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ABSTRACT 
European efforts to 'mainstream' the notion of Responsible Research and Innovation (RRI) is 
challenged by a lack of organisational and individual incentives, but also by absense of 
relevant measures of RRI. The European Commission has launched a study with the aim of 
developing indicators capturing the evolution and benefits of RRI across Europe. This paper 
presents the preliminary set of indicators identified by the project consortium. 

In recent years, the notion of Responsible Research and Innovation (RRI) has emerged in 
European policy making. From the perspective of the ‘Science with and for Society’ (SwafS) 
scheme of the European Commission (EC), the purpose of promoting RRI is “to build 
effective cooperation between science and society, to recruit new talent for science and to pair 
scientific excellence with social awareness and responsibility” (EC, 2016). 

Building on work by Von Schomberg (2013), the EC defines RRI as a process which allows 
“all societal actors (researchers, citizens, policy makers, business, third sector organisations 
etc.) to work together during the whole research and innovation process in order to better 
align both the process and its outcomes with the values, needs and expectations of European 
society” (EC, 2016). Conceptually RRI reflects previous strands of activities such as 
anticipatory governance (Karinen and Guston, 2010) Constructive, Real-Time and other 
forms of technology assessment (Rip et al., 1995; Guston and Sarewitz, 2002; Grin and 
Grunwald, 2000), upstream engagement (Wilsdon and Willis, 2004), and value-sensitive 
design (Friedman, 1996). In operational terms, however, the EC brings dimensions of public 
engagement, gender equality, science literacy and science education, open access, ethics and 
governance under the RRI umbrella. These six RRI ‘keys’ have informed the composition of 
the work program for SwafS and the featuring of RRI as a cross-cutting issue of Horizon 
2020, intended to be embedded across the priorities of the funding programme. 

So far, efforts to ‘mainstream’ RRI across the European research area have been modestly 
successful (Mejlgaard and Griessler, 2016). Studies indicate significant obstacles, pertaining 
not least to disincentivizing reward structures at both organisational and individual level 
(Smallman et al., 2015). While ‘pairing’ responsibility and scientific excellence is an explicit 
aim for the RRI agenda, they are in reality often perceived as contradictory demands by the 
individual scientists or viewed as unequally important concerns by the research performing - 
and research funding - organisations. While the production of high impact publications is, 
e.g., considered a core academic activity clearly carrying merit, engaging in public outreach 
or stakeholder dialogues might easily be considered peripheral activities without 
straightforward value for the individual scientists. 

Moreover, the lack of adequate measures of responsibility in research and innovation further 
hampers the mainstreaming of RRI. Inability to evaluate, compare, and benchmark 
‘performance’ in terms of RRI at the national as well as disaggregated levels, constitutes a 
barrier to any revision of reward schemes and dilutes the potential vitality of the 
organisational or national ‘horse race’ for high performance in this area. Identification of 
useful indicators and metrics for RRI might then contribute to bringing issues of 
responsibility from a peripheral position and closer to the center of activity. Finally, evidence 

This work is licensed under a Creative Commons License: Attribution-NonCommercial-NoDerivatives 4.0 International. 

376



STI Conference 2016 · València 

of ‘benefits’ or impacts of RRI are likely to further contribute to mainstreaming of RRI 
activities at the level of member states and R&I organisations, and possibly also to increased 
attention to this cross-cutting issue across the H2020 programmes. 

Against this backdrop, the EC has commissioned a study on ‘Monitoring the Evolution and 
Benefits of Responsible Research and Innovation’ (MoRRI). It contributes conceptual work 
on RRI, provides extensive exploration of existing metrics capturing RRI, and develops new 
indicators requiring primary data collection. The first, completed, phase of the indicator 
development consisted of: 
- Review of literature on the six RRI dimensions; 
- Assessments of finished and ongoing (inter)national and EC projects to make an inventory 
on existing and potential indicators for the six dimensions; 
- Assessment of data availability within separate dimensions; 
- Development of a list of promising indicators, each subsequently evaluated in terms of 
robustness, richness and RRI relevance; 
- Evaluation of the set of promising indicators with regard to EU28 coverage, potential for 
sustained data collection, and conceptual coverage; 
- Final tailoring of a set of 36 indicators covering elements of RRI. The 36 indicators are 
listed in Table 1 below. 

Table 1. Indicators capturing aspects of RRI 
Dimension Indicator Indicator Title 
Gender equality GE1 Share of RPOs with gender equality plans 

GE2 Share of female researchers by sector (secondary data) 
GE3 Share of RFOs promoting gender content in research 
GE4 Dissimilarity Index (secondary data) 
GE5 Share of RPOs with policies to promote gender in research content 
GE6 Glass Ceiling Index (secondary data) 
GE7 Gender Pay Gap (secondary data) 
GE8 Share of female heads of RPOs 
GE9 Share of gender-balanced recruitment committees at RPOs 
GE10 Number and share of female inventors and authors 

Science literacy 
and education 

SLSE1 Science curricula 
SLSE2 RRI related training 
SLSE3 Science communication (secondary data) 
SLSE4 Citizen science 

Ethics E1 Ethics at the level of Universities 
E2 National Ethics Committees (secondary data) 
E3 Research Funding Organizations Ethics Index 

Public 
engagement 

PE1 Models of public involvement in S&T decision making (secondary data) 
PE2 Policy-oriented engagement with science (secondary data) 
PE3 Citizen preferences for active participation in S&T decision making (secondary data) 
PE4 Active information search about controversial technology (secondary data) 
PE5 Public engagement performance mechanisms at the level of research institutions 
PE6 Dedicated resources for PE 
PE7 Embedment of PE activities in the funding structure of key public research funding agencies 
PE8 Public engagement elements as evaluative criteria in research proposal evaluations 
PE9 R&I democratization index 
PE10 National infrastructure for involvement of citizens and societal actors in research and innovation 

Open access OA1 Open Access Literature 
OA2 Data publications and citations per country 
OA3 Social media outreach 
OA4 Public perception of Open Access (secondary data) 
OA5 Funder Mandates (secondary data) 
OA6 RPO support structures for researchers as regards incentives and barriers for data sharing 

Governance GOV1 Composite indicator: Governance for responsible research and innovation (secondary data) 
GOV2 Existence of formal governance structures for RRI within RF and RP organisations 
GOV3 Share of research funding and performing organisations promoting RRI 
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Out of the 36 selected indicators, 13 exploit secondary data while the remaining 23 require 
primary data collection. Multiple methods will be applied for this purpose. Table 2 provides 
an overview. 

Table 2. Methods for primary data collection 
Methods for collecting 
primary data 

Indicators 

‘Science in Society’ actor survey  PE9, PE10 
Research performing organisations survey GE1, GE5, GE8, GE9, SLSE2, SLSE 4, PE5, PE6, OA6, E1, GOV2, GOV3 
Research funding organisations survey GE3, PE7, PE8, E3, GOV2, GOV3 
Register-based data GE10, OA1, OA2, OA3 
Qualitative data, interviews/ desk-research SLSE1 

The MoRRI consortium will make use of the STI 2016 Conference as a platform for 
presenting and discussing the compilation of indicators tapping into the notion of RRI, 
addressing specifically the peripheral status of RRI compared to other activities in research 
and innovation; both in the sense of inadequate measures and in the sense of the lower status 
of this domain of activity. Furthermore, the next steps and challenges of the project, 
particularly related to the identification of ‘benefits’ of RRI, will be discussed. 
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