
Implementing RRI in a Research and Innovation
Ecosystem

Luis M. Camarinha-Matos(B), Filipa Ferrada, and Ana Inês Oliveira

NOVA School of Science and Technology, UNINOVA - CTS and LASI, NOVA University of
Lisbon, Campus de Caparica, 2829-516 Monte de Caparica, Portugal

{cam,faf,aio}@uninova.pt

Abstract. New organizational forms are emerging today at all levels of society,
and more and more research is conducted in dynamic collaborative networks or
ecosystems. Unlike traditional research centers, these new types of organization
are very dynamic, with fluid boundaries, and volatile in terms of membership.
This characteristic requires that more attention be paid to research ethics and RRI.
This work reports on an implementation process carried out in a research and
innovation ecosystem according to the principles and guidelines proposed by the
ETHNA project. The process, its barriers and drivers are described, and finally,
learned lessons and recommendations are presented.
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1 Introduction

In recent years, there is a growing concern about the multiple dimensions of research
ethics and responsible research and innovation (RRI) [1, 2] among various stakehold-
ers such as funding agencies, publishers, research centers, scientific societies, and the
research community at large. However, the level of awareness of the available princi-
ples and mechanisms is not homogeneous across all fields. For instance, while these
issues have been at the center of attention of communities involved in health-related or
biomedical research for a long time, the situation in engineering research is somewhat
different and has only more recently begun to be discussed. The exception is perhaps
the case of the technology management, environment engineering, and innovation sub-
fields which have included the topic of RRI in their agendas for some time now [3].
The fact that a substantial amount of the RRI literature produced by social and health-
related scientists is seen by engineering researchers as too theoretical and even using a
hermetic language also contributes to this difference. Nevertheless, even in engineering
and technology development fields the situation is changing, at least as a result of the
pressure from research funding agencies [1, 4] and publishers. Often research programs
require a link to the sustainability dimension, e.g., by addressing the UN Agenda 2030
for sustainable development [5]. For instance, the various sub-items of Goal 9 of this
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agenda, “Build resilient infrastructure, promote inclusive and sustainable industrialisa-
tion and foster innovation” clearly relate to a perspective of RRI in manufacturing. The
growing maturity of Artificial Intelligence and its fast adoption in novel technological
developments is also motivating extensive discussion on ethics and technology [6]. Fur-
thermore, the growing societal demand for accountability, particularly when research is
supported by public funds, and the impact of widespread Internet/social networks report-
ing cases of plagiarism, fabrication, and other forms of research misconduct, including
the emergence of “criminal science publishing gangs”, are acting as a wake-up call to
the entire research community [3, 7]. The growing importance of “data science” also
raises the need to understand the responsibility of data management and develop proper
data governance mechanisms [8].

On the other hand, in recent decades, new forms of organizing research have emerged,
notably leveraging different forms of collaborative networks [9–11]. Compared to tra-
ditional organizations with very precise “boundaries”, such as universities, research
institutes and research centers, the more fluid, and dynamic networked organizations
such as research and innovation ecosystems [12, 13] bring a new level of complexity
that, at the same time, makes the establishment of appropriate RRI principles andmecha-
nisms more crucial for a healthy collaboration and sustainability of those organizational
forms.

This chapter focuses on the implementation of research ethics and RRI dimensions
in a collaborative research and innovation ecosystem in Portugal. It thus discusses the
experience gained from adopting the ETHNAsystem and guidelines. The lessons learned
are likely to benefit similar research and innovation ecosystems and research networks
in general.

2 Research and Innovation Ecosystem Structure

When trying to increase the acceptance of RRI it is important to understand and take
into account the organizational context and how to “manoeuvre inside the organization”
in order to succeed and overcome resistance [14]. The RRI implementation case here
reported was carried out during 2022 at the Center of Technology and Systems (CTS)
of UNINOVA (https://cts.uninova.pt/), hereafter referred to as UNINOVA-CTS, which
is a research center recognized by the Portuguese government agency for science and
technology (FCT – “Fundação para a Ciência e Tecnologia”).

2.1 Ecosystem Structure

UNINOVA-CTS, like many other research centers in Portugal, is a kind of research and
innovation ecosystem, including researchers who have an employment contract with
one of the following entities: NOVA School of Science and Technology (a faculty of the
NOVA University of Lisbon, to which most members are connected), ISEL/Polytechnic
Institute of Lisbon, Polytechnic Institute of Setubal, and Polytechnic Institute of Beja.
Most of thesemembers are part of the academic staff of thementioned institutions, where
they teach, but carry out their research activities in the context of UNINOVA-CTS as a
result of a cooperation agreement. This includes a total of about 75 researchers with a

https://cts.uninova.pt/
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PhD. In addition, this ecosystem also includes about 80–100 PhD students who carry
out their research work for their theses at this center. From an administrative point of
view, CTS is hosted and managed by UNINOVA, a legal, not-for-profit entity, also part
of the “periphery” of NOVA University of Lisbon (Fig. 1).

Fig. 1. The CTS Research and Innovation Ecosystem

Research at UNINOVA-CTS is organized in projects, which are typically funded by
international (e.g., European Commission and European Space Agency) and national
programs. These projects are typically carried out in consortia involving academic and
industrial partners. Some researchers may be involved in the creation of spinoffs to
exploit research results. These spinoffs are typically hosted, at a preliminary phase, in
the Madan Park incubator, also located in the vicinity of our campus.

UNINOVA-CTS research addresses engineering systems with a cyber-physical
dimension in the broad area of information and communication technologies, includ-
ing modelling and design, development of support technologies and methods, propo-
sition of adequate governance models, application, and assessment. The center covers
a wide spectrum of knowledge areas in electrical and computer engineering and aims
to further knowledge and technology development towards cognitive and collaborative
cyber-physical systems, while pursuing interdisciplinary integration (Fig. 2).

The center is concerned with contributing to contemporary societal challenges,
including a strong component of applied research in industry and services, guiding
its action through the continuous search for excellence in research and effective value
creation and valorization of research results. This aim also includes a strong commit-
ment to the training of young researchers and early career researchers, and to having
an active presence in international networks, contributing to strategic research agendas,
and engaging with societal stakeholders. However, despite the mentioned objectives, the
level of awareness and implementation of RRI at the begin of this initiative was relatively
low.
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Fig. 2. UNINOVA-CTS scope

According to itsmission, UNINOVA-CTS is committed to: (i) Planning and conduct-
ing high quality research on advanced engineering systems [excellence in research], (ii)
Creating value and societal impact with research results [excellence in society engage-
ment], (iii) training the future generation of researchers in the field [excellence in edu-
cation]. The center pursues its objectives guided by the following values: (a) academic
honesty and responsibility, (b) appreciation of excellence, (c) appraisal of creativity and
entrepreneurial spirit, (d) respect for individual intellectual freedom, and (f) attention to
societal concerns. Although the presence of ethics governance mechanisms was low at
the beginning of this implementation, such announced values indicate a pre-disposition
to implement RRI.

2.2 Complementarity Approach

Each researcher at UNINOVA-CTS is indeed subject to various “RRI spaces” (Fig. 3),
namely:

A. Employer’s RRI space: first, the researcher must comply with the code of ethics and
other RRI principles of the employer which, nevertheless, are not always extensively
disseminated.

B. CTS RRI space: then he/she needs to comply with the RRI principles of the CTS
research ecosystem.

C. Projects’ RRI space: each time a researcher is involved in a project, he/she needs to
comply, during the duration of the project, with the RRI principles defined by the
funding agency for that specific project/program.

D. Scientific society code of ethics: finally, most researchers are members of interna-
tional and national scientific and technical societies (e.g., Institute of Electrical and
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Electronic Engineers (IEEE), International Federation of Information Processing
(IFIP), International Federation of Automatic Control (IFAC), Society of Collabo-
rative Networks (Socolnet), National Engineers Association) and as such they need
to comply with the code of ethics of these societies.

Fig. 3. Coping with multiple RRI spaces

More specifically, regarding each “space”:

A) All mentioned (academic) employers are public institutions and as such follow
general rules of public entities, including gender equality, conflicts of interest, rules
against plagiarism, etc., but such principles should deserve more structured dissem-
ination. In terms of organizational units: NOVA University of Lisbon has an Ethics
Council that acts as an advisory body to the rector, but so far with limited interac-
tion with the research community. Some seminars on responsible data management
have also been organized for the directors of research centers. ISEL/Polytechnic
Institute of Lisbon has no specific RRI committee or rules; at Polytechnic Institute
of Setubal due to the existence of a health school, there is an ethics committee ded-
icated to health, but no general RRI principles for the entire institute; Polytechnic
Institute of Beja has an Ethics Committee that acts as an advisory body with the
mission to promote high standards of integrity, honesty, and best practices but most
researchers are not well acquainted with it.

B) In its agreement with the accreditation agency (FCT – Foundation for Science and
Technology), UNINOVA-CTS has stated that the center is committed to carry out its
activities under the widely accepted principles of Research Ethics and Responsible
Research. To prevent misconduct and bad practices, the “European Charter for
Researchers” [15] was identified as a useful guide, namely along the principles and
recommendations concerning: Research Freedom, Ethical Principles, Professional
Responsibility, Professional Attitude, Contractual and Legal Obligations, Account-
ability, Good Practices in Research, Dissemination and Exploitation of Results,
Public Engagement, Relationship with Supervisors, Supervision and Managerial
Duties, Continuing Professional Development.
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These principles are conveyed to PhD students and early-stage researchers through
training actions. The IEEE authorship principles [16] have been promoted and frequently
reminded to all researchers. At the start of this project, there were no specific organi-
zational units devoted to RRI, being these issues dealt with at the management board
level.

C) Some research funding programs impose general and specific ethical principles,
such as the case of European Commission’s programs in Horizon 2020 and Horizon
Europe [17, 18], and national funding programs.

D) The mentioned societies usually have a code of ethics. One example: IEEE Code
of Ethics, but in practice most researchers are not well acquainted with it.

Based on this context, Table 1 summarizes what we could identify as existing
resources per RRI key.

Table 1. Pre-existing RRI resources for UNINOVA-CTS

RRI key RRI Space Existing resources before starting the
implementation process

Research integrity Employers Ethics committee, but not widely known;
DPO-GDPR sub-contracted

Uninova-CTS Some promotion of good research practices but
lacking a formalized model and wider adoption;
Ethical Code of IEEE regarding authorship is
amply disseminated among researchers; Some
promotion of RRI among PhD students

Projects Follow the general principles of Research Ethics;
RRI is explicitly enforced by the funding
organizations

Scientific societies Code of ethics of IEEE; Code of ethics of IFIP;
Code of ethics of national engineers’ association,
but not widely disseminated

Gender perspective Employers General rules/laws of Portuguese Government

Uninova-CTS The center depends on the rules followed by the
institutions that employ CTS researchers. Current
gender distribution is not balanced but this is not
the result of any discrimination, rather a reflection
of the gender (un)balance in this scientific field

Projects Compliance with rules of funding programs

Scientific societies Some initiatives to encourage women in
engineering (e.g., IEEE)

(continued)
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Table 1. (continued)

RRI key RRI Space Existing resources before starting the
implementation process

Public engagement Employers Office for Innovation Research and Impact Strategy
(IRIS), a recent initiative at NOVA; Vice-dean for
S&T dissemination

Uninova-CTS Involved in technology transfer and results
exploitation actions; A good number of spin-offs
(average of 1 per year in the last decade) originated
from CTS members; Many dissemination events
(ad-hoc) but not uniform in all areas of activity of
the center

Projects Many projects require involvement of end-users

Scientific societies Use of existing channels in scientific societies to
reach a wider engagement with society

Open access Employers Some repositories: PURE repository; IPL
repository + open access journal

Uninova-CTS Promotion of knowledge sharing and publication in
open access channels (but constrained by the high
and fast increasing financial costs of open access
publications)

Projects Open access required by funding organizations e.g.,
EC, FCT

Scientific societies Open access journals (e.g., IEEE)

These resources, which are disperse and of which the researchers are not fully aware
were essential in determining the position of CTS with respect to RRI implementation
needs and were used as the basis for reaching the level of commitment regarding the
implementation of the ETHNA system [19] through the identification of the main goals
and priorities.

It should also be noted that participation of researchers in UNINOVA-CTS is vol-
untary. The employment institutions encourage or demand that staff get involved in a
research center, but researchers can choose the center/ecosystem they join and can move
from one center to another. As a result, there is some volatility of membership regard-
ing PhD holders. Regarding PhD (and MSc) students, they remain associated with the
center for the duration of their studies and naturally leave after their graduation. Since
the population of PhD students represents a little over half of the total membership of
UNINOVA-CTS, this strongly contributes to a high volatility of the research population,
requiring continued attention to the endogenization of RRI principles and practices.
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2.3 Needs, Challenges and Opportunities

Considering the described characterization ofUNINOVA-CTS, the followingmain needs
were identified for research ethics and RRI implementation:

– Development of better structured information repositories/navigation map on RRI
principles and tools.

– Adoption/establishment of straightforward implementation guidelines.
– Organization of a repository of templates/models/exemplary cases with particular
focus on:

– Ethical principles of authorship;
– Conflicts of interest, namely in the context of creation of spinoffs and exploitation
of results in interaction with industry;

– Research data management;
– Relationships between supervisors and PhD students;
– Clear identification of added value of RRI for engineering researchers (of utmost
importance);

– Very flexible governance approaches. In a research ecosystem like UNINOVA-CTS
(which is a kind of collaborative network), the creation of dedicated “organizational
structures” for RRI would be an extra overhead, extremely difficult to implement.
As such, the governancemodels proposed byETHNAsound a bit “too bureaucratic”
and require funds that are not available.

Since the organizational structure ofUNINOVA-CTS (a collaborative and distributed
research ecosystem) is common to many centers in Portugal, results from ETHNA with
the above characteristics could be replicable to those centers.

As theDirector of the centerwas engaged, from the beginning, in this implementation
process, the departing situation points to a strong leadership. In what concerns the base,
RRI norms and practices have not been effectively implemented at the institutional level.
They are fragmented by each RRI space. As such, CTS-UNINOVA fits into the “strong
leadership/weak base” quadrant of the ETHNA classification (Fig. 4).

Furthermore:

– The UNINOVA-CTS research center, due to its mission to promote excellent research
and innovation practices and the commitments assumed with the Portuguese research
funding agency, has already some awareness regarding RRI in all its key areas.
However, making RRI awareness widespread and materialized in concrete rules and
mechanisms used by all researchers still need a considerable effort.

– In this line, some initiatives have already started before ETHNA implementation,
namely regarding research ethics and integrity, such as some promotion of research
good practices or RRI awareness among PhD students. However, it is expected a long
way to go because there is a lack of formalized models matching our context and
the RRI norms and practices are not yet fully adopted by most of the CTS research
members.
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Fig. 4. ETHNA RRI institutionalization Quadrants and UNINOVA-CTS

– It is also noticeable that although there is good awareness of the RRI importance at
the management board level, CTS researchers are quite busy with their own research
and with acquiring new funded projects, and thus not motivated to play a proactive
role or spend time with RRI implementation.

Based on the identified situation, itwas decided to pursue aLevel 2 implementation of
the ETHNA system [19] (see Fig. 5). However, regarding pillar 2 (Ethics Committee &
Ethics Line), due to the lack of specific funds, it was decided to follow a minimalist
approach, just creating a RRI task force.

Fig. 5. UNINOVA-CTS Level of implementation commitment
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3 The Implementation Process

The implementation of the ETHNA System is an iterative process (living lab) that con-
sists of three main phases decomposed into six consecutive sub-phases as depicted in
Fig. 6.

Fig. 6. ETHNA System implementation process

3.1 Phases of the Process

Although taking theseETHNASystemguidelines as a general approach, it was necessary
to make some simplification/adaptation of the process. This simplification was needed
mainly motivated by the following reasons:

– Researchers are quite busy with their own work and they are not “RRI researchers”
(i.e., they do not do research on RRI itself). Thus, it is not realistic to expect the
involvement of researchers in toomanymeetings/workshops for RRI implementation.

– The process started during COVID-19 confinement period, which also limited
interactions among researchers and other stakeholders.

Therefore, the main (adapted) steps were the following:

Implementation Planning. The main objective of this phase is to prepare and initi-
ate the implementation process. The ETHNA System guide was slightly modified and
adapted to the UNINOVA-CTS case, resulting in 4 main steps as depicted in Fig. 7:

• Step 1: Contextualization. Since members of UNINOVA-CTS are extremely focused
on their own research activities it was necessary to find the right “political approach”
for engaging people and adapting the ETHNA’s “language” to a more contextualized
and general discourse to motivate participants.
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Fig. 7. Adapted phases of the implementation steps

• Step 2: Mapping priorities. The initial information on current RRI status at CTS
was collected with the help of an internal working group through brainstorming. It
was useful on one hand to understand the CTS-UNINOVA situation regarding the
different RRI keys, and on the other hand to establish the goals and corresponding
implementation priorities considering the available resources, the capabilities, and
identified objectives. In this step it became evident that one of the first priorities was
the organization of the RRI knowledge repository and the creation of a RRI taskforce.
During this phase, other relevant internal stakeholders were also identified and invited
to join the implementation activities.

• Step 3: Organization of the 1st internal workshop. This phase comprised the prepa-
ration of the materials for introducing the ETHNA System to the CTS members, on
running the workshop and organizing the results and findings. As a result of this
workshop, some adjustments were made to the priorities established by the internal
working group. For instance, besides the issues of gender perspective, it was decided
to consider a more general scope of inclusion. This was motivated by the diversity of
nationalities and cultural/religious backgrounds of CTS members. It was also defined
the CTS’s level of commitment to the ETHNA System as illustrated by the blocks
highlighted in Fig. 5.

• Step 4: Establishing RRI task force. Consisted of the identification and establishment
of the RRI task force that is composed of 5 CTS senior researchers including the
director of the center and one member of the board. At this stage a mapping of the
external stakeholders was also elaborated.

Implementation Construction. This phase consisted of a comprehensive working
activity on the implementation of the Code of Ethics and Good Practices in R&I
for ETHNA’s building blocks (Research Integrity, Open Access, Public Engagement
and Gender Perspective). This activity was mainly conducted by the RRI task force
and complemented with a second workshop with experts and internal stakeholders.
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The recruitment of the external stakeholders for the next Consultation phase was also
performed.

Implementation Consultation and Refinement. This step consisted in a workshop
with internal and external stakeholders from research and education, business and indus-
try, and civil society. The main objective of this workshop was to present the implemen-
tation status of Code of Ethics and Good Practices in R&I, create a discussion session
and collect inputs from the different perspectives. After this consultation workshop a
refinement phase was initiated aiming at refining the developed components of the CTS
ETHNA System until a collective agreement on the content of those key documents was
reached. For this stage, online feedback collection modality was used. The agreement
was reached on the assumption that these are “live documents” that need to go through
continuous improvement. For instance, the guidelines on open access are likely to evolve
as the “open access market/channels” also evolves.

3.2 Main Outcomes

Considering the specific nature of the research center, in which most researchers are
employees of other institutions (Universities and Polytechnic Institutes) and thus already
subject to different ethical systems, the implementation of ETHNA system focused
mainly on complementarities. As such, a number of key documents on various RRI
aspects (Code of Ethics and Good Practices in Research and Innovation, Open Access
Guidelines, Gender and Inclusion Equality Plan), illustrated in Figs. 8, 9 and 10, were
elaborated. The included items and the level of detail in each document resulted from the
identified priorities and considering the mentioned perspective of “complementarity”.

A particularly useful instrument is the Open Access Guidelines. On one hand, all
researchers feel the pressure from funding agencies to publish in open access (often a
mandatory requirement) and to pursue principles of open science. But on the other hand,
they have to face contradictory challenges, namely:

– The cost of open access publications, which puts an added pressure on researchers to
acquire further resources.

– The fact that open access publications are still less prestigious than publications in
“traditional” channels. The proliferation of predatory open access journals does not
help. As a result, a considerable number of researchers do not value publications for
which the authors have to pay to publish (the prevalent model behind open access) and
this can even have a negative impact when researchers are evaluated. Having some
practical guidance on how to deal with such “confusing situation” is perceived by all
CTS researchers as a critical need.

Another outcomewas the creation of awareness among theUNINOVA-CTS commu-
nity by creating a specific section on RRI in the organization’s web site and organizing
some internal dissemination seminars.

Additionally, considering that all members of the center are mostly focused on their
own research activities and no resources are available to create additional organizational
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Fig. 8. Scope of the Code of Ethics and Good Practices document

Fig. 9. Scope of the Open Access Guidelines document

structures, the organizational changes were limited to launching an RRI Task Force
instead of a very formal RRI committee.

Finally, another result of this implementation has been the strengthening of training
sessions for young researchers/PhD students. All our PhD students have an initial course
on Scientific Research Methodologies and Techniques, which includes a specific unit
on Research Ethics (Fig. 11, Unit 10). Beyond this specific unit, RRI principles and
practices are emphasized in all other units. For example, when discussing Publication
of Results (Unit 4), students are amply warned of unacceptable practices and behav-
iors in publishing and motivated for the benefits of conducting research according to
proper standards. Even in the Introduction unit, RRI is present e.g., when discussing the
relationship between the supervisor and the student.

Furthermore, we usually include some invited talks on research ethics and RRI in
the annual DoCEIS conference that is organized for doctoral students [20].

Progress and performance indicators are included in the Table 2. A more extensive
list of indicators can be found in [21].
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Fig. 10. Scope of the Gender and Inclusion Equality Plan document

Fig. 11. Scientific Research Methodologies and Techniques course
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Table 2. List of progress and performance indicators for the UNINOVA-CTS implementation

Progress Indicators Achievement 
 

Creation of RRI working group to elaborate CEGP Fully
Decision of the coverage of CEGP Fully
Launch a participatory process with stakeholders to discuss 
the first draft of the CEGP

Fully

2nd draft of the CEGP reflecting the relevant aspects from 
the participatory process with stakeholders

Fully

Actions to promote RRI key Integrity Partially
Actions to publicize the idea of ethical governance of R&I 
in line with the ETHNA System

Partially
(needs continued effort)

Actions to raise internal awareness concerning the Code of 
Ethics and Good Practices

Partially
(needs continued effort)

Actions to promote RRI Training for ESR Partially
(needs continued effort)

Designation of RRI Officer Not achieved
Established the core duties of RRI Office Partially
Action Plan for the implementation of the RRI Office Partially
Actions to promote RRI key Gender Fully
Actions to issue reports and make recommendations on 
principles related to conflicts of interest

Partially

Actions to promote RRI key Open Access Fully (although needing 
continuous update)

Performance Indicator Quantification (if applicable)

The level of commitment to ETHNA System determined Level 2
Tackle the RRI keys: Research Integrity, Gender 
Perspective, Open Access and Public engagement 

Public engagement was 
achieved only in a limited way

Actions aimed at reflecting, reporting, and making 
recommendations on principles related to R&I ethics and 
professional ethics 

Multiple actions taken (e.g., 
interviews + workshops + 
internal sessions

Actions to monitor the level of compliance by professionals 
and by the organization with the CEGP values, principles, 
and behaviors 

Only achieved to a limited 
extent. Further development 
needed

Actions implemented to generate internal awareness of the 
ETHNA System Dissemination through digital 

channels + 
Multiple Internal meetings

Actions implemented to generate internal awareness of the 
contents of the CEGP and its benefits 
Actions CTS has taken to promote the CEGP 
Actions to promote RRI Training Multiple education actions
Meetings for the creation of RRI task force 

Multiple internal meetingsEstablishment of the RRI core duties and Action Plan 

Actions taken to promote gender balance 
Specific EU project Proposal + 
Conference paper + Gender and 
Inclusion Equality Plan + 
Internal dissemination 

Meetings for the creation of the code of conflicts of interest
Multiple internal meetingsActions taken to promote RRI key Open Access
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4 Implementation Barriers and Drivers

During the implementation process, the following main barriers and drivers were
identified:

Barriers. Some of the main barriers found along the implementation are:

• The living lab process proposed by ETHNA was perceived as a bit too bureau-
cratic/complex, giving implementors the feeling of doing things “just because …”.
In fact, the method was like a “one way” approach, leaving little room for adaptation
to each context. A co-creation approach [17] would better suit the needs, and as such
we had to make several changes to the process.

• A major difficulty was identifying external stakeholders and finding ways to involve
them. Broadening the conversations on RRI to include wider stakeholder groups typ-
ically “conflicts” with more traditional views of scientific research [22]. The situation
was made even more difficult due to the COVID-19’s confinement period.

• The design of the ETHNA System was, to some extent, based on the assumption that
“stakeholders are eager to adopt these ideas and get involved.“ This is not really the
case, as researchers are busy with their own projects and are not so thirsty to spend
time on other activities. In this context, one of the main challenges is to find ways
to motivate them and design mechanisms that can lead to a “change in culture”. The
initial ETHNA’s guidelines were not very helpful in this change process.

Drivers. On the other hand, a number of factors played a driving role:

• Implementationwas greatly facilitated by the fact that theDirector ofUNINOVA-CTS
was involved in the process from the beginning and is the coordinator of the RRI task
force.

• The identified actions were considered to contribute to the fulfilment of UNINOVA-
CTS’ commitments to the Portuguese research funding agency regarding the imple-
mentation of a RRI model. Since the outcome of such commitments must be demon-
strated during the evaluation of all national centers by that agency, this led to a strong
additional motivation.

• The fact that most employers of UNINOVA-CTS researchers (e.g., NOVA Univer-
sity of Lisbon, Polytechnic Institutes, etc.) have already established some level of
awareness on some aspects related to RRI, having included in their governance struc-
tures ethics committees and mechanisms for promoting good research and innovation
practices, gender and inclusion plans, etc., facilitated the initial dialogue.

• Most UNINOVA-CTS researchers are members of international and national scien-
tific and technical societies (e.g., IEEE, IFIP, IFAC, Socolnet, National Engineers
Association) and, as such, they are asked to comply with the code of ethics of such
associations. Nevertheless, in practice, many of them do not pay much attention to
those codes.

• The proposed ETHNA System implementation methodology, which is carefully
designed, well detailed, documented and explained, despite the lack of co-creation
mechanisms asmentioned above, was useful in giving a broad overview of the process.



Implementing RRI in a Research and Innovation Ecosystem 103

Based on the acquired experience, some changes to the general ETHNA System
guidelines could be perceived as good practices:

• Starting with an additional action to prepare first drafts of key documents by RRI task
force, rather than multiplying the number of workshops that require the involvement
of the various stakeholders. Only after these draft documents are produced should we
proceed with consultation and refinement by involving all relevant stakeholders in the
organization as a way to engage them in a participatory process.

• Making an effort to adapt the “jargon” of the ETHNA System to the internal reality
and constraints of the center. This also requires extra effort from the RRI task force
but contributes to better acceptance by the stakeholders.

• Establishing a strong and clear link between the RRI implementation process and the
internal preparation for the center’s evaluation by the national funding agency (which
calms potential internal “political” barriers).

5 Lessons Learned

From the experience acquired with this implementation exercise, a number of learned
lessons can be mentioned:

On the Sustainability of Institutional Changes. An important aspect in any RRI
implementation project is how to make the initiated actions sustainable in the long
term. Although it is too early to make an assessment of such sustainability, some points
can be mentioned:

– Considering the reality of the center, it was understood that the most important and
long-lasting measure is the change of culture. This is rather difficult to achieve with
older/senior researchers who have their own habits and autonomy. Senior researchers
are also too busy with their own research and management activities. Therefore, the
emphasis is put on the training young researchers. The center hosts about 100 PhD
students and they all receive specific training on research ethics and RRI, which is
expected to be an effective mechanism for changing the culture. But this needs to be
a continued effort, as we receive new students every year.

– On a more “political level”, the tools provided by the ETHNA System greatly helped
UNINOVA-CTS to fulfil its contractual obligations to the national research funding
agency, which would otherwise require too long a process with long discussions and
too many “political” hurdles.

On the Wider Potential of Institutional Changes at the Organization. Beyond the
internal impacts of an RRI implementation, namely in terms of mechanisms and change
of behaviour, it is also relevant to consider the wider impact in terms of relationships
with external stakeholders:

– Prior to the implementation of ETHNA, the center had no experience or even aware-
ness of discussing RRI with external stakeholders. As a result of the implementation
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exercise, several contacts and working sessions took place with external stakeholders.
The overall reaction was quite positive and good feedback was obtained to improve
our key RRI documents/plans.

– These interactions opened some initial directions for further collaboration with those
external entities (new project proposal, joint conference paper, etc.). In fact, this is also
in line with the growing awareness of the social responsibility of research institutions
regarding technology transfer [2]. An increased perception of the role of co-creation
[17] also results from these interactions.

OnWhat Worked Well. Several aspects of the implementation process proved to be
particularly adequate for a networked ecosystem like our center. Among these we can
highlight:

– Adopting a “complementarity” perspective, i.e., focusing only on aspects deemed
important to the center (understood as a federated ecosystem of researchers), and
assuming that other general ethical principles are already covered by the ethical codes
of the different employing institutions with which our researchers have a contractual
link, is an effective approach.

– Avoiding the creation of complex bureaucratic organizational structures. Since there
are no funds for such structures, having only a task force wasmanageable at this stage.
However, it is still too early to assess whether it works in the long term.

– Rather than attempting to elaborate the key documents through a large number of
discussion workshops (as suggested in the initial living lab methodology), we cre-
ated a small team that did substantial preparatory work and drafted preliminary ver-
sions of these documents. Then the internal workshops were minimized and focused
on discussing these drafts and collecting feedback, which proved to be an effective
approach.

On What was Difficult. In addition to the effort to smooth internal “political barriers”
and to interactwith external stakeholders, other aspects of the process proved particularly
difficult. Among these we can highlight:

– As mentioned before, adopting the “living lab guidelines” of ETHNA appeared a
bit too “bureaucratic” for our reality. The implementation process and corresponding
guidelines should be a co-creation process, rather than having to follow a top-down
prescription. The model recommended in the project was too “unidirectional”, from
“designers to implementers”, which is very wrong and against the very essence of a
living lab where co-creation should be nurtured.

– Another thing that perhaps happens with projects focused on RRI implementation, is
that at the beginning, part of the consortium had the assumption that “Stakeholders are
eager to adopt these ideas and get engaged”. This is not really the case, as researchers
in our institutions are busy with their own projects and while they may see RRI as
important, they are not available to spend much time on a complex implementation
process or to accept more bureaucratic procedures.

– As also mentioned above, the most important thing is to “change the culture” and the
current living lab methodology needs further refinements to support this.
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Recommendations. Although this work is based on a single implementation expe-
rience, we believe that some recommendations might be useful for similar research
ecosystems:

– When starting anyRRI implementation process, it is necessary tomake a good demon-
stration of the importance of RRI and the potential benefits (added value) to all par-
ticipants. This can be challenging since we are competing for the time and attention
of researchers (and other stakeholders) that are focused on their own activities.

– Organize a small RRI team that takes the ETHNA System tools and examples and
makes an adaptation to the reality of the organization. This adaptation will make the
process much more effective than starting from scratch.

– It is crucial to involve the organization’s leadership in the process.
– If possible, link closely to strategic commitments between the organization and its
relationship with national funding agencies. As such, participants feel the pressure
from outside rather than from an internal taskforce.

– Whenever possible, establish a link with training programs for young researchers in
order to create a new culture. This seems to be in line with some emerging trends for
teaching RRI in higher education institutions [23, 24].

– Considering the current ETHNA System living lab guidelines, it is necessary to
simplify and adapt them to the reality of each organization.

Naturally the implementation of the ETHNASystem [19] is not a “one shot” process,
especially in the context of a dynamic (and volatile) research and innovation ecosystem.
The process needs continuous attention and monitoring [21] as societal demands evolve
and, in the case of an ecosystem like UNINOVA-CTS, there is a continuous flow of
people in/out.

6 Conclusions

Effectively introducing RRI dimensions and key mechanisms into engineering and
technology-oriented research ecosystems is not easy, because there is less awareness
in these communities of the importance of the principles at stake compared to other
communities, such as health and biomedical research. Researchers in engineering and
technology development are often too busy with their own projects and attracting new
funded projects, being difficult to engage them in discussing other issues. Therefore, rais-
ing awareness and implementing mechanisms for culture change are major challenges.
However, the adoption of a systematic method as proposed by ETHNA and using a
collection of examples and templates greatly facilitates the process.

In the case of a research and innovation ecosystem, it is important to adopt a
“complementarity-based” approach, as participants are subject to various “RRI spaces”,
each one with specific requirements. This is particularly relevant as more and more
research is carried out by dynamic networked communities.

As the number of researchers focused on RRI increases, namely in the area of social
sciences, and new focused projects are launched, the area consolidates, particularly in
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terms of concepts, mechanisms, and procedures, but there is a risk that this “new commu-
nity” becomes too separated from the “other researchers” for whom these developments
are made. Thus, there is a need for a continuous effort of co-creation and adaptation to
the reality of each organization.

This work reflects an initial implementation process, lacking the long-term feed-
back. Continuous monitoring and adjustments are necessary as societal perspectives and
demands on RRI evolve.
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