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Abstract 
Within the EU funded project ‘PRISMA’ (Piloting Responsible research and 

innovation in Industry: a roadmap for tranSforMAtive technologies, 2016-2019) 
we aim to (1) help industries implement Responsible Research and Innovation 
(RRI) strategies in their innovation processes, as part of their CSR policy, and (2) 
to provide evidence on how an RRI approach and explicit attention for the gender 
dimension can improve the innovation process and its outcomes. 

         As part of our approach we developed a method to intuitively score per-
formance on certain RRI dimensions. The scoring method builds upon an earlier 
innovation quality monitoring tool, called the ‘success factor based live innovation 
project scoring and evaluation’ tool, and expands this tool with specific RRI ele-
ments. In this paper, we elaborate on the development of this scoring tool, and its 
potential value as a strategy to implement RRI in industrial innovation practice. 

  
Introduction 
Responsible Research & Innovation in Industry 

Among some other things, the PRISMA projects aims for integration of 
RRI in the CSR (corporate social responsibility) policies of 8 pilot companies that 
use transformative technologies in the fields of biotechnology, nanotechnology, 
digital services and transportation. We intend to do so by providing evidence on 
how the RRI approach, and specific attention for the gender dimension, can im-
prove the innovation process and its outcomes. Within the project we develop a 
‘roadmap’ that helps industries to implement RRI in their innovation processes in 
order to deal with uncertain and sometimes partly unknown risks and public and 
ethical concerns of transformative technologies. We hope that ultimately we can 
get a broad uptake of this roadmap by companies through industry associations, 
CSR and branch organizations, as well as governments and civil society organiza-
tions. 

In our quest for relevant methods to help industry we tried to find ap-
proaches that are specifically designed to help industry adopt RRI, not only in 
their CSR policies, but in actual, on-going R&D work as well. The RRI Toolkit 
can play an important role for our project, considering that the database of tools 
can possibly be deployed by our 8 pilot organizations, in dedicated industrial re-
search and development (R&D) projects in which we will aim to explicitly inte-
grate RRI.  
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Assessing RRI in industry 

Nevertheless, we aim to take this approach one step further: we also wish to 
find evidence of how RRI can help improve the innovation process and its out-
comes. We found that in literature such evidence is still largely lacking, which 
begs the question: what is the value of RRI from the perspective of industrial in-
novation? Researchers from the social sciences and humanities have proposed that 
RRI can help the outcome of innovation processes in becoming more socially ro-
bust, and possibly, hence, more financially rewarding in a socially responsible 
way. This may or may not be the case, but that still begs the question what the 
value is of RRI practices in the ‘midstream’ (Fisher et al. 2006) of industrial inno-
vation: on the R&D working floor.  

In our project approach, we aim to do find such evidence (or the lack 
thereof) through both a qualitative and a quantitative assessment. Regarding the 
quantitative assessment, we will conduct interviews and use field observations to 
find leads that indicate that our RRI projects indeed perform differently from ‘oth-
er’ projects without specific attention to RRI using dedicated RRI approaches. 
However, the topic of this particular paper considers the quantitative approach that 
we also aim to develop. The remainder of this paper considers the setup of our ap-
proach and how we perceive of its possible functionality.  

When thinking of RRI-relevant aspects of innovation on the actual, on-
going R&D work by innovators working on transformative technologies, we feel 
we do have to start from the perspective of those who actually carry out the work 
on the laboratory working floor (Schuurbiers & Fisher, 2009). That is where our 
methodological approach starts.  

 
Methodology 
Our overall methodology over the course of the PRISMA project consists of 

five methodological steps. Currently, we are working on step three of the process. 
Table 1 provides an overview of our methodological steps.  

 
Table 1: Methodological steps 
Step Description Use 
1 Literature review  
  1a   Review academic literature from innovation management Find R&D relevant innovation performance criteria 
  1b   (Academic) reports on RRI criteria Find RRI criteria to add to performance criteria 
  1c   Develop RRI performance indicators and clusters Integrate literature findings to compose general criteria list  
2 Workshop for individual companies  
  2a   Companies categorize relevant items (yes, maybe, no) Determine which RRI and innovation elements are relevant  
  2b   Combining elements into clusters of indicators Determine which integrated aspects matter to the companies 
  2c   Scoring of relevance of individual items  Determine how important companies find the clusters 
3 Tool development  
  3a   Adapting digital tool in online environment Enable companies to enter data in personalized digital tool 

  3b   Initial academic analysis of workshop results Determine which elements were always/never selected, identify 
cluster relations between companies 

4 Use tool in 8 pilot organizations  
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  4a   First measurement of (RRI) projects in companies T-0 measurement: starting situation for companies 
  4b   Mid-term review(s) T-1-n measurement: finding out how did projects develop 
  4c   Final measurement  T-n measurement: assess how did projects develop in the end 
5 Meta-analysis  

  5a   Comparison within organizations Determine if RRI projects have (dis)similar development pat-
tern vs. ‘non’-RRI projects 

  5b   Comparison between organizations Investigate patterns of RRI performance development between 
organizations 

Step 1: Literature review 

To include both obvious and less obvious RRI dimensions on the product 
and process level, we first wanted to find which indicators could theoretically and 
practically contribute to making such a process ‘responsible’, and then assess what 
the value is of scoring / assessing these aspects (from whichever perspective). To 
find such indicators, we explored both literature in the field of innovation man-
agement (see Cooper & Kleinschmidt, 1995; Van der Panne et al., 2003; Tepic et 
al., 2013; Flipse et al., 2013) and responsible innovation (see Hin et al., 2014; Ra-
ven et al., 2015; Scholten et al., 2016). 

From these papers and reports we distilled roughly 250 indicators. We 
reduced this number to a list of 92 indicators by removing redundancies and irrel-
evant indicators. We then reformulated all these indicators into statements about 
R&D processes, that people might agree or disagree with to a certain extent, in 
preparation of the later ‘scoring’ of these elements on a 7-point Likert scale. These 
remaining indicators we subsequently clustered collaboratively with the authors 
and external advisors into themes, relating to organizational R&D aspects and 
specific RRI criteria, both on the product and on the process level of innovation 
practice.  

Step 2: Workshop for individual companies 

In April 2017 we hosted a workshop for the companies participating in the 
PRISMA project. Six of the eight involved organizations were represented here 
(Email the corresponding author for the list of participants of the workshop), the 
remaining companies still need to be contribute to this particular methodological 
step in the near future.  

In the first step of this phase (2a), taking roughly 60-75 minutes, repre-
sentatives of each company were asked to distribute our 92 indicators into three 
categories: absolutely relevant to their on-going R&D work, absolutely not rele-
vant, and possibly relevant.  

 In the second step (2b), taking roughly 30-45 minutes, the indicators that 
were not considered relevant were discarded for each company while the remain-
ing indicators were clustered into categories by the company representatives. This 
clustering is different than the clustering we did by ourselves (Step 1c), but this 
guarantees that the elements cluster into categories that are relevant for the indi-
vidual companies.  
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 In the third step (2c), taking roughly 15-30 minutes, the company repre-
sentatives were asked to distribute a total of 100 points over their identified cate-
gories, to determine which categories they found to be the most important with re-
gard to their influence on the quality of ongoing R&D work. The groups were free 
to determine their own approach towards the point distribution process (e.g., each 
person in a 4-person group gets 25 points, or 20 ‘rounds’ of 5 points distribution 
per person, or any other approach).  

Step 3: Tool development & first analysis 

Considering we have not yet set up the tool for use by the companies, we can-
not yet describe how we did step 3a. As such, we describe our plan here. The scor-
ing method builds upon an earlier innovation quality monitoring tool, called the 
‘success factor based live innovation project scoring and evaluation’ (sFLIPSE) 
tool (Flipse et al., 2015), and expands this tool with specific RRI elements. The 
tool basically asks for indicators to be entered, clustered into key performance in-
dicators, and a score that determines the mathematical relative value of each of the 
clusters in relation to each other (step 2c).  

With regard to our analysis (step 3b), we aim to determine initial simi-
larities and differences between the participating companies. We therefore took 
our own clustering (step 1c) as a starting point, and identified to what extent the 
participating companies recognized the same individual indicators within these 
clusters. We also looked which indicators were always and never chosen, and 
which indicators were found to be unclear, or wrongly formulated. We also com-
pared the clusters that the companies identified, to see if they recognize the same 
clusters of indicators. 

Step 4: Use of tool in 8 pilot organizations 

Our tool functionality requires RRI project participants (and possibly partici-
pants of other projects, within specific RRI efforts) to periodically fill in a ques-
tionnaire, consisting of the list of identified indicators (statements). We envision at 
least three monitoring points: at the beginning, midway, and end of a project’s 
runtime.  

Step 5: Meta-analysis 

Analyses are mainly geared towards finding out if projects, in which specific 
RRI efforts were deployed, differ in performance or performance development 
from projects without such specific efforts. We will add here also the results of a 
subsequent qualitative analysis of our study, to identify reasons why RRI perfor-
mance progressed the way it did. Herewith, we hope to conclude whether RRI ef-
forts can support the quality of ongoing R&D work, and see whether from the per-
spective of the quality R&D process, it makes sense to explicitly adopt certain 
RRI methodologies. 
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Results 
This results section consists of three elements: 

Result of literature study (Step 1): which elements and which clus-
ters did we identify? 

In our literature study we identified 92 different possible organizational and 
RRI indicators. RRI performance indicators and clusters provides an overview 
from literature in the field of innovation management and responsible innovation 
and do not constitute an evaluation of these items (MoRRI project (Metrics and 
Indicators of RRI) (Ravn et al, 2015) and a report on RRI indicators from Europe-
an Commission (2015).  

Initial workshop results (Step 2): which elements are considered 
relevant by industry? 

In our workshop we first asked industry representatives to identify, from the 
stack of 92 indicators, which indicators they considered ‘relevant’, ‘irrelevant’ or 
‘maybe relevant’ for their organizations.  

Out of 92 indicators, 89 functioned as a ‘relevant’ for companies in one or 
more situation. Of these, 11 indicators emerged as ‘relevant’ for all companies, 
while 7 indicators function as ‘relevant’ for 5 companies and marked as ‘maybe’ 
for the last company.   

In order to help derive our organizational and RRI indicators for compa-
nies, companies have identified relevant indicators within their projects from 49 
organizational and 43 RRI indicators. Companies show extensive variation in their 
selection of relevant indicators under organizational indicators and RRI counter-
parts. An overview is presented in Table 4.  

        
Table 4: Categorized indicators by company for 6 of our involved companies 
  Relevant Irrelevant Maybe Relevant % 
Company 1 Organizational 23 15 8 47% 

RRI 24 15 4 56% 
Company 2 Organizational 36 7 4 73% 

RRI 30 13 0 70% 
Company 3 Organizational 33 11 3 67% 

RRI 21 14 8 49% 
Company 4 Organizational 36 11 0 73% 

RRI 29 14 0 67% 
Company 5 Organizational 17 22 7 35% 

RRI 27 12 4 63% 
Company 6 Organizational 24 9 14 49% 

RRI 29 1 12 67% 
Total Organizational   57% 
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RRI 62% 
All 60% 

 
We asked the companies to cluster the ‘relevant’ items into clusters of items. 

The comparison of clusters of indicators identified by six pilots demonstrates that 
there are clearly common clusters among companies: 

●  Market and marketing related clusters 

●  Social and environmental related clusters 

●  Stakeholder related clusters  

●  Technology related clusters  

We also asked the companies to score the relative importance of the identified 
clusters compared to one another, by distributing 100 points over their identified 
clusters (Email the corresponding author for a copy of results). Although the 
common clusters’ importance may differ from one company to another, it was ev-
idenced that these clusters were likely seen as important for other companies 
working with new technologies, albeit at varying rates.   

Step 3: To what extent do the indicators that we identified our-
selves, match the companies’ indicators? 

We checked how the indicators that companies selected, relate to our own clus-
tering of indicators. Table 6 shows an overview.  

Table 6: comparison of our framework (Table 3) to the indicators identified by our 6 companies. 
Organizational # process 

items/# product 
items 

Co 1 Co 2 Co 3 Co 4 Co 5 Co 6 

Internal               
Technology 5/4  3/3  4/3  4/3  4/2  2/1  4/3 
Sales / marketing 2/3  2/3  2/2  2/3  2/3  1/2  0/3 
Planning / management 4/1  2/1  3/1  2/1  4/1  0/1  1/0 
Resources 4/1  1/1  4/1  2/1  3/1  1/0  0/1 
Collaboration / communication 2/0  0/0  0/0  0/0  0/0  0/0  0/0 
External               
Market 0/8  0/3  0/6  0/7  0/6  0/2  0/4 
Customer / end-user 5/10  1/3  1/9  0/9  4/6  0/7  0/8 
RRI               
Diversity & Inclusion               
Gender equality 2/1  1/1  0/0  1/0  2/1  1/0  2/1 
Engagement 8/2  5/1  6/1  3/1  4/2  6/1  3/1 
Anticipation and reflection               
Legislative landscape 2/1  1/0  2/0  0/1  1/1  2/0  0/1 
Assessment 3/3  1/2  1/2  2/2  3/3  3/1  3/2 
Public and ethical issues 1/1  0/0  0/1  0/1  0/0  1/0  1/1 
Responsiveness and adaptive 3/0  2/0  3/0  3/0  3/0  3/0  3/0 
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change 
Openness and transparency               
Intellectual property and confidenti-

ality 
2/1  0/1  2/1  1/0  2/0  2/0  1/0 

Open access 3/2  1/0  2/2  1/1  2/1  1/1  2/2 
Environmental Sustainability 1/3  1/3  1/3  0/2  1/3  1/1  1/3 
Social Sustainability 1/3  1/3  1/2  1/1  0/1  1/2  1/1 

 
Discussion and conclusion 
Within the PRISMA project, one of our targets is to provide evidence on how 

an RRI approach, and specific attention for the gender dimension, can improve the 
innovation process and its outcomes. Our approach towards this evidence is based 
on the workshop and tool we presented above. We hope that our scoring and anal-
ysis demonstrate an increase in performance of projects; i.e., both industrial pro-
jects with and without specific attention by using RRI methods. Yet maybe the 
RRI projects show a different performance development pattern, that can be ex-
plained by circumstances that may or may not be related to RRI specifically. 
Therefore, it is still very important to also collect data in a qualitative manner, in 
addition to our intended scoring of projects at the beginning, middle and end of 
their runtime.  

   In any case, the assessment method makes us ask the following 
question: are we ‘measuring’ the initiative of the company itself, or of ourselves 
(or others)? We acknowledge that, similar to ethnographic methods, we cannot 
measure without influencing the practice we’re studying. Even with this assess-
ment method, the question remains whether and to what extent companies can or-
ganize RRI by themselves, and demonstrate that it works in practice. Therefore, 
within our project we can explore the value of our approach and its potential value 
as a strategy to implement RRI in industrial innovation practice, but it will be dif-
ficult to continue doing such assessments when our project ends. Future studies 
could also consider what the value of RRI is without explicitly making it part of 
projects in industry, what options there are for independent RRI assessments and 
certifications, and maybe what options there are for integrated reporting on both 
RRI and annual statements / reports.  
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