (RISE).

7. https://www.green-win-project.eu/
8. https://gt20.eu/
9. https://landsense.eu/
10. For a detailed list of countries and the objectives of the work programme see https://ec.

europa.eu/programmes/horizon2020/en/h2020-section/spreading-excellence-and-
widening-participation

11. Figure 2 is a simplification and interpretation of complex qualitative data and differing situ-
ations which are, as the cases demonstrate, more nuanced. For example, and as discussed
above, the ways particular programme lines address single keys, such as open access,
gender equality, public engagement and ethics. As a case in point, with the ERC, some
RRI keys were addressed in a few projects, often on an applicant’s own initiative. Despite
such exceptions, the overall conclusion for ERC remains that implementation of RRI is
insignificant at the project level.

12. Figure 3 and Figure 4 both attempt to create a simplification and interpretation of complex
qualitative data that can be more nuanced.

13. The total budget for SwafS in H2020 was 462 million euros, which is considerably less than
other budgets for the programme lines analysed. For a full breakdown of H2020 see Figure 1.

14. For instance, in our study, issues such as gender equality or data protection were considered
important dimensions in the projects, but they were not linked to the concept of RRI.

15. For instance, mission-driven innovations have a prominent space in the new framework
programme, Horizon Europe, greatly shaping the content and structure of work pro-
grammes and project funding requirements. Equally, the open science policy will be
enforced in Horizon Europe by a set of measures to make mandatory open access publi-
cations and open data in EC-funded projects. See https://ec.europa.eu/info/research-and-
innovation/strategy/strategy-2020-2024/our-digital-future/open-science_en

16. Although much prior work existed on ethics and gender keys, for example, before H2020.
17. SwafS has been redesigned and merged with WIDENING, giving birth to a new work pro-

gramme named ‘Widening participation and strengthening the European Research Area’.
See https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-
call/2021-2022/wp-11-widening-participation-and-strengthening-the-european-research-
area_horizon-2021-2022_en.pdf
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18. Own elaboration based on data available at https://ec.europa.eu/research/participants/docs/
h2020-funding-guide/grants/applying-for-funding/find-a-call/h2020-structure-and-budget_
en.htm
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