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ABSTRACT
Innovation can be conceived of as ‘collective experimentation’, and
industry can be viewed as a full partner in heterogeneous
innovation networks. The significance of Responsible Research and
Innovation (RRI) depends on the possibility of aligning the diverse
actors involved in innovation processes, including firms. A specific
challenge in Italy is that the overall majority of industrial companies
are small and medium enterprises (SMEs). By reporting the opinions
of the participants in an Italian stakeholder workshop, this article
suggests that intermediation processes and intermediary agents
have an important influence on the uptake of RRI in SMEs.
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Introduction: intermediaries and Responsible Research and Innovation
(RRI) in industry

Innovation can be conceived as ‘collective experimentation’, i.e. a co-evolutionary process
in which many actors are involved in building new networks suitable for developing and
stabilizing new technological artefacts as well as renewed social interaction models (Felt
2007; Geels 2002). Concepts such as the Triple (Leydesdorff and Etzkowitz 1998) or Quad-
ruple Helix models (Carayannis and Campbell 2009) emphasize the diversity of such net-
works. Though the number and nature of the actors deemed significant for innovation
processes typically differ, a common tenet of these models is the essential presence of
industry in research and innovation processes, as industrial and business actors play an
important role in funding and conducting research activities, as well as in diffusing inno-
vations through the incorporation of scientific knowledge and new technologies in their
products and services.

Intermediation has emerged as a key notion for exploring how innovation networks
function, and, notably, for explaining how collaborations are built and knowledge is
exchanged between research organizations and industrial actors. Individuals (e.g. consult-
ants), organizations (e.g. technology transfer facilities), and specific units or organizational
arrangements within broader organizations (e.g. industrial liaison offices in universities),
start, foster, and facilitate these processes, establishing and strengthening the relations
between actors and activities in innovation networks and systems through their
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intermediation activities (Hessels 2013). Intermediaries perform a number of functions,
including information scanning and processing, knowledge processing and adaptation,
gatekeeping and knowledge and technology brokering, testing and validation of technol-
ogies and standards, and commercialization (Howells 2006). These functions are per-
formed not only in one-to-one interactions; intermediation instruments and actors
increasingly operate at a network or system level (van Lente et al. 2003). This systemic sig-
nificance makes intermediaries’ activities less centred on passive reactions to their clients’
requests and more oriented toward an active strategic and managerial role in innovation
networks that encompasses functions such as innovation process design and network
development and management (Katzy et al. 2013; van Lente et al. 2003).

The outsized role of industrial actors in such innovation networks makes them essential
protagonists in Responsible Research and Innovation (RRI) implementation and diffusion.
Moreover, since innovation emerges from interactions within these complex networks and
relations, it is in such a framework that RRI must be located (Owen, Macnaghten, and
Stilgoe 2012). While these observations may appear obvious, the RRI literature has only
of late started exploring the meanings and practices of RRI in industry (Scholten and
Blok 2015). This recent interest is demonstrated by a growing number of studies on the
inclusion of RRI in companies’ strategies and practices (Lubberink et al. 2017; Martinuzzi
et al. 2018; van de Poel et al. 2017). However, even when firms’ relations and networks are
taken as the object of such analysis (Ceicyte and Petraite 2018), intermediaries and inter-
mediation processes have been neglected, and their actual or potential roles in fostering
the uptake of RRI in the industrial sector is under-theorized.

This article makes an initial case for the importance of intermediaries and intermedia-
tion processes in fostering the engagement of firms in RRI. This provocation is based on
the results of a stakeholder workshop held in Padova, Italy, in February 2017 that signalled
this significance.1 The workshop was convened to discuss the challenges, opportunities,
and solutions of/for RRI diffusion and implementation in Italy. In this context, the link
between industry and RRI emerged as a recurrent topic. This article briefly presents the
participants’ views of the obstacles to diffusing RRI in the Italian industrial system, and
it concisely illustrates their opinions on how these challenges can be successfully
addressed. While the notion of ‘intermediation’ was never explicitly mentioned in the
workshop, we suggest that the instruments and functions of innovation intermediaries
were implicitly, yet clearly, referred to as possible solutions to these challenges.

In the following sections, we first present the key features of the Italian industrial
system that were mentioned in the workshop and illustrate their perceived implications
for the adoption of RRI in the business sector. Second, we describe the approaches to
fostering firms’ engagement with RRI and the roles of intermediation processes and
intermediary agents and organizations in RRI that were discussed by the participants.

The structure of the Italian business sector and the challenges for RRI

The workshop participants viewed one peculiar characteristic of the Italian industrial
structure as a decisive factor in shaping the opportunities and constraints for RRI. In
essence, the fragmentation of Italian industry into small and micro firms was blamed as
the chief obstacle to companies’ uptake of RRI.2 Indeed, small and medium enterprises
(SMEs) represent by far the majority of Italian businesses, contributing to more than
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three-quarters of employment in the non-financial sector and more than two-thirds of
value added. Among SMEs, micro-firms constitute the predominant group. These
values are much higher than the EU28 average.3 The workshop participants saw SMEs
as struggling to cope with competition in the market and lacking the resources to
engage with subjects such as RRI that are not directly related to their production and com-
mercialization activities.

As a consequence of this lack of resources, SMEs were thought to lack the capacity to
engage with RRI and to anticipate, reflect and act on the broader environmental and social
implications of their activities. On the one hand, this is due to the peculiar features of these
problems: they have a multi-dimensional nature, and multidisciplinary expertise is
required to understand and tackle them (Technology Transfer Facility #2).4 Gathering
such a broad pool of competences is far beyond the possibility of individual SMEs. This
limitation also affects SMEs’ capacity to identify the knowledge and resources they need
to address such implications, as well as their ability to communicate those needs to
other actors in the innovation system who could address them (Technology Transfer
Facility #1). On the other hand, participants perceived that small businesses most often
see these broader social and environmental considerations as mere costs negatively
affecting their performance in a strongly competitive market environment: ‘You can’t
start corporate social responsibility initiatives if they are seen as a mere cost for individual
firms, especially in SMEs’, said one participant (Technology Transfer Facility #2).

This narrow focus emerged again when relations with other firms in the value chain
were considered. The workshop participants reported that the majority of industrial
SMEs manufacture intermediate products in the context of business to business relations.
These products are further assembled or transformed before reaching consumers, but
SMEs are considered to be generally indifferent to what happens ‘downstream’ in the
value chain. In the words of one participant, this amounts to firms handing over the
responsibility for the broader impacts of their products (Technology Transfer Facility #1).

Intermediation and RRI in the Italian industrial sector

As a counterpoint to this diagnosis, intermediation was seen by the workshop participants
as a response to these challenges, one able to provide SMEs with the support they need to
incorporate RRI into their operations. While there was no direct reference to this concept,
the instruments and functions of innovation intermediaries were implicitly, yet clearly,
referred to as possible solutions to these challenges. The following explications illustrate
this correspondence.

Testing and validation of technologies and standards: Intermediaries can test and vali-
date existing RRI tools and standards in order to facilitate their application in individual
firms. ‘Firms need tools that they can implement by themselves’, affirmed one participant
(Technology Transfer Facility #3). The involvement of specialized certification agencies in
the development of these types of instruments was viewed as an important element for
successfully incorporating them in individual firms and for supporting companies in
building the capacities they need to apply them (Public Innovation Centre #1).

Knowledge processing and adaptation/Gatekeeping and knowledge and technology bro-
kering: Enabling SMEs to engage with RRI requires the processing, adapting, and transfer-
ring of the knowledge and technologies that can help them anticipate and address the
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broader impacts of their activities. Strengthening technology transfer organizations, such
as science parks and incubators, is seen as one method to reach this goal. In addition, uni-
versities and research organizations can be called on to create ad hoc multidisciplinary
applied research groups or centres. The centres should include expertise in the humanities,
the social and environmental sciences, and communication (Technology Transfer Facility
#2). With the help of professional designers, these centres should promote user-oriented
co-design processes for integrating social and environmental considerations in industrial
products and processes (Public Research Organization #1).

Information scanning and processing: Firms’ reception of the knowledge produced by
research actors depends on the perceived relevance of such knowledge. A precondition
for producing such relevant knowledge is ‘decoding’ what companies need: researchers
have to develop sufficient knowledge of the market environment, production processes,
and organizational culture of their target firms. As this knowledge can hardly be possessed
by single individuals, multidisciplinary collaborations are required to successfully perform
this task. The multidisciplinary centres described above are identified as sites where
cooperation can and should take place (Technology Transfer Facility #2).

Network development and management: The diffusion of RRI in the industrial sector
could be strongly supported by the creation of national collaboration platforms, either
endorsed or organized by national policy makers. Unfortunately, one participant lamen-
ted, such platforms do not exist, despite their potential role in fostering mutual learning
between firms and policymakers (Technology Transfer Facility #1). A second role
which could be assigned to these national initiatives is to support SMEs’ commitment,
engagement, and collaborations over time. This support is crucial as the incorporation
of RRI in firms’ business models can plausibly bring benefits only in the medium to
long term. However, such a time span is inconsistent with the organizational cultures
and management routines of SMEs, which are likely to perceive investment in RRI as a
mere cost (Public Innovation Centre #1). By offsetting these costs, public and systemic
intermediaries can create a sensible path to bridge this temporal gap, help SMEs invest
in RRI, and maintain over time viable responsible innovation networks (Academia #1).

Concluding remarks

In this article, we discussed the challenges and possibilities for mainstreaming RRI in the
Italian industrial sector. We did so by reporting the considerations, comments and propo-
sals made by the participants in a stakeholder workshop held in Padova, Italy, in February
2017. The workshop participants raised the concern that SMEs, which represent the over-
whelming majority of Italian industrial companies, lack the knowledge and financial
resources to engage with RRI. We observed that the instruments and functions of inno-
vation intermediaries were implicitly, yet clearly, referred to as possible solutions to
these challenges.5 Examples of these functions include information scanning and proces-
sing, validation of technologies and standards, knowledge processing and adaptation, gate-
keeping and brokering, and network development and management.

In the introduction, we indicated that the notion of intermediation has a significant
importance in the study of innovation. On the contrary, this concept is almost absent
in the debate on responsible innovation (for a few exceptions, see Guston 2007; Randles
et al. 2015) and, to the best of our knowledge, it is missing altogether in the literature
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about RRI in industry. Even if this short article cannot provide a comprehensive theoreti-
cal framework about the ways in which intermediary organizations and processes can and
do affect the uptake of RRI in the industrial sector, nor does it present a thorough empiri-
cal assessment of this influence, by reporting stakeholders’ opinions it makes the case for
acknowledging a role for intermediary organizations in RRI and for conducting further
research on this topic.

Notes

1. The workshop was organized in the context of the H2020 ‘Responsible Research and Inno-
vation in Practice’ project (www.rri-practice.eu). The workshop was attended by twelve sta-
keholder representatives from academia, public and private research organizations, civil
society organizations, funding agencies, technology transfer facilities, and public sector inno-
vation centres. The workshop was convened to explore stakeholder views of responsibility in
research and innovation, their opinions on the barriers to and drivers for responsibility in
research institutions, and their observations about existing RRI practices and programmes
in Italy. The following sections present selected passages from the workshop discussions
that deal with the topic of this article. These examples are meant to support our conceptual
argument in this paper, and they should not be considered as a systematic discussion of the
workshop results or as a comprehensive analysis of the topics discussed in the debate.

2. We acknowledge that these short notes do not provide a sufficiently detailed description of
the Italian industrial system and that other elements and characteristics can affect the
diffusion of RRI in industry. We focus on this aspect as it reflects the workshop discussion
we are reporting on.

3. Data are from the ‘Annual Report on European SMEs 2016/2017’ published by the European
Commission (Muller et al. 2017). The European Commission determines whether an enter-
prise is an SME according to two main factors: staff headcount (up to 50 employees for small
firms, up to 10 employees for micro-firms), and either turnover or balance sheet total (up to
€10 million for small firms, up to €2 million for micro firms).

4. The information following the quote indicates the professional situation of a participant,
while the number identifies a particular informant belonging to a professional category.

5. In passing, we note that intermediary organizations may have an even greater relevance in the
Italian context, where local and regional characteristics play an important role for the devel-
opment of innovation, as emphasized by several studies focused on industrial districts (Becat-
tini, Bellandi, and De Propris 2009) and regional innovation systems (Cooke 1992; Asheim,
Lawton Smith, and Oughton 2011).

Acknowledgements

The Authors would like to thank Tess Doezma, David Ludwig, Clare Shelley-Egan, and two anon-
ymous reviewers for the useful comments on the drafts of this article.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by the project 'Responsible Research and Innovation in Practice' (RRI-
Practice), funded by the European Commission Horizon 2020 Science with and for Society pro-
gramme [grant number 709 637].



6

Notes on contributors

Simone Arnaldi is Assistant Professor of Sociology in the Department of Political and Social
Sciences (DISPES), University of Trieste, Trieste, Italy.

Federico Neresini is Professor of Sociology in the Department of Philosophy, Sociology, Pedagogy
and Applied Psychology (FISPPA), University of Padova, Padova, Italy.

References

Asheim, B. T., H. Lawton Smith, and C. Oughton. 2011. “Regional Innovation Systems: Theory,
Empirics and Policy.” Regional Studies 45 (7): 875–891.

Becattini, G., M. Bellandi, and L. De Propris, eds. 2009. A Handbook of Industrial Districts.
Cheltenham-Northampton, MA: Edward Elgar.

Carayannis, Elias G., and David F. J. Campbell. 2009. “‘Mode 3’ and ‘Quadruple Helix’: Toward a
21st Century Fractal Innovation Ecosystem.” International Journal of Technology Management
46 (3/4): 201. doi:10.1504/IJTM.2009.023374.

Ceicyte, Jolita, and Monika Petraite. 2018. “Networked Responsibility Approach for Responsible
Innovation: Perspective of the Firm.” Sustainability 10 (6): 1720. doi:10.3390/su10061720.

Cooke, P. 1992. “Regional Innovation Systems: Competitive Regulation in the New Europe.”
Geoforum; Journal of Physical, Human, and Regional Geosciences 23 (3): 365–382.

Felt, Ulrike, ed. 2007. Taking European Knowledge Society Seriously: Report of the Expert Group on
Science and Governance to the Science, Economy and Society Directorate, Directorate-General for
Research, European Commission. EUR 22700. Luxembourg: Off. for Official Publ. of the Europ.
Communities.

Geels, Frank. 2002. “Technological Transitions as Evolutionary Reconfiguration Processes: A
Multi-Level Perspective and A Case-Study.” Research Policy 31: 1257–1274.

Guston, David. 2007. “Toward Centres for Responsible Innovation in the Commercialized
University.” In Public Science in Liberal Democracy, edited by Jene M. Porter and Peter W. B.
Phillips, 295–312. Toronto: University of Toronto Press.

Hessels, Laurens K. 2013. “Coordination in the Science System: Theoretical Framework and a Case
Study of an Intermediary Organization.” Minerva 51 (3): 317–339. doi:10.1007/s11024-013-
9230-1.

Howells, Jeremy. 2006. “Intermediation and the Role of Intermediaries in Innovation.” Research
Policy 35 (5): 715–728. doi:10.1016/j.respol.2006.03.005.

Katzy, Bernhard, Ebru Turgut, Thomas Holzmann, and Klaus Sailer. 2013. “Innovation
Intermediaries: A Process View on Open Innovation Coordination.” Technology Analysis &
Strategic Management 25 (3): 295–309. doi:10.1080/09537325.2013.764982.

Leydesdorff, Loett, and Henry Etzkowitz. 1998. “The Triple Helix as a Model for Innovation
Studies.” Science and Public Policy 25 (3): 195–203. doi:10.1093/spp/25.3.195.

Lubberink, Rob, Vincent Blok, Johan van Ophem, and Onno Omta. 2017. “Lessons for Responsible
Innovation in the Business Context: A Systematic Literature Review of Responsible, Social and
Sustainable Innovation Practices.” Sustainability 9 (5): 721. doi:10.3390/su9050721.

Martinuzzi, André, Vincent Blok, Alexander Brem, Bernd Stahl, and Norma Schönherr. 2018.
“Responsible Research and Innovation in Industry—Challenges, Insights and Perspectives.”
Sustainability 10 (3): 702. doi:10.3390/su10030702.

Muller, Patrice, Julius Jenna, Daniel Herr, Laura Koch, Viktoriya Peycheva, and Sean McKiernan.
2017. “Annual Report on European SMEs 2016/2017. Focus on Self-Employment SME
Performance Review 2016/2017.” Edited by Karen Hope. European Commission.

Owen, R., P. Macnaghten, and J. Stilgoe. 2012. “Responsible Research and Innovation: From
Science in Society to Science for Society, with Society.” Science and Public Policy 39 (6): 751–
760. doi:10.1093/scipol/scs093.

Randles, Sally, Jakob Edler, Sally Gee, and Clair Gough. 2015. “Res-AGorA Case Studies: Drawing
Transversal Lessons.” In Navigating Towards Shared Responsibility in Research and Innovation



7

Approach, Process and Results of the Res-AGorA Project, edited by Ralf Lindner, Stefan
Kuhlmann, Sally Randles, Bjørn Bedsted, Guido Gorgoni, Erich Griessler, Allison Loconto,
and Niels Mejlgaard, 65–72. Karlsruhe: Fraunhofer Institute for Systems and Innovation
Research ISI.

Scholten, V. E., and V. Blok. 2015. “Foreword: Responsible Innovation in the Private Sector.”
Journal on Chain and Network Science 15 (2): 101–105. doi:10.3920/JCNS2015.x006.

van de Poel, Ibo, Lotte Asveld, Steven Flipse, Pim Klaassen, Victor Scholten, and Emad Yaghmaei.
2017. “Company Strategies for Responsible Research and Innovation (RRI): A Conceptual
Model.” Sustainability 9 (11): 2045. doi:10.3390/su9112045.

van Lente, Harro, Marko Hekkert, Ruud Smits, and Bas van Waveren. 2003. “Roles of Systemic
Intermediaries in Transition Processes.” International Journal of Innovation Management 07
(03): 247–279. doi:10.1142/S1363919603000817.


