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1. 
Introduction
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Responsible Research and Innovation (RRI), aims at developing safe and eth-
ically acceptable products and processes, responding to the needs and ex-
pectations of people and society. It is a benchmark that must characterize 

Europe’s future growth. 
Practices addressing social responsibility, risks, safety and quality management of 
industrial research and innovation (R&I), though still not yet extensively adopted, are 
already in use. RRI, however, pushes R&I beyond the sum of current practices, by in-
tegrating ethical and social issues, as well as the inclusion of the stakeholders along 
the R&I value chain, from the early stages, to prototyping and market entry. 
RRI and its adoption have been investigated in a series of cooperative projects, both 
in European and national frameworks. However, the adoption of the RRI approach, 
especially in the industrial practice, is still limited and self-styled. A commonly agreed 
model/procedure is not yet in practice.
The guidelines presented in this document have been developed by the EU Hori-
zon 2020 project PRISMA, whose overarching goal was the development of an RRI 
roadmap to support industrial companies in integrating RRI into their R&I strategies 
and activities, to make the outcomes better address the demand for responsible and 
sustainable growth.
Pivotal to this end was the implementation of RRI principles in eight industrial proj-
ects (pilots) developing transformative technologies in different sectors. This high-
lighted the realities, challenges and constraints in which industrial companies oper-
ate and lead to the development of (eight) specific ‘pilot RRI roadmaps’, setting the 
framework and actions of an exemplar RRI/CSR ‘roadmap’.
Technology Road-Mapping (TRM) is a quite widely used method for strategy planning 
in the industrial context. It is based on the visualization of the organization strategic 
aims and is useful to structure research, development and business activities. The 
concept of Innovation Policy Road-Mapping Methodology (IPRM) has been recently 
introduced to articulate societal needs and connect them to technological and in-
dustrial development policies and innovation strategies (Ahlqvist, T. et al, 2012). The 
PRISMA exemplar RRI roadmap adapts the IPRM architecture to the definition of 
long-term visions and action plans for RRI uptake within the R&I process. By setting 
the methodological and technical conditions for addressing RRI principles in cases 
of rapid (even disruptive) scientific and technological development, it ensures the in-
crease of societal trust, relevance and acceptance.
In order to facilitate a useful migration into the standardisation system, the roadmap 
is designed to be consistent with existing management system standards and gov-
ernance standards, such as the ISO 26000, ISO 31000, ISO 9001 and ISO 56000. 
Particular attention has been given to social responsibility (i.e. ISO 26000).

This document provides guidelines to develop  

long-term strategies (roadmaps) to innovate responsibly, 

integrating technical, ethical, social, environmental and 

economic issues into research and innovation  

practices, by improving the ethical and social impacts of 

their outcomes. 

The recipients are the organisations and agents involved 

in planning and performing research and innovation 

and technological development. The focus is on 

transformative and enabling technologies.
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2. 
The principles 

for implementing RRI
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The PRISMA RRI roadmap has been 
designed for application in the context 
of transformative technologies that can 
pose challenging dilemmas to society, 
when developed and/or applied. 

The ISO high-level structure (ISO- HLS), 
i.e. identical core text, common terms 
and core definitions for all ISO man-
agement system standards, has been 
used.

For the purpose of these guidelines, we 
define RRI as a transparent, interactive 
process by which societal actors and 
innovators become mutually respon-
sive to each other with a view to the 
(ethical) acceptability, sustainability 
and societal desirability of the inno-
vation process and its marketable 
products (in order to allow a proper 
embedding of scientific and techno-
logical advances in our society) (Von 
Schomberg, R. 2012). RRI focuses on 
the social value in product development 
and takes into account the EU normative 
framework, with explicit reference to the 
Charter of Fundamental Rights of the Eu-
ropean Union.
The implementation of RRI as defined 
above, rests on four “management” 
principles, related to three specific oper-
ative phases entangled together, i.e. Re-
flection & Anticipation, Inclusiveness 
and Responsiveness. They are associ-
ated, to specific actions lines along the 
R&I value chain and product life-cycle 
(Stilgoe, J., Owen, R., & Macnaghten, P. 
2013).
The PRISMA RRI roadmap aims to help 
organizations, especially companies, to 
put in practice the principles and action 
lines for implementing RRI.
The PRISMA RRI roadmap adapts the 
architecture of the generic Innovation 
Policy Road-Mapping Methodology (IP-
RM), and integrates approaches from ex-
isting standards on social responsibility, 
risk management, quality and innovation 
management1 (table 1).

1 Besides the normative references indicated in 
table 1, others considered for this guideline in-
clude ISO 45001, Series CEN/TS 16555, Series 
CWA 17145, IWA 26, UNI/PdR 27, UNI/PdR 18 and 
ISO/FDIS 56002

PRINCIPLES 
AND ACTION LINES FOR RRI 

IMPLEMENTATION

REFLECTION & 
ANTICIPATION
Integrate analysis of the 
ethical, legal and social 
impacts (ELSI) of R&I since 
the early stages of product 
development, to prevent 
undesirable events, to 
shape desirable futures 
and organize activities and 
resources towards them.

INCLUSIVENESS
Perform stakeholder 
engagement to inform 
all phases of product 
development. Reflexivity, 
anticipation and 
responsiveness can be 
improved by a broad 
participation of different 
stakeholders.

RESPONSIVENESS
Integrate monitoring, 
learning and adaptive 
mechanisms to address 
stakeholder, public and 
social values and normative 
principles in product 
development, and to react 
to changing circumstances 
and knowledge

TABLE 1 - ISO STANDARDS FOR SOCIAL RESPONSIBILITY, RISK
MANAGEMENT, QUALITY AND INNOVATION MANAGEMENT,  

USED AS REFERENCES FOR THESE GUIDELINES

ISO 26000  
(SOCIAL RESPONSIBILITY)

guidance on background, 
principles and practices, 
core subjects and issues 

of social responsibility 
to integrate, promote and 

communicate socially 
responsible behaviors.

ISO 31000 
(RISK MANAGEMENT)
guidelines on 
managing risk faced 
by organizations 
customized to their 
context.

ISO 9001 
(QUALITY MANAGEMENT)
specifies requirements 
for a quality management 
system when an 
organization needs to 
provide products and 
services that meet 
customer and regulatory 
requirements, and enhance 
customer satisfaction.

ISO 56000 
(INNOVATION 

MANAGEMENT)
describes the 

fundamental concepts, 
principles, and 

vocabulary of innovation 
management. 
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3. 
Methodological

approach
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The design of the roadmap for imple-
menting RRI in the industrial practice, 
coherent with the Principles and Action 
lines mentioned in Clause 2, reflects a 
stepwise approach that is synthetically 
represented in Figure 1. 
The RRI roadmap designed through this 
process will set the pillars for a long-term 
strategy for R&I, indicating vision and 
specific actions to address the different 
issues and phases of responsible prod-
uct development. 

The key elements guiding the process 
are: 
• The Research and Innovation con R&I 

product(s) on which to focus the RRI 
roadmap

• The vision for RRI implementation in 
the product development

• The time-scale for the implementation 
of the RRI roadmap

• The drivers and challenges, risks and 
barriers to achieve this vision, based 
on the assessment of the present sta-
tus

• The RRI actions to pursue, as possible 
path(s) between present and future on 
the way to this vision

• The resources and process owners 
needed, the feasibility and consisten-
cy with the overall organization strate-
gy and the innovation eco-system

It is envisaged that a third-party organiza-
tion, having specific expertise on RRI re-
lated issues (e.g. ethical, social, legal im-
pacts analysis, technology assessment, 
foresight), could be engaged to advise 
and oversee the implementation of this 
guideline. The process is described in de-
tail in clause 4. 

FIGURE 1 - OVERALL APPROACH AND STEPS LEADING
TO THE DEFINITION OF THE RRI ROADMAP

COMMITTMENT  
AND LEADERSHIP

CONTEXT
ANALYSIS

MATERIALITY

ROADMAP
DESIGN

EXPERIMENT  
AND ENGAGE

VALIDATE

HOW TO
INNOVATE

RESPONSIBLY
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4. 
Developing

the RRI roadmap
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lar nanotechnologies, biotechnologies, 
the Internet of Things and autonomous 
vehicles (see the report "PRISMA pilots 
RRI roadmaps"). This exercise helped to 
refine and deepen the different issues, 
steps and actions. The outcomes have 
been translated into the guidelines de-
scribed as follows.

The different steps leading to the de-
sign of the PRISMA RRI roadmap 
shown in Figure 1, are also summarized 
in the box 1. 
The approach has been tested in prac-
tice in eight pilot companies referring 
to industrial research projects related to 
transformative technologies: in particu-

TOP MANAGEMENT 
COMMITTMENT AND 
LEADERSHIP 
Ensure endorsement of 
the organization toward 
RRI values and approach

EXPERIMENT & ENGAGE
Perform exploratory/pilot 
RRI actions, engaging 
with stakeholders to 
inform the RRI roadmap 
design

CONTEXT ANALYSIS
Analyze the organization, 
the R&I product(s) and 
technologies to focus on; 
Identify ethical, social and legal 
impacts of the product and 
stakeholders of the product 
innovation eco-system

VALIDATE
Evaluate impact of the 
roadmap on both the 
product development 
and the organization (Key 
Performance Indicators)

MATERIALITY
Identify and prioritize: 
drivers and challenges for 
RRI; risks and barriers to 
overcome; stakeholders 
to work with; significant 
RRI actions to pursue

ROADMAP
DESIGN
Consolidate and visualize 
the long-term RRI strategy, 
covering all the R&I value 
chain (time to market) and 
product life-cycle

METHODOLOGICAL STEPS FOR THE ROADMAP DESIGN

4.1 4.2 4.3 

4.4 4.5 4.6
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sis to the expected time to market of 
the product. 

• The stakeholders interested/involved 
in the development of the RRI product 
throughout the innovation eco-sys-
tem, including an initial understand-
ing of their needs and perspectives 

• Internal and external issues contrib-
ute to shape the analysis. Examples 
are given in Table 2.

The SWOT (strength, weaknesses, op-
portunities, and threats) and PESTLE 
(political, economic, socio-cultural and 
technological, legal and environmental 
factors) analysis can be used to evaluate 
internal and external issues. 
Based on the identification and analysis 
of internal and external issues, the orga-
nization shall map relevant stakeholders 
and understand their needs and expecta-
tions, highlighting those who are relevant 
for RRI implementation and linked to the 
organization innovation ecosystem.

4.2 

CONTEXT ANALYSIS

RRI is linked to a broad spectrum of fac-
tors, strategies and practices, such as 
the sector, technology, and type of com-
pany. 
The RRI roadmap must be geared to the 
realities and the constraints in which the 
organization operates. 

The following elements are identified, at 
least in draft form:
• The ethical, legal and societal im-

pacts, as well as the technical, stra-
tegic, organizational, economic im-
pacts concerning the RRI product.

 This analysis is expected to influence 
the selection of all roadmap elements 
and the setting of vision. It will feed 
into clause 4.3 (materiality)

• The specific technologies and prod-
ucts, and related R&I projects, on 
which to focus the RRI roadmap de-
sign (“RRI product”)

• The development stages of the RRI 
product, from the start of the analy-

Top level management will demonstrate 
leadership and commitment to RRI by:
• Ensuring that an RRI roadmap, re-

lated actions, objectives and vision 
are shared at the top level and are 
in line with values, identity and stake-
holders the organization is referring to 

• Providing for RRI principles to be 
integrated and kept alive in the or-
ganization’s management systems 
and governance

• Making available the resources 
needed for both the roadmap design 
and its future implementation

Without top management commitment 
all the actions envisaged to design an 
RRI roadmap and its adoption will be 
weakened and made less effective. 
This process will lead to an initial formu-
lation of the vision for the RRI roadmap 
and a selection of possible Research and 
Innovation projects or products to focus 
on in the design of the RRI roadmap 
(“RRI product”).

4.1 

TOP MANAGEMENT 
COMMITTMENT AND LEADERSHIP 

A pre-requisite for RRI implementation is 
top level management commitment. 
This commitment is necessary but 
not sufficient to achieve RRI intended 
outcomes, as the top-down approach 
should be integrated with a bottom-up 
approach, involving other roles and func-
tions of the company. 

The main driver for this commitment is 
the awareness that the adoption of RRI 
can have many beneficial effects on 
companies. 
By providing, for example, products and 
processes aligned with people’s expec-
tations and needs, it could improve a 
company’s reputation, raise market pen-
etration, or increase its attractiveness for 
investors. 

The economic and organizational burden 
possibly associated with RRI implemen-
tation is to be considered not solely as a 
cost, but as an investment with deferred 
return. 
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and legal impacts of the RRI prod-
uct, and describing them in terms of 
drivers (creation of value, positive im-
pacts) and challenges (of the organi-
zation in achieving the impacts)

• Identifying the risks and barriers 
(uncertainties) to address in order 
to achieve the impacts. Scientific, 
technical, strategical, organizational, 
economic, ethical and social aspects 
should be considered in determining 
risks and barriers 

• Selecting stakeholders to engage 
with, within the innovation eco-sys-
tem of the RRI product

• Selecting significant RRI actions 
that can contribute to achieve impacts 
and as well address risks and barriers

The roadmap vision set in 4.1 is refined, 
in order to address the identified drivers 
and challenges.
Note that in this step, the materiality 
analysis is performed as a self-assess-
ment exercise. It needs to be linked to 
the product Technology Readiness Level 
(TRL) and time to market. This materiality 
analysis is then complemented and com-
pleted in the next two steps described in 
Clause 4.4 (Experiment & Engage) and in 
Clause 4.5 (Validation). 
A first draft of the roadmap is prepared 
based on these elements.

4.3 

MATERIALITY

A key aspect of RRI is anticipation. Iden-
tifying material aspects2 of the RRI prod-
uct and organization early in the R&I 
value chain is essential to anticipating 
impacts, and thus having the time to 
change and adapt the process. This is 
where RRI creates value.
The materiality analysis aims to: 
a)  understand what content is relevant 

in terms of RRI with respect to the 
context in which the organization 
finds itself and operates

b)  assess how much the relevant con-
tent is significant (up to what point 
and for whom)

This means to determine which issues 
are more important in terms of their 
overall impact on product development 
and the organization (e.g. the extent of 
the impact on stakeholders, society or 
sustainable development, consequenc-
es arising from a non-management of 
that very issue, perceptions and expec-
tations of stakeholders).
The goals of this phase are thus the fol-
lowing:
• Identifying relevant ethical, social 

2 The term materiality is commonly used in the 
field of corporate social responsibility, for the 
identification and understanding of priorities with 
respect to the context of social responsibility in 
which an organization operates (UNI/PdR 18)

TABLE 2 - CHARACTERIZATION OF INTERNAL AND EXTERNAL ISSUES

INTERNAL ISSUES EXTERNAL ISSUES

Ø	Mission
 the organization’s purpose for existing

Ø	Market segments and structure, 
in terms of opportunities and 
barriers for exploitation and 
deployment of the RRI product 
within the innovation eco-system  
and in the market

Ø	Normative and regulatory 
regimes concerned with the RRI 
product

Ø	Public and stakeholder 
awareness on the technology  
and product developed

Ø	Type of information that could 
or couldn’t be disclosed to 
stakeholders (Intellectual Property 
Rights (IPR) and trade secrets)

Ø	Stakeholders (and procedures) 
usually considered part the 
innovation ecosystem of the 
organization

Ø	Vision
 aspiration of what an organization would like to become

Ø	Values
 principles and/or thinking patterns shaping the organization’s culture 

and to determining organization’s priorities

Ø	Culture
 beliefs, history, ethics, observed behavior and attitudes that are 

interrelated with the identity of the organization

Ø	the management models used in research and innovation; the formal 
and informal policies and procedures implemented by the organization 
for social responsibility, and quality and risk management; the impact 
of research and innovation on the core business of the organization

Ø		The characteristics of the RRI products: 
•	type of technology and innovation, 
•	expected applications, 
•	technology readiness level (TRL) and time to market, 
•	expected R&I steps to develop the final RRI product
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that could be pursued (e.g. inform, con-
sult, involve and collaborate). Initiatives 
aiming only at informing on product de-
velopment, observation and study of 
people’s behaviour, or testing of a prod-
uct, should be avoided. The outcomes of 
this phase will make possible to refine 
the materiality analysis, in terms of sig-
nificant ethical, social and legal impacts 
to address, and stakeholders of the inno-
vation eco-system, and to prepare a con-
solidated version of the roadmap.

TABLE 3 - EXAMPLES OF REFLECTION & ANTICIPATION ACTIONS FOR INTEGRATING 
ANALYSIS OF ETHICAL, LEGAL AND SOCIAL IMPACTS (ELSI) THROUGHOUT ALL 

STAGES OF PRODUCT DEVELOPMENT

ACTIONS BENEFITS

Ø	Include RRI principles in company’s mission and vision, including 
reflection on Creating Shared Value

Ø	Improve product quality, 
desirability and acceptability 

Ø	Improve product sustainability, 
safety and reliability

Ø	Address uncertainties, prevent 
and mitigate risks

Ø	Motivate workers

Ø	Conduct ethical analysis, through foresight, scenario analysis, social 
phenomena and trends evaluation, etc.

Ø	Design for values, stakeholder and value inventory/scenarios (values 
hierarchy, conflicting values, etc.)

Ø	Hold internal meetings meetings with R&D personnel to reflect on 
ethical issues

Ø	Solicit ELSI advice from (independent and external) experts as needed

Ø	Develop and introduce ethical frameworks, codes of conduct 

Ø	Implement Life Cycle Assessment (LCA) and Social-LCA 

Ø	Re-evaluate expected impacts prior to the market launch

4.4

EXPERIMENT & ENGAGE

Based on the previous steps, a pilot ex-
periment takes place considering one 
or few RRI actions indicated in Tables 3, 
4, 5, and linked to the principles set in 
clause 2. The aim is to ascertain the ap-
propriateness and the feasibility of the 
RRI roadmap, in particular through the 
exploitation of stakeholder engagement 
actions. At least one inclusiveness action 
should be performed.
There are plenty of methods available to 
engage stakeholders, and different goals 
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TABLE 4 - EXAMPLES OF INCLUSIVENESS ACTIONS FOR STAKEHOLDER ENGAGEMENT 
THAT INFORMS ALL PHASES OF PRODUCT DEVELOPMENT

ACTIONS BENEFITS

Ø	Set and implement a communication and dialogue strategy on ELSI Ø Strengthen relations and trust 
with all stakeholders, networks 
building

Ø Reconcile opposing views and 
bridge opposing values

Ø Creation of new values

Ø Anticipate potential regulatory 
change

Ø Increase product quality, 
desirability and acceptability

Ø	Work with business and social stakeholders sharing values and create 
positive ethical networks

Ø	Co-design product through dialogue with policy actors and authorities 
and normative bodies (EU, regional and local)

Ø	Organize public dialogues, build/use public platforms for expressing 
needs and concerns

Ø	Connect to or organize Living labs and social experimentation, using 
participatory methods

Ø	Build user-based communities of practice

Ø	Promote initiatives for social inclusion, provide consumers an official 
role in the innovation process

Ø	Promote capacity building with vulnerable stakeholders in the value 
chain

TABLE 5 - EXAMPLES OF RESPONSIVENESS ACTIONS TO INTEGRATE MONITORING, 
LEARNING AND ADAPTIVE MECHANISMS THAT ADDRESS PUBLIC AND SOCIAL 

VALUES AND NORMATIVE PRINCIPLES IN PRODUCT DEVELOPMENT

ACTIONS BENEFITS

Ø	Integrate user-centered design, user innovation, flexible and adaptive 
design, co-creation 

Ø	Create value, increase the social 
value/impact of R&D

Ø	Build corporate image and 
reputation

Ø	Compliance with qualified norms 
and standards

Ø	Facilitate the access to financial 
support

Ø	Screen suppliers for positive practices

Ø	Put in place procedures for investigating reports of concerns or 
misconduct 

Ø	Ensure non-discriminatory recruitment processes

Ø	Employ adaptive risk management

Ø	Embed ethicists in the R&I process

Ø	Establish of an ethical, social and legal monitoring board

Ø	Include ELSI criteria in internal procedures for R&D project quality 
monitoring 

Ø	Ensure ethical management of research data and FAIR data 
management1

Ø	Perform regular ethical review and get ethical certification (by 
independent bodies)

Ø	Obtain social accountability and quality certification at company and 
supply chain level

Ø	Post-marketing monitoring of ELSI impacts

Ø	Include ELSI of R&D and Innovation products in the CSR/sustainability 
reporting

Ø	Support and invest in sustainable supply chains

Ø	Select funding mechanisms based on ethics/responsibility requirements

1 FAIR data principles: Findable, Accessible, Interoperable, re-usable- See https://www.go-fair.org/fair-principles/
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and meta-analysis of data (table 7). These 
KPIs should be considered as indicative, 
and a starting point to develop more spe-
cific KPIs tailored to the specific needs 
of a company. 
The organization should as well deter-
mine resources and processes needed 
to operationalize the actions indicated 
in the roadmap, namely: People, Time, 

in the roadmap, focusing on the add-
ed values both tangible and intangi-
ble, based on the selected criteria

• Explore whether and to what ex-
tent the roadmap could be embed-
ded in the usual practices of the 
organization (innovation, risk, quality, 
social responsibility practices)

Examples of criteria for the self-assess-
ment of the impacts (benefits, barriers, 
costs) of the RRI actions are proposed 
in the table 6. Criteria are grouped in 
lines of evidence (LoE). In this simplified 
scheme a three-score scale (“positive, 
neutral/irrelevant, negative” for the LoE 1 
to 5; “low, medium, high” for the costs 
of the RRI action) is used.
 The identification and measurement of 
indicators to monitor the level implemen-
tation of RRI principles and actions at 
company level could facilitate long-term 
adoption of RRI. In particular, it could 
help to align RRI activities with key busi-
ness drivers and processes, stimulate 
continuous improvement of RRI “perfor-
mances”, and allow consideration of RRI 
aspects in usual sustainability reporting 
at company level. 
In the PRISMA project, a set of 10 RRI 
Key Performance Indicators (KPIs) have 
been developed based on literature re-
view, interactive sessions with individual 
companies (pilots), on-field observation 

4.5

VALIDATION

The success of RRI up-take is strongly 
context-dependent and is affected by 
several factors, underlined in Clause 4.2 
(e.g. company size, complexity of the 
organization, features of the technology, 
the level of innovation and the associat-
ed risks). RRI actions could have both 
tangible and intangible effects, spanning 
from long-term strategic impacts at the 
company level (e.g. company reputation) 
to short-term factors in product develop-
ment (e.g. alignment with user needs 
and stakeholder values).
In this phase the organization evaluates 
and validates the added value of the 
roadmap in terms of its impact on both 
the product development and the com-
pany, based on selected criteria. This pro-
cess is needed to evaluate the feasibility 
of the roadmap, and, if necessary, to re-
fine it. It could also help to provide doc-
umented information to the organization 
during the implementation of the road-
map actions as evidence of the results. 

Thus, in this phase the following aspects 
are addressed:
• Identify what needs to be measured 

and monitored and how to do it, se-
lecting criteria and methods to evalu-
ate the impact of the roadmap on the 
RRI product and the organization. 

• Measure (at least qualitatively) the 
impacts of the RRI actions defined 

Knowledge, Finance, Infrastructures, i.e. 
tangible and intangible assets and tech-
nological infrastructures.
The validation step might lead to chang-
es in the planned RRI actions, to ensure 
these are aligned with the overall strate-
gy of the organization and the resources 
available. This will lead to the final version 
of the RRI roadmap (4.6).
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TABLE 7 - EXAMPLES OF QUANTITATIVE KEY PERFORMANCE INDICATORS (KPIs) 
TO MONITOR IMPLEMENTATION OF RRI PRINCIPLES AT COMPANY LEVEL

ITEM RRI KPIS EXAMPLES OF QUANTITATIVE PARAMETERS TO MEASURE KPIS
1. Awareness of moral values Ø	Nr. of training sessions/meetings per year to learn and reflect on moral 

values connected to innovation strategy and core business 

2. Awareness of ethical issues  
of innovations

Ø	Nr. of training sessions/meetings per year aiming to reflect on 
integration of social and ethical values into specific R&I/R&D projects 

3. Does the company 
embed moral values in its 
innovations? 

Ø	RRI principles formally integrated into the company’s mission and 
vision (e.g. ethical code of conduct)

Ø	Nr. of R&I/R&D projects per year where moral values are actively and 
included into innovation strategies and technological design

4. Does the company (actively) 
anticipate social effects  
of its innovations? 

Ø	Nr. of R&I/R&D projects per year where internal/external stakeholders 
were involved from the early stages in product development 

Ø	Nr. of consultancy initiatives with other innovators and external 
advisors to discuss and identify social impacts of R&I/R&D projects

5. Stakeholder engagement Ø	Nr. of stakeholder engagement initiatives organized per year by the 
company 

Ø	Nr. of R&I/R&D projects per year where active stakeholder 
engagement is foreseen into R&I/R&D plans

Ø	Nr. of R&I/R&D projects per year where engagement with end-users 
has been performed

6. Gender Diversity Ø	Percentage of men and women involved in R&I/R&D function/teams in 
the company

7. Transparency and 
accountability about  
RRI-relevant choices

Ø	Formal communication strategy established at company level to 
ensure most relevant RRI choices are explained in key company 
documents and/or the website

Ø	Nr. of patents per year aiming to integrate non-financial values 

Ø	Nr. of open access publications

Ø	Nr. of events or webpages or channels in social media (or similar) 
disseminating project results to the general public

8. Learning mechanisms 
to address public and 
social values in product 
development

Ø	Nr. of user-centered approaches per year formally integrated into the 
company innovation model (e.g. user-centered design, co-creation)

Ø	Nr. of user experience tools per year carried-out to respond (new) 
societal demands and developments 

9. Capacity to align to societal 
goals 

Ø	Nr. of R&I/R&D projects per year addressing socially/ethically-oriented 
products/services 

10. Active monitoring of RRI 
impacts 

Ø	Percentage of R&I/R&D projects per year that apply impact analysis 
strategies (e.g. risk management, ethical/social impact analysis, etc.)

Ø	Formal external auditing procedures (at least yearly basis) in place to 
monitor non-financial values of the company 

 TABLE 6 - EXAMPLES OF CRITERIA FOR A QUALITATIVE SELF-ASSESSMENT  
OF THE IMPACTS OF THE UPTAKE OF RRI ACTIONS

LINES OF EVIDENCE CRITERIA (C) IMPACT OF RRI 
ACTION (S)

Scientific & 
Technological 

Ø	Inspire technological innovation
Ø	Feasibility of the technology solution
Ø	Product quality (performance/efficiency)
Ø	Product reliability
Ø	Extend the product life cycle

Ø	Positive
Ø	Irrelevant
Ø	Negative

Ethical & Societal

Ø	Product acceptability
Ø	Product safety
Ø	Product environmental sustainability
Ø	Effect on quality of life and health of customers
Ø	Product related services and guidance (e.g. ethical protocols)
Ø	Address users’ needs and rights’ (e.g. privacy, data ownership, etc.)

Ø	Positive
Ø	Irrelevant
Ø	Negative

Strategic

Ø	Competitive advantage
Ø	Corporate image
Ø	Transparency on product qualities
Ø	Customer satisfaction, meeting new consumers’ needs or requests 
Ø	Build legitimacy and gain consumer loyalty on the product
Ø	Improve relationships with partners, suppliers and sub-suppliers
Ø	Fulfil ethical and social requirements (e.g. for access to funding)

Ø	Positive
Ø	Irrelevant
Ø	Negative

Organizational 

Ø	Allocation and deployment of resources (e.g. human resources)
Ø	Team cooperation and motivation for product development
Ø	Address regulatory barriers
Ø	Risk management
Ø	Gender and diversity contribution to product development
Ø	Avoid irresponsible behaviour

Ø	Positive
Ø	Irrelevant
Ø	Negative

Economic 

Ø	Product cost
Ø	Time to market
Ø	Profit, market penetration
Ø	(Favored) access to financial support
Ø	Use of human Resources

Ø	Positive
Ø	Irrelevant
Ø	Negative

RRI action costs Ø	Direct costs to perform the RRI action
Ø	Low
Ø	Medium
Ø	High
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• Definition of the drivers and the 
challenges, based on consideration 
of the significant ethical, social and 
legal impacts, and strategic, organiza-
tional and economic issues at stake, 
for both the organization and the spe-
cific RRI product

• Identification of the risks and barri-
ers addressed by the RRI actions 

• Identification of an action plan to im-
plement RRI all along the steps for 
product; development, core part of 
the roadmap

• Identification of the innovative tech-
nologies that enable to address the 
objectives of the research and innova-
tion (RRI product) 

In the X-axis of the roadmap the expect-
ed duration of the research and product 
development is indicated, until the entry 
into the market (time to market). It might 
include also the use and end of life of the 
product, if a life cycle perspective is con-
sidered in the definition of the roadmap. 
Risks and barriers are linked (arrows) 
to the RRI actions that need to be per-
formed to address them.
Besides the graphical representation in 
Figure 2, a document describing the RRI 
roadmap in more detail should be pro-
vided (see table 8). 

4.6

ROADMAP DESIGN

The roadmap design aims to set the 
long-term strategy for RRI implementa-
tion. It covers the R&I value chain and 
product life-cycle, integrating technical, 
ethical, social, strategic and economic 
aspects, by putting in practice the RRI 
implementation principles indicated in 
Clause 2. 
The PRISMA RRI roadmap is reflects the 
way to cope with the RRI principles in 
the context of rapid (and possibly disrup-
tive) scientific and technological develop-
ments, associated with transformative 
technologies. 
Its design adapts the architecture of the 
generic IPRM to decision-making on RRI 
strategies, as shown in Figure 2.
The construction of the proposed RRI 
roadmap is a flexible and adaptable pro-
cess. The design of the RRI roadmap 
starts with the commitment of top lev-
el management and the definition of the 
desired outcomes of RRI implementa-
tion (vision), as described in 4.1. 
All the other steps (4.2 to 4.6) should be 
performed in relation to the vision  and 
consider the anticipatory, reflective, de-
liberative and responsive dimensions of 
RRI. 
The filling of the template should be do-
ne, considering the actions described in 
Clauses 4.2 to 4.5: 

FIGURE 2 - PRISMA ROADMAP TEMPLATE

PRESENT/SHORT TERM MEDIUM TERM LONG TERM

Drivers and Challenges
to pursue social impact
in product development

Risk and Barriers
to be addressed
by RRI actions

RRI approaches, tools, 
actions to ensure 
alignment of R&I products 
with societal needs

R&I Technologies
and products 

Time to market (or life-cycle) of the R&I product

RRI VISION (ensure social acceptability and desirability)

Driver A Driver B

Challenge A Challenge B

Risk/Barrier A

Risk/Barrier C

RRI action 1 RRI action 2

RRI action 3

RRI action 4 RRI action 5 RRI action 6

Technology step 1 Technology step 3

Technology step 2

Risk/Barrier B
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TABLE 8 - EXAMPLE OF TEMPLATE FOR DOCUMENTED INFORMATION  
TO BE PROVIDED ON THE RRI ROADMAP

CASE DESCRIPTION
Ø	The Company

Ø	RRI commitment

• Functions of the organization endorsing the roadmap

• Motivation to implement the roadmap

Ø	Context

• Size and ownership of the organization 

• Date of establishment, country 

• RRI product selected 

• Technologies

• Regulatory regimes relevant for the RRI product 

• Type of R&I activities

• Type of business 

• Time to Market

• CSR policies 

• Gender balance and gender policy in R&D/R&I

• RRI Maturity Level 

Ø	Materiality & experimentation

• Significant stakeholders

• Significant ethical, social and legal impacts

Ø	Validation aspects 

• Criteria to evaluate impact of RRI actions on the product

• Key Performance Indicators to monitor RRI aspects within the organization

RRI ROADMAP
Ø	RRI vision

Ø	R&I Technologies and products

Ø	Drivers and challenges

Ø	Risks and barriers to be addressed by RRI actions

Ø	RRI actions

Ø	Roadmap design 

Essential references

This executive brief is a synthesis of Deliverable 5.2 PRISMA RRI-CSR Roadmap of 
the PRISMA project. Examples of RRI roadmaps are included in the report "PRISMA 
pilots RRI roadmaps".
These documents are available at www.rri-prisma.eu
Ø	Ahlqvist, T., Valovirta, V., & Loikkanen, T. (2012). Innovation policy roadmapping 

as a systemic instrument for forward-looking policy design. Science and Public 
Policy, 39(2), 178-190.

Ø	Business for a better worlds (BSR.org), Five-Step Approach to Stakeholder 
Engagement - https://www.bsr.org/en/our-insights/report-view/stakeholder-
engagement-five-step-approach-toolkit

Ø	European Commission (2011): A renewed EU strategy 2011-14 for Corporate 
Social Responsibility, COM(2011) 681 final

Ø	Fisk M, Flick C (2019), Comparative Assessment of Sector Roadmaps: Indicative 
findings, Deliverable D2.6 of the Compass project, Brussels

Ø	Guelke, J. (2018). Final Report on Pilots (PRISMA project Deliverable 2.4). 
Brussels.

Ø	ISO 26000 Guidance on social responsibility. https://www.iso.org/iso-26000-
social-responsibility.html

Ø	ISO 31000 Risk management – Guidelines - https://www.iso.org/standard/65694.
html

Ø	ISO 45001 Occupational health and safety management systems-Requirements 
with guidance for use - https://www.iso.org/standard/63787.html

Ø	ISO 9001 Quality management systems – Requirements - https://www.iso.org/
standard/62085.html

Ø	ISO/DIS 56000 Innovation management -- Fundamentals and vocabulary - https://
www.iso.org/standard/69315.html

Ø	ISO/FDIS 56002 Innovation management -- Innovation management system – 
Guidance https://www.iso.org/standard/68221.html

Ø	IWA 26 Using ISO 26000:2010 in management systems - https://www.iso.org/
standard/72669.html

Ø	Lescai F., Mazzonetto M., Simone A., Nosengo N., Camilli F., Besti F. (2018), Public 
report on Smart-Map project outcomes, Deliverable 1.3 of the Smart Map project, 
Brussels.

Ø	Porcari, A., Pimponi, D., Borsella, E., & Mantovani, E. (2019). PRISMA pilots RRI 
Roadmaps (PRISMA project Deliverable 5.2- part B). Brussels.

Ø	Porcari, A., Pimponi, D., Borsella, E., & Mantovani, E. (2019). PRISMA RRI-CSR 
Roadmap (PRISMA project Deliverable 5.2- Part A). Brussels.

Ø	Responsible Research and Innovation in Industry, Special issue, Sustainability 
2018 - https://www.mdpi.com/journal/sustainability/special_issues/RRI



36 Ò  Guidelines to Innovate Responsibly

Ø	Series CEN/TS 16555 Innovation Management - https://standards.
cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT,FSP_ORG_
ID:35932,671850&cs=13A816A57184977C465944D2F2E2C5645

Ø	Series CWA 17145 Ethics assessment for research and innovation -https://www.
cen.eu/work/areas/InnoMgmt/Pages/WS-SATORI.aspx

Ø	Stilgoe, J., Owen, R., & Macnaghten, P. (2013). Developing a framework 
for responsible innovation. Research Policy, 42(9), 1568–1580. https://doi.
org/10.1016/j.respol.2013.05.008

Ø	Technology Roadmapping: http://forlearn.jrc.ec.europa.eu/guide/4_methodology/
meth_roadmapping.htm

Ø	The Social Innovation Journey Toolbox (2013), a report of the Transnational 
Network for Social Innovation Incubation FP7 Project ( http://transitionproject.eu/
wp-content/uploads/2013/11/INTRO-SIJ-toolbox.pdf)

Ø	UN Global Compact Management Model - https://www.unglobalcompact.org/
library/231

Ø	UNI/PdR 18 Social responsibility in organizations - Guidance to the application of 
UNI ISO 26000 - http://store.uni.com/catalogo/index.php/uni-pdr-18-2016.html

Ø	UNI/PdR 27 Guidelines for management and processes development for 
responsible innovation - http://store.uni.com/catalogo/index.php/uni-pdr-27-2017.
html

Ø	Von Schomberg, R. (2012). Prospects for Technology Assessment in a Framework 
of Responsible Research and Innovation. In D. Marc. & B. Richard (Eds.), 
Technikfolgen abschätzen lehren (pp. 1–19). VS Verlag für Sozialwissenschaften. 
https://doi.org/10.1007/978-3-531-93468-6_2



This project has received funding from the
European Union’s Horizon 2020 research
and innovation programme under 
grantagreement No. 710059.

www.rri-prisma.eu


	1. 
	Introduction
	2. 
	The principles 
	for implementing RRI
	3. 
	Methodological
	approach
	4. 
	Developing
	the RRI roadmap
	Top management 
	committment and leadership 
	Context analysis
	Materiality
	Experiment & engage
	ValidatION
	Roadmap Design


