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Guidelines for practitioners 


willling to drive Open 



Research and Responsible 


Innovation (ORRI) practices 



Challenge

ORRI Calls for 
Inclusive R&I 
Governance

Practice example

Solution

Society demands new governance instruments and 
approaches to research and innovation that can help steer 
them towards societal needs and concerns. But 
governance of research and innovation can be an arduous 
and complicated process as there are a plethora of 
stakeholders who can have different interests, visions and 
priorities around research and innovation.

Within the EU-funded TRANSFORM project, the Lombardy Region adopted a more inclusive, transparent and 
participatory research and innovation agenda setting for the design and the operational implementation of its regional 
Smart Specialization Strategy and connected strategic R&I regional plans. Through a structured and multi-phase 
participatory journey, which also included a deliberative Citizens Jury, to the Regional Government ensured that 
citizens' voices were not only heard but also considered in key regional R&I policies. The initiative carried out in the 
context of TRANSFORM is aligned with a wider commitment in the region and explicit mentioning of Open Innovation 
and RRI in their key R&I laws and strategic R&I policies. The Lombardy case showcased the region's commitment to 
leveraging citizen engagement and creating a compelling model for participatory decision-making in complex 
societal issues. Lombardy prioritized inclusivity by involving diverse stakeholders—industry representatives, 
researchers, policymakers, and citizens in an approach combining surveys, deliberative workshops and processes. 
Efforts were made to ensure that marginalized groups had meaningful participation, promoting a more representative 
and equitable process. Transparent decision-making processes upheld accountability and trust, reinforcing the 
democratic legitimacy of outcomes. This comprehensive approach enabled the Lombardy region to adopt citizen 
engagement to transcend the complexities of regional policy, demonstrating the transformative potential of inclusive 
and participatory decision-making.

Emphasizing values such as transparency, 
participation, accountability and inclusivity in 
the governance of research and innovation 
policies can help improve governance 
mechanisms and develop specific instruments 
for organizational and territorial contexts.
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ORRI emphasizes proactive, inclusive
 decision making on strategies and actions across various levels to steer 
research and innovation toward
 socially beneficial outcomes. ORRI thus acts on current and anticipates future 

challenges and embraces equality, diversity, inclusion, social cohesion, safety, security, and sustainability as 
core values.  By incorporating territorial and organizational viewpoints, it ensures holistic decision-making, 

fostering an environment where diverse voices contribute to shaping research and innovation agendas. This 
approach seeks to align technological advancements with societal needs, promoting ethical, inclusive, and 

sustainable change.

Open and Responsible Research and Innovation 
(ORRI) requires the anticipatory, adaptive and 
inclusive governance of research and innovation 
to steer them towards socially desirable ends 
(e.g., equality, diversity, inclusivity, safety, 
security, social cohesion, sustainability) including 
territorial and organizational perspectives.



The GenderSTI project analyzed the integration of the gender dimension in research and innovation (R&I). With its 
”Inclusiveness in Research” manual organizations can e.g. find novel approaches to understand discrimination, gender, 
intersectionality and their relevance to research and innovation; identify solutions and use as guidance to DEI challenges. 
Based on the project’s recommendations the following actions were taken in VTT ltd, Technical Research Centre of Finland to 
integrate DEI approaches into existing practices and processes:�

� Tailor-made workshops for research staff on implementing a gender-sensitive and inclusive approach to R&I processes and 
conten�

� An online introductory course on inclusiveness in R&I�
� Internal exploratory surveys on perspectives and competencies on inclusiveness in different departments�
� Development of an inclusive and measurable Gender Equality Plan�
�  Provision of contact pointsf or further support in topics related to gender, inclusiveness and R&I work 


The Gender Equality in Academia and Research (GEAR) tool provides universities and research organizations with practical 
advice and tools through all stages of institutional change, from setting up a gender equality plan to evaluating its real impact.

Practice example

Challenge

ORRI Integrates 
Societal Goals 
into Innovation

Solution

Diversity, equity, and inclusion (DEI) practices are essential for 
ensuring that research and innovation agendas, 
methodologies, and outcomes align with diverse stakeholder 
needs and perspectives. By this way it enhances the societal 
relevance of research, empowers participating people, and 
increases the acceptance and desirability of the results of 
research and innovation. Despite these benefits, integrating 
DEI practices faces challenges such as 1) restricted 
participation of various communities leading to undermining 
innovation validity; 2) implicit biases influencing e.g. data 
collection, analysis, and interpretation; 3) narrowing down the 
available talent and competencies; 4) intersecting forms of 
discrimination based on race, gender, etc. marginalizing certain 
voices and limiting collaboration opportunities.

Systematic and practical approaches to DEI 
awareness-raising and investing in training and 
capacity-building, and implementation of 
strategies and policies to mitigate biases 
throughout the process, and interventions that 
recognize and address the intersecting needs 
and realities of diverse individuals and 
communities.
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ORRI commits to integrating societal values like equality, diversity, inclusion, safety, security, social cohesion, 
and sustainability into research and innovation. This entails not only pursuing these goals but actively 

incorporating them within organizational cultures and processes. Thereby, ORRI promotes equitable access to 
opportunities, fosters diverse perspectives, prioritizes safety and security measures, enhances social cohesion, 

and champions sustainable practices. By embedding these values in private and public research and 
innovation policies, these efforts align with broader societal aspirations, ultimately leading to more impactful 

and beneficial outcomes for all stakeholders.

Open and Responsible Research and 
Innovation (ORRI) ensures that societal goals 
such as equality, diversity & inclusion, safety 
& security, social cohesion and sustainability 
are pursued and practised in research and 
innovation organisations and processes.



Stakeholders in the Karlsruhe Technology Region (KTR) aimed to develop sophisticated dialogue strategies within local 
innovation and development projects and to create opportunities and infrastructure for exchanging practical experience and 
insights from seasoned practitioners in the tetRRIS project. Despite the recognized value of participation, the KTR lacked 
dedicated structures for dialogue and exchange among practitioners. During initial investigations (“mapping”) of the region’s 
innovation ecosystem and the role of ORRI, this gap became evident. Scoping workshops with KTR regional stakeholders in 
Spring and Summer 2021 reinforced the need for a “safe space” to discuss experiences, successes, challenges, and failures. 

To address this gap, the TetRRIS team in Karlsruhe initiated the development of a “Practitioner Network for Public and 
Stakeholder Engagement.” This network facilitates meaningful exchanges, fostering learning between peers and providing 
feedback among them. The Practitioners’ Network is a platform that brings together European Development Cooperation 
organizations. Its primary goal is to give these organizations a collective voice and facilitate meaningful exchanges. The 
perspectives and knowledge generated by the Practitioner Network have made numerous actors and stakeholders in the 
region more aware of the value and possibilities of public engagement, participation and ORRI in general. They are thus better 
placed to integrate these into their own future work. It can thus be expected that public engagement and participation will 
receive increased attention in the KTR and thus play a larger role in its regional innovation and development strategy.

Challenge

ORRI 
Promotes 
Diverse 
Collaboration

Practice example

Solution

Public and private stakeholders increasingly recognize the 
need to engage citizens and other stakeholders in different 
projects and initiatives. Recognizing the value of involving a 
diverse set of actors can contribute to more inclusive and 
socially accepted R&I outputs, as these can be legitimized 
through societal engagement processes. This is particularly 
relevant in contexts such as infrastructure development 
(e.g., new energy or mobility systems) and/or with the 
introduction, diffusion, and adoption of novel technologies. 
However, different interests of diverse stakeholders, as well 
as resistance by different groups can rise during these 
participatory processes.

Establishing a multi-stakeholder engagement 
process in particular R&I contexts can help align 
different interests and create a sense of purpose 
and community for working together to address 
societal needs, which can lead to more inclusive 
and comprehensive R&I outputs. Intermediary 
organizations can play a vital role in 
orchestrating multiple stakeholder perspectives 
in shaping a sustainable regional innovation 
ecosystem.
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The quadruple helix model includes four key stakeholders:

(1) Academia: Universities and research institutions generate knowledge, conduct research, and foster innovation. 

(2) Government: Provides funding, sets policies, and creates frameworks to support innovation and economic 
growth. (3) Business/Industry: Drives innovation by developing, commercializing new products, and creating 

economic value. (4) Society: Represents the broader context, advocating for ethical, socially responsible 
innovation aligned with societal needs. ORRI emphasizes the interconnectedness of these actors to ensure 

inclusive, responsive innovation that positively impacts individuals and communities.

Open and Responsible Research and Innovation (ORRI) 
recognises the importance of innovation ecosystems and 
requires a multi-stakeholder commitment by all actors in 
the quadruple helix (academia, government, business/
industry and society) to ensure that all relevant 
perspectives as well as types and levels of expertise and 
experience are represented and considered in innovation 
processes.



Practical solutions in anticipatory governance include scenario planning, horizon scanning, and impact assessments, 
which help identify potential future trends, drivers of change, and their implications. Collaborative platforms, such as the 
European Policy and Strategy Analysis System, and deliberative processes facilitate stakeholder engagement and 
codesign of strategies to address anticipated challenges. Additionally, capacity-building initiatives and knowledge-
sharing networks support policymakers and stakeholders in developing foresight capabilities and implementing 
anticipatory governance practices effectively. One concrete example of anticipatory governance in action is the European 
Commission's Strategic Foresight Report. This report, published annually, identifies key trends and challenges shaping 
the future of Europe and provides insights to support evidence-based policymaking. Through consultations with experts 
and stakeholders across various sectors, the report informs EU policies and initiatives, such as the European Green Deal 
and the Digital Agenda, by anticipating emerging issues and opportunities. By integrating foresight into policymaking 
processes, the European Commission aims to enhance the resilience and sustainability of the European Union in an ever-
changing global landscape.

Challenge

ORRI Promotes 
Reflexive 
Innovation 
Strategies

Practice example

Solution

Anticipatory governance faces the challenge of 
navigating uncertainty and complexity in an 
increasingly dynamic world. Traditional governance 
structures often struggle to address emerging 
issues before they become crises, leading to 
reactive rather than proactive decision-making. 
Additionally, the rapid pace of technological 
advancements and socio-economic changes 
further complicates the ability of governance 
systems to anticipate and respond effectively to 
future challenges.

To address these challenges, anticipatory 
governance employs foresight methodologies 
and participatory approaches to anticipate and 
prepare for future developments. By engaging 
diverse stakeholders, including policymakers, 
experts, citizens, and industry representatives, 
anticipatory governance seeks to foster 
collective intelligence and develop robust 
strategies to address emerging issues. This 
proactive approach enables decisionmakers to 
anticipate potential risks and opportunities, 
adapt policies accordingly, and promote 
resilience in the face of uncertainty.
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Foresight and anticipation involve the systematic exploration and analysis of potential future developments, 
trends, and scenarios to inform decision-making and planning. Methods such as horizon scanning, roadmapping, 

scenario analysis, panels or workshops are used to anticipate emerging opportunities and challenges. This 
allows for the proactive consideration of potential societal impacts, ethical dilemmas, and emerging risks 

associated with new technologies and innovations and enables individuals, organizations, and policymakers to 
prepare and adapt effectively. Foresight methods can provide valuable insights and help build resilience by 

enhancing anticipation, adaptation, and innovation capabilities in the face of uncertainty and change.

Open and Responsible Research and Innovation 
(ORRI) involves the anticipation of future trends, 
developments and challenges and the strategic 
adaptation of current activities, thereby fostering 
the reflexivity and mutual responsiveness between 
society, policy, research and development.



A vivid example of overcoming market-deficits for equitable healthcare in countries of the Global South is the company 
Immuneel in India. Immuneel aims to democratize access to cancer therapies with globally compliant, cost-effective 
cell manufacturing processes that are affordable and widespread in India. Immuneel offers personalized treatments 
minimizing side effects, using patients' own cells thus providing better quality of life to patients and empowering them 
to use their own immune cells as personalized "drug factories”. Immuneel addresses disparities by bridging the gap 
between technological advancements and patients' access to affordable healthcare, thus contributing to a more 
equitable healthcare system in India and beyond.

Practice example

Challenge

ORRI Tackles 
Market Deficits 
for Equitable 
Tech Progress

Solution

Responsible governance requires governmental 
bodies to become proactive in the innovation process 
to ensure more inclusive and socially desirable 
outcomes of innovation processes. This governance 
includes international coordination and governance, 
for example as practiced by the WHO during the 
COVID pandemic by supporting open science 
practices and the reallocation of resources to 
developing countries. ORRI requires a broader 
governance of research and innovation as international 
markets will not deliver ‘automatically’ on SDGs, 
especially considering that the current trends of 
weakening international governance point in the 
opposite direction. At the same time, the international 
property rights regime impedes innovations in the 
areas of transformational change.

A reduction in disparities in the provision of services in 
healthcare, mobility, education, and other sectors is 
needed between privileged and underserved 
populations. 

Approaches to overcoming these disparities include:�

� Ensuring affordability and accessibility to 
democratize access to innovative solutions not 
addressed by market logic, thereby promoting 
equity�

� Developing integrated and networked 
infrastructure to support sustained innovation and 
collaboration�

� Adopting a people-oriented approach to ensure 
high acceptance and improve the quality of 
services�

� Establishing strategically located hubs and 
decentralized models for the provision of products 
and services to enhance efficiency and 
accessibility�

�  Committing to long-term benefits, emphasizing 
dedication to sustainable and impactful solutions
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ORRI addresses market deficits by enabling transformative changes through responsible governance of 
innovations which are required to achieve the Sustainable Development Goals (SDGs). Market deficits often result 
in the under-provision of socially desirable goods, innovations and services critical for sustainable development, 
such as in the areas of healthcare, education, and environmental conservation. This is, on the one hand, created 
by an erosion of the knowledge commons by a commodification of science and privatized access to knowledge 

and data and, on the other hand, by a lack of commercial interest of industrial actors in investing in 
transformational research and innovations and issues of the common good.

Open and Responsible Research and Innovation 
(ORRI) aims to overcome market deficits by 
fostering transformative changes required by the 
SDGs and reflecting the fact that developed and 
developing countries are unequally benefiting from 
scientific-technological advancements.



The European project “FRANCIS - Frugal innovation by citizens for citizens” aims at the development of frugal 
innovations in open innovation challenges that bring together corporate entities and citizens. The project calls for 
citizen innovations that arise from the real, everyday challenges that people encounter, and provides grass-roots 
innovators with a chance of mentoring from industry coaches and scientists. The best citizen innovations might become 
commercially distributed by the industrial partners, thus reaching more people and creating greater impact. One of the 
practical outcomes of FRANCIS is an RRI & SDG impact assessment tool for citizen science and frugal projects. This tool 
is to be launched at the end of the project on the project website. It will provide a structured framework for assessing 
the impacts of citizen-led frugal innovations.

Practice example

Challenge

ORRI Enhances 
Inclusive 
Innovation

Solution

Frugal innovations play a crucial role in driving open 
innovation by democratizing the innovation process, 
fostering inclusive solutions, and addressing pressing 
social and environmental challenges on a global scale. 
The challenge often is that, firstly, grassroots frugal 
solutions lack the needed quality and scale to have a 
real impact. Secondly, innovators may lack the needed 
diversity of perspectives to come up with radically new 
concepts. Thirdly, citizen participation in innovation 
processes is limited, and many companies do not have 
the knowledge on how to integrate diverse actors into 
their research and development processes.

Supporting frugal innovation solutions that are cost-
effective, resource-efficient, and often simpler in design, 
aiming to address challenges faced by underserved 
communities or resource-constrained environments. 
They target affordability, making essential products and 
services accessible to a wider population, especially in 
developing regions where financial resources are limited. 
Due to their simplified and cost-effective nature, frugal 
innovations have the potential for rapid scalability, 
allowing them to reach large numbers of people in a 
relatively short amount of time. Frugal innovations tend to 
be resourceefficient, requiring fewer materials and 
energy inputs. This not only reduces environmental 
impact but also promotes sustainability by encouraging 
responsible consumption and production practices. By 
focusing on meeting the needs of underserved 
communities, frugal innovations promote inclusivity and 
equity, addressing gaps in access to essential goods and 
services. Frugal innovations often emerge from diverse 
and collaborative processes, harnessing local knowledge 
and creativity. This agility enables quick adaptation to 
evolving challenges and local contexts.
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ORRI aims to broaden participation and representation in research and innovation to address biases and 
unbalanced benefits, often centered around WEIRD (Western, Educated, Industrialized, Rich, Democratic) 

societies. This focus marginalizes non-WEIRD perspectives and expertise, limiting the inclusivity and global 
relevance of innovations. By actively engaging diverse stakeholders from various geographical, cultural, and 
socioeconomic backgrounds, it seeks to overcome this bias and incorporate diverse viewpoints. This leads to 
more appropriate solutions for diverse populations. Through fostering inclusivity and collaboration, Open and 

Responsible Innovation promotes a more equitable innovation ecosystem that benefits all stakeholders, 
regardless of their context geographic or socioeconomic context. 

Open and Responsible Research and Innovation 
(ORRI) makes a distinct effort to broaden 
representation and to increase participation, thus 
seeking to integrate and address the needs and 
views of vulnerable or marginalized groups in 
innovation processes.



The SUPER MoRRI project aimed to develop a monitoring and evaluation framework to support the widespread adoption 
of Responsible Research and Innovation (RRI). Recognizing the complexity of measuring RRI, SUPER MoRRI emphasized 
two core principles:�

� Credible Contextualization: Developing indicators that are relevant and meaningful to specific contexts and co-created 
with user�

�  Responsible Quantification: Presenting data in ways that are appropriate and interpretable

 The project prioritized understanding the impacts of RRI by engaging diverse stakeholders and considering potential 
unintended consequences of metrics. To support this, SUPER MoRRI developed the PROMISE portal 
(www.promise4era.eu), which provides key outputs for monitoring and evaluation in diverse contexts.

Practice example

Challenge

ORRI Seeks 
Institutionalized 
Transformative 
Change

Solution

Monitoring, indicator development and indicator use to 
assess the impact of research and innovation are 
challenging tasks in every field, becoming even more 
complex with interand transdisciplinary research 
involving a broad range of different actor types - an 
essential quality of ORRI. Typical methodological 
problems include data availability, causality claims, 
impact trajectories and the time lag between 
intervention and impact. In addition to methodological 
challenges, indicators and metrics often carry the risk 
of creating unintended, sometimes even perverse 
effects, are prone to unsound interpretations, and can 
thus entail problematic policy implications.

Monitoring and indicators for ORRI should be aligned with 
the principles of responsible metrics. First, attention should 
be drawn to monitoring the qualities of processes to 
counterbalance an overemphasis on final outputs or 
products. Second, monitoring activities should be 
designed to support desired ORRI practices. And third, the 
perspective should be broadened beyond “key areas” such 
as gender equality or public engagement to also include 
critical challenges such as sustainability. 

These broad principles have been translated into the 
following requirements:�

� The primary purpose of monitoring should be to 
advance learning about transformation processes to 
inform ongoing policy designs and practical responses.�

� Monitoring should utilize a variety of quantitative and 
qualitative data sources and methods to generate data 
and information to open up diverse perspectives on 
ORRI.�

� Monitoring should assist in appropriate interpretations 
of what quantifications actually ‘indicate’�

� Monitoring should engage in a continuous fashion the 
community of practice.
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Combining quantitative indicators (such as participation and diversity metrics, impact assessment, or decision-
making analysis) with qualitative assessments (like stakeholder feedback, case studies, and process evaluation) 

and participatory methods (such as co-creation workshops and ethical review boards) allows stakeholders to 
guide research and innovation toward socially desirable outcomes. This strengthens agency, legitimacy, and 

accountability. Institutionalizing these approaches involves embedding principles of openness, responsibility, and 
inclusivity into organizational policies and practices. It also includes establishing mechanisms for continuous 

monitoring, evaluation, and promotion of open and responsible innovation, fostering a culture of ongoing 
improvement and accountability.

Open and Responsible Research and Innovation (ORRI) 
needs quantitative as well as qualitative indicators and 
procedures towards transformative change which 
strengthen (individual and organisational) agency (the 
ability to act), legitimacy and accountability to become 
institutionalised and thus part and parcel of organisational 
structures.

http://www.promise4era.eu


The EU H2020-funded MOSAIC project explored how to address global challenges, like achieving climate neutrality in 
cities, through participatory methods. It focused on developing and testing co-creation, an inclusive, open innovation 
approach where stakeholders from the quadruple helix (academia, government, industry, and society) collaborate to 
produce tangible outcomes, such as new products or services. The MOSAIC methodology emphasized inclusivity and 
fairness by engaging civil society extensively, tailored to the local context, and tested in two pilot cities (Gothenburg 
and Milan) under the EU Mission Climate-Neutral and Smart Cities to achieve climate neutrality by 2030.

The co-creation pathway had three phases�

� Challenge Definition and Stakeholder Recruitment: Identify a locally relevant challenge (e.g., "Climate City 
Contracts") and recruit participants through an open call, using extensive mapping to engage diverse stakeholders�

� Gathering: Conduct a workshop for stakeholders to form multi-stakeholder teams focused on specific solutions�
� Co-Creation: Collaborate online or in-person to develop and refine ideas, culminating in delivering co-created 

solutions to municipalities. Gothenburg and Milan provided feedback and plan to replicate the process for other 
city challenges.

Practice example

Challenge

ORRI Drives 
Innovation 
Through 
Experimental 
Methods

Solution

Finding effective solutions to compelling, 
complex, and rapidly evolving “glocal” 
challenges can be achieved through multi-
sector and cross-societal collaboration. New 
models of innovation pathways are needed, 
in which various actors join forces to handle 
collective matters in order to share and use 
all available expertise, skills, knowledge and 
experience towards adaptive, responsive 
and forward-looking answers.

The experimentation of collaborative forms of 
innovation, for example co-creation, is key in 
order to ensure an actual shift towards 
demand-driven innovation. Developing new 
replicable ways of doing innovation that match 
the supply of new products and services with 
the real needs of civic society and the public 
sector, can contribute on the one side to design 
and create socially desirable solutions that 
would have not been possible without the 
multi-stakeholder collaboration, and on the 
other side to inspiring transformative changes 
within all groups involved in the process.
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ORRI encourages iterative experimentation and feedback loops, allowing stakeholders to collectively explore 
and adapt to evolving social norms, needs, regulations, and infrastructures. By embracing experimentation and 

flexibility, ORRI promotes the emergence of innovative solutions that are responsive to diverse societal values 
and contexts. Through continuous organizational learning and adaptation in co-design and co-creation 

processes, for example, facilitated in Living Labs, ORRI seeks to address complex societal challenges while 
remaining attentive to the dynamic interplay between technology, society, and governance.

Open and Responsible Research and Innovation 
(ORRI) takes an experimental approach to innovation 
based on organizational learning, co-creation and co-
design (e.g. in Living Labs) and to the adaptation of 
social norms and needs, rules and regulation as well 
as institutions and infrastructures.



Based on insights gained from experiments on urban data sharing for public interest in the City of Hamburg, the New 
Hanse blueprint contains recommendations for cities and communities:�

� Stakeholder engagement and feedback mechanisms can be implemented by urban challenges, a prize competition 
that aims to address an identified social, environmental, economic, or technological need of a city and is open to the 
broader public resp. the targeted innovation ecosystem. Challenges can be paired with the values of transparency, 
openness, and partnership.�

� Monitoring and impact assessment framework should determine outcomes (e.g. public value to be achieved) with use 
case repositories as a key tool. Measuring, registering and publishing key indicators enables policy-makers to 
understand the public value generated.

Practice example

Challenge

ORRI Adopts 
Holistic Approach 
to innovation 
imapct

Solution

Cities are laboratories for democratic and sustainable 
innovation where decision-making power is coupled with 
infrastructure and close connection to citizens. As urban 
societal challenges and the potential of data technologies 
intensify, responsible and effective use of (open) data can 
speed up and optimize urban responses to societal and 
economic crises — from inequality to climate change to 
crime. Yet data governance and the ethical use of AI are 
major challenges that cities face. In the realm of urban 
planning, the integration of deep learning technologies 
has emerged as a solution promising to transform the way 
cities are designed and managed and create public value. 
Cities have only begun to tap into the potential of urban 
data. Although they make some of the data they collect 
available as open data to the public, most urban data is 
controlled by private companies that operate in the urban 
space and are reluctant to share this data.

If place-based data should better serve society, 
the question of democratic control over the 
data (‘data commons’) arises in terms of�

� Shifting the paradigm of urban data sharing: 
make access as broad as possible. 
Introducing data sharing rights and 
obligations (such as the EU AI Act) is a way 
forward.�

� Giving legal certainty: address protection 
laws while balancing data confidentiality 
and public interest for accessibilit�

� Systematizing solutions for urban data 
sharing: reduce sharing effort�

� Institutionalizing urban data sharing: build a 
public data intermediary�

� Experimentation is essential and challenging
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ORRI aims to anticipate, monitor, and evaluate innovation impacts, including unintended negative effects, using 
various strategies: (1) Involves diverse groups to anticipate impacts and address concerns, (2) Foresight and 

scenario planning: Uses foresight exercises to identify risks and opportunities, (3) Impact assessment: Evaluates 
social, economic, environmental, and ethical impacts through systematic assessments, (4) Surveillance and 

monitoring: Tracks innovation deployment to detect risks in real time, (5) Feedback mechanisms: Gathers input 
from stakeholders to identify issues early, (6) Adaptive governance: Adapts policies and practices based on 

findings to improve outcomes and address negative effects.

Open and Responsible Research and 
Innovation (ORRI) follows a holistic approach 
taking into account the interconnected 
factors influencing the development, use and 
impact of innovations (including unintended 
negative effects).



Through the implementation of this strategic policy, the SGC has forged a public-private partnership with 8 industries. 
Their societal impact is remarkable: Since its inception in 2004, the SGC has facilitated over 25 ongoing clinical trials, 
notably expediting the timeline for bringing molecules to clinical trials and targeting diseases big pharmaceutical 
companies do not care about.

Practice example

Challenge

ORRI promotes 
Openness and 
Collaboration in 
Innovation

Solution

One significant challenge is managing 
the balance between open 
collaboration and the need to protect 
intellectual property. Open 
collaboration in some sectors could 
potentially limit the commercial 
incentives for innovation and the 
protection of proprietary technology. 
This presents a challenge in aligning the 
interests of public and private 
stakeholders within research 
collaborations, especially in competitive 
sectors.

Non-for-profit organizations such as the Structural 
Genomics Consortium (SGC) address this challenge 
by designing and implementing robust policy 
frameworks that encourage transparency and 
unrestricted sharing while ensuring that all outputs 
are placed in the public domain. This includes:�

� Clear policy guidelines: The policy mandates that 
all research outputs are to be made publicly 
available without restriction, reinforcing the 
commitment to Open Science and Open 
Innovation�

�  Conflict resolution mechanisms: It includes 
provisions for handling conflicts, where scientists 
must declare any potential conflicts with the 
policy. These conflicts are then reviewed by a 
Board or its delegated sub-committee, ensuring 
that deviations from the policy are managed 
transparently and appropriately.�

� Public disclosure and accessibility: Following the 
public disclosure of project outputs, the entity 
ensures that data remains freely available, and 
materials are accessible to the research 
community at a reasonable cost. This practice 
supports ongoing collaboration and utilization of 
the research outputs by wider communities.
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Open Science, Open Innovation, and Transparency are key principles that enhance collaboration and societal 
benefits in research and innovation: (1) Open Science: Promotes unrestricted sharing of knowledge, data, and 
research outputs, improving transparency, reproducibility, and collaboration, which enhances the quality and 

societal relevance of research outcomes, (2) Open Innovation: Encourages collaboration beyond organizational 
boundaries, incorporating external inputs, expertise, and resources to access diverse ideas and technologies, 

leading to more creative solutions to complex challenges, (3) Transparency: Ensures accountability, 
trustworthiness, and ethical conduct, providing visibility into research and innovation processes. It builds public 

trust and allows stakeholders to assess the validity and reliability of outcomes.

Open and Responsible Research and 
Innovation (ORRI) is based on the values of 
openness to and mutual responsiveness 
among all parties involved and, therefore, calls 
for Open Science, Open Innovation, and 
Transparency



The project TechEthos produced operational ethics guidelines for three technologies for users such as researchers, 
research ethics committees, and policymakers. Suggestions for actors in the research governance system (policymakers, 
funders, research institutions, conference organisers, publishers, ethics organisations, and learned societies) include�

� Determining which projects are high risk and conducting reviews proportionate to risk levels, e.g. complement ex-
ante review with further ethical reflection mechanisms.�

� Developing REC-specific guidance documents for ethics review and assess ethicsby-design roadmaps.�
� Ensuring REC composition and the expertise of members are aligned with their purview�
� Promoting exchange amongst RECs and between RECs and requiring ethical reflection for researchers in publications 

and conferences.�
� Improving transparency in decision-making processes.�
� Ensuring REC access to adequate resources.�
� Incentivizing private-sector actors to engage in ethics review processes

Practice example

Challenge

ORRI 
Emphasizes 
Ethical Integrity 
in Activities

Solution

New and emerging technologies like 
neurotechnology, digital extended reality, and 
climate engineering could significantly impact 
society but raise various ethical concerns, 
including issues of autonomy, misuse, mental 
and physical health, privacy, equity, and 
environmental effects. These concerns 
highlight the need for an updated research 
governance system to support ethical 
practices. Research ethics committees (RECs), 
primarily focused on biomedical research, 
often lack the scope, structure, expertise, and 
principles needed for comprehensive ethics 
assessments of these new technologies.

One approach to address the challenge 
is ethics by design, or the incorporation 
of ethical principles into the 
development process of technologies. 
Ethics by design brings ethical and 
societal values into the design and 
development of new and emerging 
technologies from the very beginning of 
the process.
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Institutional structures like research ethics committees, review boards, and research integrity offices ensure 
ethical conduct in research and innovation by overseeing, reviewing protocols, and assessing ethical implications. 
These bodies, along with institutional codes of conduct and ethical guidelines, help protect research participants' 

rights and welfare, promote integrity, and uphold public trust. Upholding human rights and the precautionary 
principle is crucial for ensuring that advancements respect dignity and autonomy, benefit society, and avoid 
harm. These principles guide ethical research practices, emphasizing responsible and sustainable innovation 

while mitigating risks and negative impacts on society and the environment.

Open and Responsible Research and Innovation 
(ORRI) requires institutional structures for the 
ethical conduct of all activities, the integrity of all 
parties involved and adherence to fundamental 
ethical standards, such as human rights and the 
precautionary principle.



The SPARKS project tackled the challenge of engaging the public in science and raising awareness of ORRI principles with 
interactive activities and workshops. Local organizers established partnerships, facilitating events that focused on health, 
DIY science, and RRI processes. Besides Science Cafes and Science Espressos, a very successful tool to engage the public 
was the "Beyond the Lab: The DIY Science Revolution" exhibition created with local partnerships, which showcased 
citizen-driven scientific discoveries. It uniquely combined personal science success stories with artistic visions of future 
technology impacts. SPARKS activities generated new research inputs from the public, led to new strategies and 
collaborations, and provided insights into public engagement with science.

Practice example

Challenge

ORRI Advocates 
for Science 
Education and 
Active Citizenship

Solution

ORRI faces the critical challenge of ensuring equal access to 
public science engagement. Effectively engaging a diverse 
range of actor groups, particularly those often overlooked 
such as civil society organizations and unorganized publics, 
remains a significant difficulty. Understanding the purposes 
of societal engagement is crucial, as motivations can vary 
from normative to instrumental. Additionally, the framing of 
science and technology within engagement processes must 
address relevant issues comprehensively, avoiding overly 
restrictive perspectives. The timing of public involvement is 
also critical; engaging the public too late can render the 
process ineffective, while engaging too early can prevent 
meaningful input. Diverse engagement and science 
communication formats are necessary. These formats range 
from public outreach initiatives to active participation in 
research projects. The democratization of science further 
requires accountable governance structures, and without 
thorough implementation, can become paradoxical, 
underscoring the need for innovative forms of participation.

Effective science communication and informal 
science education methods are needed to set 
the stage for the introduction of robust public 
engagement activities. A successful approach is 
to invite stakeholders and citizens to question 
and to experiment with science. 



Experimental approaches invite the public to 
deal with emerging concepts and practices. 
Specially designed formats for activities and 
workshops that combine interactive elements to 
engage participants in idea sharing and debates. 
Tools that can help achieve this goal are e.g. 
Reverse Science Cafés and Science Espressos. 
Reverse Science Cafes invert the usual format by 
having experts ask the public questions, 
gathering inputs relevant to their work. Science 
Espressos are brief 10-minute talks by an expert 
on a current topic followed by informal 
discussions with the public.
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While promoting science education from an early age is essential for fostering a culture of engagement and 
critical thinking, it is crucial to recognize that access to quality education is unequal across communities, which 

can exacerbate disparities in participation and citizenship. Additionally, while science literacy is valuable, it is not 
sufficient on its own to ensure meaningful public engagement in science. Structural barriers (such as lack of 

access to education, the digital divide or institutionalized discrimination), unequal access to resources, and power 
imbalances must also be addressed to truly democratize science and innovation processes. Thus, while ORRI may 

rely on an informed and engaged citizenry, achieving this goal necessitates addressing systemic inequities in 
education and fostering inclusive, participatory approaches to science and innovation governance.

Open and Responsible Research and Innovation 
(ORRI) relies on an informed, open-minded and 
engaged citizenry, which requires quality science 
education from an early age on and across all social 
and professional groups, fostering curiosity and 
science literacy as enablers of public engagement 
and active science citizenship.


