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Responsible Research and Innovation: An Introduction

Society is currently facing many grand challenges, for instance: issues concerning sustainability, food
security, population health, and wellbeing. Addressing such grand challenges require complex solutions
that consist of coordinated and collaborative effort (Eisenhardt, Graebner & Sonenshein, 2016; Ferraro,
Etzion & Gehman, 2015). Therefore, grand challenges stand to gain from the insights and achievements
of research and innovation (Stahl, 2013). But despite science and technology’s promising ability to address
grand challenges it is impossible to predict how these will turn out due to the uncertainties of the future.
Even though we might not be able to predict its outcomes, we can ensure that the process of conducting
research and innovation is done responsibly. Such as, allowing it to be more open and transparent,
reflective and reactive to social needs and expectations, and more inclusive to different views, expertise,
and opinions (RRI-Tools).

During the last ten years, the term Responsible Research and Innovation (RRI) has increasingly gained
attention by both researchers and European policymakers due to the wide adoption by the European
Commission’s programme for Research and Innovation “Horizon 2020” (H2020) (Owen, Macnaghten &
Stilgoe, 2012; von Schomberg, 2013). RRI fosters ways of governing science and technology that are
planned, designed, and implemented for and with society, engaging all actors in decisions (RRI-Tools,
2020).

RRI: an Evolving Concept

Despite having a fairly extensive history, a survey from 2017 revealed that among roughly 3100
researchers receiving H2020 funding, most were unaware of the concept (Novitsky, Bernstein, Blok, Braun,
Chan, Lamers, Loeber, Meijer, Lindner & Griessler, 2020). Because of this and the lack of an agreed-upon
uniform understanding (Burget, Bardone & Pedaste, 2015; Owen, Stilgoe, Macnaghten, Gorman, Fisher &
Guston, 2013; Rip, 2016; von Schomberg, 2013), Novitsky and colleagues (2020) argue that the RRI
framework is still evolving.

RRI definitions often differ in emphasis, terminology, orientation, and depth (Wickson & Carew, 2014).
This lack of clarity has subsequently resulted in a variety of flexibly interpretable definitions that leave
actors unaware of its specific meaning (Rip, 2016; Wickson & Carew, 2014). However, most definitions do
overlap in some areas suggesting a somewhat shared understanding of RRI, encompassing the following
characteristics:

1. A focus on addressing significant socio-ecological needs and challenges;
A commitment to actively engaging a range of stakeholders for the purpose of substantively
better decision-making and mutual learning;

3. A dedicated attempt to anticipate potential problems, assess available alternatives and
reflect on underlying values, assumptions and beliefs; and

4. A willingness among all participants to act and adapt according to these ideas.
(Wickson & Carew, 2014, p. 255)

As a result of being broadly interpretable, RRI is said to be difficult to operationalise and is, therefore,
criticised for not providing sufficient guidance to apply in practice (Owen et al., 2013; von Schomberg,
2013). This supports and highlights the need for guidelines and recommendations of RRI's practical
application in order to bridge the gap between RRIs meta understanding and its practical governance.

Guidelines on RRI: Purpose & Structure

The purpose of this particular document is to present members of the research community with relevant
information on why to engage with RRI through identifying and explaining different aspects that give depth
to the concept. This will increase RRI awareness and explain how to practically engage with the concept.
This is done by providing recommendations on relevant resources, tools, self-assessment questions, and
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actions for improvement in the appendices.! The objective is to make RRI a strategic concern by revealing
how to embed it throughout the research process (Novitsky et al., 2020)

The structure of the document is as follows: first, the importance of applying RRI in consumer science is
briefly explained. Secondly, RRI is explained in further detail by identifying processual and conceptual
dimensions. These dimensions make the concept more concrete and give direction to the various
recommendations that are done in the appendices. After which, RRIs relation to Open Science and the
FAIR data principles is discussed. Lastly, it is shared how we as researchers of Wageningen Economic
Research include RRI, OS, and the FAIR data principles in our own work.

Together, these different sections reveal how engaging with RRI contributes to a more sustainable way of
doing research better suited to societal needs by adopting a long-term perspective, involving all actors,
and emphasising diversity, inclusion, openness, transparency, reflection, and adaption to changes.

RRI'in Consumer Science

Although adopting RRI practices is important for the whole research community, the following section
highlights its importance for the multidisciplinary field of consumer science.

Consumer science aims to understand the cognitive, affective, and behavioural tendencies associated with
purchasing, using, and disposing of products and services (Romano, Risitano & Quintano, 2018).
Depending on what is done with the theoretical and empirical findings, consumer science can harm or
benefit society and its members.

Namely, consumer science can be used to predict how (new) products and services are adopted. This offers
the opportunity to accelerate the process of product adoption (Rogers, 2003 [1965]). If this is being used
to sell more products in order to generate more money with little to no regard for society or the
environment, consumer science only benefits a minority of stakeholders and might even cause harm.
However, this is not always the case. There are many examples of private commercial driven efforts that
‘lead to innovative and effective controls to improve and sustain new standards for living’ (Sibbel, 2003).
Especially, if it involves diverse actors — such as consumers, researchers, health organisations, business
innovators and governments - to contribute in synergistic ways.

In order to achieve this, it is important to engage with RRI measures. To increase knowledge about
consumer science among members of society. This will enable people to participate in the process of
research and innovation and encourage more collaboration and shared responsibility for the development
of products and services. Together, the diverse stakeholders can ensure the research and innovation is
carried out ethically and contributes to a desirable, healthy, and sustainable future. Providing early on
access and considering diversity and inclusivity will contribute to the quality of the research and innovation
process and outputs.

Research related activities in consumer science that would benefit from RRI are:

e Setting up a participatory research agenda,
e Incorporating RRI in funding calls and project proposals,
e Creating community-based participatory research

Like consumer science, RRI is both done with society, through collaboration, and for society, anticipating
a desirable future that is adaptable to change (Von Schomberg, 2013). This is not something that is done
overnight, active collaboration with many different stakeholders requires an open mind for different
perspectives and well-developed dialogue and deliberation skills. But most important: the art of listening.

In the next section it is explained which dimensions should be considered during the process of doing
research and innovations and what thematic elements researchers should pay attention to.

! The recommendations are largely based on information provided by ‘RRI Tools’, an EU project aimed at raising
awareness, training, and disseminating and implementing RRI.
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RRI Application: Desired Outcome, Process Dimensions, and Focus Areas

RRI goes beyond the premise to act responsibly and do no harm, it aims to have a beneficial societal impact
(Fitjar, Benneworth & Asheim, 2019; Owen, Macnaghten and Stilgoe, 2012). It strives for shared
responsibility by engaging all actors. However, it is important that these actors - researchers,
policymakers, educators, business and industry innovators, and civil society organisations - reflect on their
role concerning science and technology. In some instances, it will be necessary to change the way these
actors fulfill these roles and how they are embedded in society (Rip, 2014), to be better equipped to
respond to societal changes and make technology and science more socially beneficial, ethical and
sustainable for all.

The following sections on the process and conceptual dimensions are intended to provide a general
understanding of what actions and subjects actors in society should engage with when conducting research
and innovation. Here, no distinction is made yet between how different actors can engage with RRI.
However, in appendix II you can find how these dimensions are translated into concrete actions for
improvement.

Process Dimensions of Doing Responsible Research and Innovation

Stilgoe, Owen, and Macnacghten (2013) have identified four dimensions that form a framework for raising,
discussing, and responding to questions that have emerged within public debates about areas of science
and technology: anticipation, reflexivity, inclusion, and responsiveness. These dimensions have been
adopted and adapted by the European Commission, resulting in the following:

...-l.‘.
ANTICIPATIVE AND REFLECTIVE RESPONSIVE AND ADAPTIVE
T0 CHANGE

AND TRANSPARENT

To produce outcomes that align with the
values and expectations of society, all of
the groups involved in and affected by
research and innovation need to work
together. Voices across a diversity of
communities should be involved in re-
search, from its beginnings to its com-
mercialisation. Different perspectives
and expertise generate higher quality
science and ensure all points of view are
taken into account.

RRI is also about achieving a more
knowledge-based society. This means
making the process of research and in-
novation more transparent and open
to all actors, providing them with mean-
ingful information during all stages of
the process. This encourages all actors
and the public to engage with, discuss
and scrutinise science and technology,
which empowers people to make more
infarmed decisions.

Responsible actors consider not just
the immediate impacts of their work,
but look ahead and reflect on the kind
of future they are trying to build. This
means considering why this is a desir-
able future, how it will be achieved, and
any possible unintended consequences
that may arise along the way. Anticipat-
ing the possible impacts and reflecting
on the underlying assumptions, values
and purposes of research and innova-
tion generate useful insights that allow
more responsible action.

Finally, research and innovation must
respond to the views expressed by the
public and other stakeholders and, if
necessary, methods or goals should be
changed. The ability to adapt as a result
of different views, changing circum-
stances or fresh knowledge is the final
process dimension of RRI.

Figure 1. Process Dimensions of Doing Responsible Research and Innovation as Identified by RRI Tools.

These dimensions provide more depth to the concept of RRI. It emphasises how the process of research
and innovation can ensure more responsible outcomes, rather than a specific outcome in itself (Burget,
Bardone, and Pedaste, 2017). Incorporating these dimensions into the processes of different actors in
society will in certain instances require institutional and subcultural changes (Burget et al., 2017). E.g.:
business and industry innovators might not be used to or comfortable with opening up their innovation
process due to its believed threat to their competitive advantage. Or researchers might not anticipate
possible negative implications resulting from their research output, due to their focus on conducting
research rather than its consequences.

Conceptual Dimensions of Doing Responsible Research and Innovation

In addition to these process dimensions, the European Commission has identified six thematic elements it
aims to further (“Regulation (EU) No 1291/2013,” 2013): ethics, gender equality, governance, open
access, public engagement, and science education.
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ETHICS GENDER EQUALITY GOVERNANCE OPEN PUBLIC SCIENCE
Ensuring Promoting human Providing instruments ACCESS ENGAGEMENT EDUCATION
research resources in research to foster shared Guaranteeing access Fostering Increasing the knowledge
integrity, and for attaining gender responsibility in R&I to scientific collaborative and and skills of citizens in
science & society balance practices knowledge to multi-actor order to promote scientific
boost R&I processes in R&l vocations and participation

Figure 2. Conceptual Dimensions of Doing Responsible Research and Innovation

These conceptual dimensions have been criticised for having ‘more to do with the bureaucracy of
maintaining [RRI] as a cross-cutting theme [in the Horizon 2020 programme] than with the conceptual
foundations of RRI" (Rip, 2016, p. 292). Since it focuses on concrete themes it may come across as if the
conceptual dimensions are about what is achieved rather than how. However, in order to carry out research
and innovation responsibly, the process of achieving certain outcomes are just as important, if not more
than the outcomes themselves. That means that if you are fostering collaboration, increasing the number
of actors involved has more value when it is achieved through being inclusive, transparent and anticipative
Only then is public engagement achieved responsibly.

These conceptual dimensions allow actors to use, focus and direct process dimensions towards concrete
topics. Therefore, making the process dimensions less vague and more practically applicable. For instance:
Encouraging critical peer review and internal discussion on research integrity throughout the process of
doing research requires actors to be transparent, reflective and responsive. This combines several process
dimensions with the conceptual dimension ethics. Another example: discussing what can be done to avoid
gender stereotypes s centres around diversity, inclusiveness reflection, and responsiveness in order to
increase gender equality.

It is impossible for the six conceptual dimensions to fully cover the breadth of topics where more
responsible research and innovation is needed. Burget et al. (2017) propose to add care and sustainability
to the list. However, they do offer a good starting point, meaning that engaging and improving on these
aspects does contribute to doing more responsible research and innovation. In our view the conceptual
dimensions are not set in stone and should instead be regarded as dynamic components of RRI, allowing
the possibility of adding subjects that require more attention. Such as care and sustainability, as proposed
by Burget et al. (2017)

RRI, Open Science, and the FAIR Principles

Other concepts used by the European Commission that are related to the dimensions of RRI are Open
Science (OS) and the FAIR data principles. In the following section, these concepts and their added value
for RRI are explained.

Beyond Open Access: Open Science Guided by FAIR Data Principles

OS is the term used by the European Commission to describe ‘the ongoing transitions in the way research
is performed, researchers collaborate, knowledge is shared, and science is organised. It represents a new
approach to the scientific process based on cooperative work and new ways of knowledge distribution using
digital technologies and new collaborative tools.” (Open Science Policy Platform, 2020). It is believed that
0OS will make science more: credible, reliable, efficient, and responsive to societal challenges (Open Science
Policy Platform, 2020). Therefore, it fits well with the purpose of RRI.

Both RRI and OS demand methodological, behavioural, institutional and structural change to achieve
societal good, using a combination of scientific and technical processes. But whereas RRI focuses on
societally and ethically ‘good’ outcomes, OS concerns itself almost entirely with outcomes that are
functionally and epistemically ‘best’ (Shelley-Egan, Gjefsen & Nydal, 2020, p. 11). Relating OS to the
different dimensions that make up RRI, it mainly shares similarities with the process dimensions:
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transparency and responsiveness, and the conceptual dimensions: ethics and open access. However, open
science goes beyond RRI’s open access. Because even though technological developments in information
and communication form a major part of enabling open access, open science can’t succeed without also
having open research data (Burgelman, Pacu, Szkuta, Von Schomber, Karalopoulos, Repanas & Schouppe,
2019).

Open research data impacts a number of things, such as the detections of false claims, inaccuracies, and
performing replicability tests (Burgelman et al., 2019). In addition, it is believed that open research data
stimulates multidisciplinary efforts through shared use of data. Such possibilities for multidisciplinary
collaboration may broadens research scopes, and subsequently encourages the inclusion of diverse
(multidisciplinary) perspectives (Burgelman et al., 2019; Fischer & Zigmond, 2010). As a result, it allows
for the development of new (meta) knowledge (Burgelman et al., 2019; Evans & Foster, 2011). Because
it positively affects and reinforces the areas RRI aims to improve, OS is a great addition to engage with.

However, implementing the measures that will facilitate the change towards open research data will require
coordinated effort in order to prevent discrepancies and a lack of synergies between the different
repositories that host data (Burgelman et al., 2019). That is where the FAIR data principles come in. The
FAIR data principles represent ‘a minimal set of community-agreed “aspirational” guidelines for the
publication of digital resources such as datasets, code, workflows, and research objects, to achieve a state
of “FAIRness” (Burgelman et al., 2019, p. 3). FAIRness represents the findability, accessibility, and
interoperability of data and services in order to serve the ultimate goal of being able to reuse valuable
research objects (Mons, Neylon, Velterop, Dumontier, da Silva Santos & Wilkinson, 2017).

While open research data will need to comply with the FAIR principles for OS to be achieved, FAIR is not
equal to open. National security, personal privacy, and competitiveness are examples of legitimate reasons
for shielding data and services even if the data has been generated with public funding and public access
(Mons et al., 2017). Instead of being open or free FAIR requires access and reuse of data and services to
be clear and transparent.

When the FAIR data principles are adhered to it is believed they will lead to:

e reduced costs (for producing and managing data);

e improvement of the data quality and of the demonstrability of high quality and integrity of the data;

e availability of reliable data in real-time;

e reduction in the time between monitoring and action;

e more scientific research re-using available databases and using data in new combinations.

e building of public trust in the data, and expansion of the people’s ability to use them
(Rychlik, Zappa, Afiorga, Belc, Castanehira, Donard, Kourismka, Ogrinc, Ocké, Presser & Zoani, 2018,
p. 3)

These outcomes reveal a positive and reinforcing effect on several areas identified by the European
Commission to achieve responsible research and innovation. Therefore, adopting the FAIR principles and
adhering to OS when that is possible, greatly contribute to researching and innovating in a responsible
manner.

Open Science and the FAIR Data Principles: Economic Impact

Some research institutes or private commercially driven companies might instinctively regard OS and the
FAIR data principles as a restriction on the valorisation opportunities they require to earn back on their
monetary and knowledge investments. However, Fell (2019) reveals in his Rapid Evidence Assessment
(REA) that open access to research findings and data can lead to positive economic impact. The REA reveals
that this is achieved through efficiency and enablement.

On the one hand, efficiency refers to achieving the same output from research or innovation for less input
(Fell, 2019). For instance, through saving costs concerning journal and research data access, (text and
data mining) transactions, and associated labour.
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On the other hand, enablement ‘signifies ways in which open science approaches have led to economically
impactful activities which would have been likely to occur in a closed environment’, such as new products,
services, collaborations, and companies (Fell, 2019, p.10).

However, the evidence to back up this positive economic impact remains ‘patchy and diverse’ as available
and comparable data is missing on the actual use of OS outputs (Fell, 2019). Therefore, more research,
monitoring, and evaluation is needed to identify the economic impacts of OS and the FAIR data principles.
Without a clear understanding of how positive economic impact can be achieved, it’s difficult for research
institutes and private commercially driven companies to design effective support policies to make use of
0OS and the FAIR data principles in a beneficial manner. Indicating that their concern on valorisation is
valid.

In Conclusion

RRI has gained wide importance among several actors in society and the European Commission aims to
increase this through structural implementation. In this document several processual and conceptual
dimensions were elaborated on that contribute to a better understanding on how to engage with RRI.
Additionally, in the appendices several tools, resources, self-assessment questions, and actions for
improvement relating to these dimensions were presented to assist the research community in the practical
application of RRI. This reveals that a lack of an agreed-upon definition doesn’t have to stop you from
engaging with RRI even though it does reflect that the concept is still under development.

As researchers we should find ways to govern early-on participation from diverse actors in order to make
the research and innovation process better suitable for tackling grand challenges and responding to societal
needs. Engaging in RRI will stimulate ways of researching that adopt critical long-term perspectives about
how we want to shape the world. It will contribute to redefining our role as researchers and further the
discussion on how we want science and society to interact. By emphasising diversity, inclusivity, openness,
transparency, anticipation, reflection, responsiveness, and adaption to change - RRI will strengthen
research projects that are better suited to societal needs. Let’s make RRI a strategic concern among the
entire research community.
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