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Abstract

In today’s society a variety of challenges need attention because they are
considered to affect our well-being. Many of these challenges can be
addressed with new innovations, yet they may also introduce new
challenges. Communication of these new innovations is vital. This
importance is also addressed by the concept of Responsible Research and
Innovation. In the present commentary we draw on a dataset of 196
research projects and discuss the two research streams of Science
Communication and Responsible Research and Innovation and how they
are complements to each other. We conclude with suggestions for
practitioners and scientists.
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Introduction

In today’s society a variety of challenges need attention because they are
considered to affect our well-being. Examples that are often mentioned include the
growing population, accelerating urbanization, scarcity of specific materials and
energy, climate change, and — most importantly — the fact that consumers are
increasingly demanding healthy, affordable, as well as socially and
environmentally responsible products. Innovations and technology development
are important to address these challenges. Simultaneously these innovations bring
about new challenges with regards to the responsibility and influence they have
towards other stakeholder groups. For example, decentralized energy production
through wind turbines or solar farming is in some aspects environmentally friendly
but it may be harmful to the landscape and in some instances be unfavorable for
the tourism sector.
Science communication has played a vital role in communicating new technology
developments. This communication is more than encouraging scientists to explain
their research, making the public aware of and helping them understand
technological advances. It is also about developing opinions and forming and
reforming science related matters among science practitioners, government
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officials, industry and the general public [Burns, O’Connor and Stocklmayer, 2003].
This involves the use of a set of appropriate skills to articulate and communicate
science and concurrently the involvement of stakeholders and a learning
orientation to reflect on the present methods, communication channels and
engagement [Trench, 2008]. Hence, science communication resonates with the
capability perspective, which reflect the organization’s ordinary ability to perform
a set of activities, generally embedded in organizational routines and standard
operating procedures [Teece, Pisano and Shuen, 1997]. Especially, when the
learning orientation is included, science communication becomes a dynamic
capability, which includes for instance the ability to collect opinions, analyse
current practices of communication, reflect on them and then effectuate change to
modify these practices.
More recently, following the developments in the field of science communication
and building on the capability view of building, integrating, and reconfiguring
internal and external competences to address rapidly changing environments, the
notion of Responsible Research and Innovation has emerged [Stilgoe, Owen and
Macnaghten, 2013]. In order to address the societal challenges effectively with new
technologies, these technologies may develop into innovations which may bring
about new challenges and issues for specific stakeholder groups. Hence, in order to
face the challenges of today’s world, it is also necessary to think about them in
terms of social and collaborative schemes, co-creation and explore how social
innovations can enhance support and technological innovation. It is not only about
the things we do, but also why we do them and being clear and transparent about
on how we do them it and, with whom we collaborate and why we include them.
The concept of Responsible Research and Innovation has been subject to varying
opinions concerning its definition, its implementation in organizations and effect
on business performance. There is common agreement that Responsible Research
and Innovation (RRI) draws from the same reasoning provided by Brundtland
[1987], who defined sustainability as ‘a development which satisfies the present
needs without compromising the ability of future generations to satisfy their own’.
The sustainability agenda follows this definition by addressing the impact of
innovations in view of sustainability, which translates into social, economic and
environmental impacts also known as the Triple Bottom Line [Elkington, 1998].
Policy makers grabbed the concept of responsibility to give direction to their
subsidy programs in research and innovation. In 2011, the European Commission
[European Commission, 2011] defined the responsibility of organisations which
goes beyond the compliance with rules and regulations. It requires that
organisations should have an integral approach when innovating to maximise the
creation of shared value for owners/ shareholders and or their other stakeholders
and society at large. Especially it is emphasised that organisations should identify,
prevent and mitigate the possible adverse impact of their innovations.
The application of new technologies in innovations to address societal challenges
can challenge the balance between risks and benefits and open up relevant
dilemmas about their use. In particular, considering the multidisciplinary and
multifaceted nature of these technologies, the request for an ever faster, competitive
and efficient research and innovation process and the increasing demand and
expectation for responsibility and responsiveness toward society is needed. The
central question in Responsible Research and Innovation is how to best link
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innovation with responsibility to make it more anticipatory. New methods and
models of interactions amongst stakeholders as well as novel tools for governing
the research and innovation process are under investigation by different
institutions worldwide. Several stakeholders, both in the science and business
domain, are engaged in the concrete implementation of RRI practices, though
scattered in scope, approaches and (technology) sectors. Promoting
problem-oriented, interdisciplinary and participatory/inclusive approaches,
engaging stakeholders all along the research and innovation process, enhancing
scientific knowledge, creativity and societal responsiveness, encouraging
reflexivity on key risks and ethical values, are amongst the elements taken into
consideration to this end.
The debate over what Responsible Research and Innovation (RRI) is has emerged
into an understanding that it is an approach that anticipates and assesses potential
implications and societal expectations with regard to research and innovation, with
the aim of fostering the design of inclusive and sustainable research and innovation
[Von Schomberg, 2013]. The concept is especially relevant for scientific research
that is carried out using public money, i.e. government-funded research. The
rationale is that when society’s money is spent on innovation, the outcome of the
innovation should benefit society in return, and therefore cannot be at the expense
of other stakeholder groups.
Various scholars have investigated what responsible innovation is and there is
common agreement that it is a governance approach to innovation where
anticipating and gaining knowledge of possible consequences and building
capacity to respond to them is central [Stilgoe, Owen and Macnaghten, 2013; Van
den Hoven, Lokhorst and Van de Poel, 2012]. Stilgoe, Owen and Macnaghten
[2013] have identified four dimensions that reflect an organisations RRI:
anticipation, reflexivity, inclusion and responsiveness. In their study they argue
that anticipation reflects the extent to which researchers are re-thinking the
detrimental implications of their work and assess their technology in order to be
resilient and re-shape the research agenda. Reflexivity refers to the extent the
researcher is reflecting on the activities and being mindful that others may have a
different perception of the activities undertaken. The third dimension is inclusion
and indicates the extent to which stakeholders are included in the decision making
process regarding the research agenda and its outcome. Finally, they articulated the
dimension of responsiveness, which indicates the extent to which researchers and
organisations respond to new knowledge as this emerges and to new emerging
perspectives, views and norms. These dimensions reflect a capability of an
organisation to engage stakeholders, absorb their knowledge and learn from it
[Scholten and van der Duin, 2015]. Research among organizations that conduct
R&D and innovation have already developed practices of responsiveness towards
each other and towards society at large, such as business codes, international
guidelines for responsible conduct, social corporate responsibility. When analysing
Science Communication projects and compare them with the literature on common
RRI practices we better understand how the two approaches are similar and can
complement each other. The methods and practices used to carry out RRI differ
from more traditional methods for conducting research and innovation. After all,
RRI requires the inclusion of diverse stakeholders, anticipates and reflects on
multiple values, communicate open and transparent, and respond or adapt based
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on feedback that is received in order to accommodate the wider range of
stakeholders and their viewpoints that exist today and in the future.
The two research streams on science communication and responsible research and
innovation are closely related and have overlapping goals. They share similar
methodologies which are used among user and stakeholder groups. Drawing on a
data set of research projects that were submitted for an award for Responsible
Research and Innovation, we investigate more closely the differences and
similarities between the two research streams and identify how they can
complement each other.

The EFARRI award

To analyse how the research streams of Science Communication and Responsible
Research and Innovation complement each other we investigate a data set of
projects that were wsubmitted for EFARRI. The EFARRI award is a joint initiative
of the King Baudouin Foundation, La Fundacio la Caixa (Spain), Fondazione
Cariplo (Italy), Lundbeck Foundation (Denmark), the Robert Bosch Stiftung
(Germany) and the European Foundation Centre Research Forum. In total 216
projects have been submitted from various EU countries, of which 196 could be
used for analyses. The projects were eligible for the award if they were ongoing or
have been finalised not earlier than 2013 and were conducted by a university,
research centre, industry, civil society organization within the European Research
Area. The projects were submitted by research groups from eighteen member states
of the EU and we identified 9 distinct fields of research of which the Health,
Cleantech, Humanities and Agri-food are most frequently represented. Among
these projects we identified: Science Communication Projects (SCP) that focused on
the communication of science and engaging citizens into science, Core Research
Projects (CRP) that primarily focused on the conduct of scientific research and RRI
Methodology Projects (RMP) which had a goal to develop better methods and
understanding of Responsible Research and Innovation.
To analyze the projects we combined the dimensions by Stilgoe, Owen and
Macnaghten [2013] into two indicators. These are 1) Inclusion and Transparency
which reflects the extent of engaging stakeholders, involving them in the research
and communicate with them in a transparent way, and 2) Anticipation and
Responsiveness which reflect the extent the researchers in the project engaged the
stakeholders proactively and in a systematic way in order to collect information
and anticipate new developments or respond to them by changing the approach
and methods used in their research project. These indicators were measured on a
5-point likert scale.
The main findings are presented in Table 1. The number of applications for science
communications projects was 92, 75 Core research Projects were submitted and in
total 29 RRI Methodology projects were submitted. The Science Communication
Projects had the highest average score (ave.=3.3) for inclusion and transparent
communication with stakeholder groups and were scoring highest (ave.=2.0) also
for Anticipation and Responsiveness together with the RRI Methodology projects.
Although the scoring of Science Communication Projects was highest on both
indicators for RRI, the projects could score higher on the 5-point scale. This raises
the question what can be learned from each approach.
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Table 1. Responsible Research and Innovation of research types.
Research type
Science Communication Projects
Core Research Projects
RRI Methodology Projects
Grand Total

N
92
75
29
196

Inclusion &
Transparency
3.3
2.3
2.8
2.8

Anticipation &
Responsiveness
2.0
1.3
2.0
1.7

Discussion

The projects regarding Science Communication that were submitted for EFARRI
make use of methods and approaches to engage and communicate with their
audience which distinguish from the other projects that were submitted for
EFARRI. The Science Communication projects are very communicative and use
languages which are closer to the audience groups and stakeholders involved. In
some of the projects, before the communication started, research was conducted to
identify themes and examples of practical cases that could be used to illustrate the
message used in the communication. The use of metaphors and the positive
framing of the improvements that can be achieved through the application of the
technology. The projects in Science Communications also were actively engaging
the user and stakeholder groups. Involving them in the development of cases,
building the stories and articulating the narratives was vital to make strong
connections to the audience and increase the public understanding in general. This
positive and pro-active approach to bring about messages and engage user and
stakeholder groups can be fruitful to Responsible Research and Innovation
methodologies. The RRI approach tries to prevent and mitigate the possible
adverse impact of their innovations. This may induce that within the
communications with and engagement of stakeholders, more emphasis is put on
situations that are unwelcome or need to be avoided. Hence the RRI methodology
can learn from the Science Communication projects to develop more positive
narratives and develop examples that resonate well with the abilities of user and
stakeholder groups to understand what is at stake. This will increase the extent that
user and stakeholder groups can absorb the complexities and repercussions of the
new technologies that are developed and introduced.

Conclusion

Analysing the research projects that were submitted to the EFARRI call allowed us
to identify how science communications projects and Responsible Research and
Innovation are related and can complement each other. The analyses provides
insight for practitioners to further their methodologies but also provides
understanding to the scientific debate how the two can benefit from each other. For
future research on both Responsible Research and Innovation as well as on Science
Communication models we advocate that it would benefit each research stream to
learn from the methods and approaches each is using and understand the context
in which these are used.
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