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Executive summary

This report discusses a strategy for the integration of so-called “cross-cutting societal issues” in
a possible future Large Scale Research Initiative (LSRI), developed out of the SUNER-C project
and the SUNERGY consortium. To build such a strategy, it starts from the premise that society,
science and technology co-produce each other. Scientific and technological innovations never
develop in a vacuum, but are always influenced by and entangled with societal, economic,
political and cultural evolutions and demands. Science and technology shape a society, but
simultaneously societal concerns, ambitions, interests and values also shape science and
technology. This two-way dynamic is referred to as co-production.

Co-production is in itself an argument for opening up the innovation process beyond the
traditional actors of science (mainly referring to natural sciences and engineering sciences),
industry and government. However, in a situation where the proposed technologies will also
have a huge societal impact - such as in the technologies proposed in SUNER-C - this becomes
even more important. Such a situation calls for a renewal of scientific inquiry and technological
innovation, with a reliance on a broader set of disciplines (not only the natural and engineering
sciences, but also the social sciences and the humanities) and inclusion of more stakeholders
(not only industry and government, but also e.g. the environmental movement, labour unions
and consumer groups). In short, it demands a renewal of science practices, with multi-, inter-
and transdisciplinary forms of scientific inquiry. This report builds an argument for the
integration of cross-cutting issues from the earliest stages of an LSRI through a practice of co-
creation. A case is made for putting knowledge co-creation at the very centre of a future LSRI.
Co-creation implies that both different academic disciplines, as well as non-academic, societal
stakeholders are invited to participate in the scientific process and in the governance of an LSRI,
from the earliest stages on.

The report not only makes a theoretical argument, but also looks at the reality of attempts at
co-creation. It does so by looking at three cases: an analysis of experiences with societal
integration in SUNER-C itself; an analysis of standard procedures at EU level of civil society
involvement in EU decision-making; and an analysis of participation and decision-making
related to reference documents on Best Available Techniques (the BREFs).

The report ends with a set of propositions to take into account in case a LSRI wants to better
integrate cross-cutting societal issues from the start of the project. These are:
e Treat the LSRI as a shared opportunity for democratic and responsible research and
innovation
e Embrace a critical, transformative approach to innovation, guided by a framework of
planetary and social boundaries, while balancing economic, social and ecological
concerns

Funded by the European Union, Grant agreement
No 101058481




From the start, embed collaboration and joint understanding around objectives,
problem definitions and solutions

Engage a diversity of disciplines and a diversity of societal perspectives

Ensure inclusive governance and practical support from the start, including mediation
for mitigation of power imbalances in procedures and processes

Work on a science culture shift: social scientists take the lifeworld and agency of
technical experts into account; the current engineering and natural sciences culture
shifts towards more reflexivity
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1 Introduction

The SUNER-C project aims to create an inclusive innovation community and ecosystem, building
on the current SUNERGY network and involving new stakeholders across Europe. Studies in the
field of science, technology and innovation have amply demonstrated that scientific and
technological innovation is always influenced by and entangled with societal, economic, political
and cultural developments and demands. Indeed, science and technology shape society, but at
the same time, societal concerns, ambitions and values shape science and technology. This two-
way dynamic is often referred to as co-production.

In line with this concept of co-production, Deliverable 6.1 identified several societal, cross-
cutting challenges for the development of sustainable fuels and chemicals. In line with the
concept of co-production, these societal challenges should not be addressed by technology-
oriented researchers and industry alone, but in an open dialogue with input from diverse
sources of knowledge and multiple stakeholders, including NGOs. While such an approach may
appear to make technological innovation more complex, it actually informs a more realistic,
robust and democratic innovation process.

Deliverable 6.2 has shown how the input from a diversity of stakeholders (including
environmental NGO’s and labour unions) opens up the horizon of problem definitions and
possible solution pathways. It provides an overview of the results of the events organised in
task WP6.2 and presents some of the main themes of discussion: the social, environmental,
economic, infrastructural and landscape impacts of sustainable fuels and chemicals; the
allocation of limited resources and products; the role of differences in future visions;
governance arrangements that underlie these visions and roadmaps and their pursuit.

The aim of task WP6.3 was to develop a strategy for the integration of societal issues in case
SUNER-C would have developed into a large scale research initiative. Even though this is not
the case, the WP6 team decided to act ‘as if’ and develop some proposals anyway. In the
background, the hope is that this might still be useful in other projects. To this aim, three
activities were set up: a brief desktop study of insights in the field of Science and Technology
Studies (STS) that might inform integration; a brief desktop study of experiences at the EU level
that integrate societal stakeholders; a one-day workshop in January 2025 with WP6 members
about lessons learned from cooperation in SUNER-C.

The current report, Deliverable 6.3, consists of four main parts, after this introduction. Part 2 is
mainly conceptual and builds on insights from Science and Technology Studies (STS) about co-
production of science, technology and society. It develops an argument for co-creation in the
development of impactful technology through integration of more disciplines (in particular
social sciences and humanities) and more stakeholders (such as e.g. environmental ngo’s,
labour unions, consumer organisations, community work groups). Part 3 presents an analysis
of experiences with societal integration in SUNER-C based on the aforementioned workshop.

Funded by the European Union, Grant agreement
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Part 4 is a brief analysis of standard procedures at EU level of civil society involvement in EU
decision-making, and an analysis of participation and decision-making related to reference
documents on Best Available Techniques (the BREFs). Part 5 develops a set of propositions and
proposals for better integration of cross-cutting issues in an LSRI.

Figure 1 is an overview of the work package structure of SUNER-C with its eight WPs. The
deliverable D6.3 “Strategy and plan for the integration of socio-technical cross-cutting issues”

is a deliverable of WP6 “Socio-technical and cross-cutting aspects”.

Please see here https://sunergy-initiative.eu/suner-c-project/ for more information.
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Figure 1: SUNER-C CSA project and its eight work packages.
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2 Starting points: from co-production
to co-creation’

As said in the introduction, this report discusses a strategy for the integration of so-called
“cross-cutting societal issues” in a possible future Large Scale Research Initiative (LSRI),
developed out of the SUNER-C project and the SUNERGY consortium. To build such a strategy,
it starts from the same premise that is present in Deliverables 6.1 and 6.2, namely that society,
science and technology co-produce each other. Scientific and technological innovations never
develop in a vacuum, but are always influenced by and entangled with societal, economic,
political and cultural evolutions and demands. Science and technology shape a society, but
simultaneously societal concerns, ambitions, interests and values also shape science and
technology (MacKenzie & Wajcman, 1999; Sismondo, 2010). This two-way dynamic is
referred to as co-production.

This view of innovation has important implications. It implies for example that the idea that
innovations start in the ‘neutral’ environment of the laboratory of the scientist or the R&D
department of companies, and then find their way to market applications, is outmoded. In this
linear approach, the role of governments is mainly to provide funding for research and
experimentation, as well as creating a supportive regulatory framework. All other societal
actors are essentially passive recipients of technology, and mainly have to be warmed up to
become receptive to the technological innovations, through creating ‘social acceptance’ for the
technology. Cross-cutting challenges would then mainly refer to factors that can convince or
force societal actors to start using the technology.

However, studies in the field of science, technology and innovation have amply shown that this
is a far too simplistic picture of how innovation happens (Chilvers et al., 2021). Therefore,
section 2.1 delves somewhat deeper into the more relevant approach of co-production and
how the process of scientifically developing new technologies inevitably shapes and is shaped
by the broader socio-political context in which it is embedded. Such a situation also calls for
a renewal of scientific inquiry and technological innovation, with a reliance on a broader
set of disciplines (not only the natural and engineering sciences, but also the social
sciences and the humanities) and inclusion of more stakeholders (not only industry and
government, but also e.g. the environmental movement, labour unions and consumer
groups). In short, it demands a renewal of science practices, with multi-, inter- and
transdisciplinary? forms of scientific inquiry. Section 2.2 builds an argument for the integration
of cross-cutting issues from the earliest stages of an LSRI through a practice of co-creation. A
case is made for putting knowledge co-creation at the very centre of a future LSRI. Co-creation

" This part is based on De Roeck and Paredis (2019)
2 See 2.2 for more explanation
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implies that both different academic disciplines, as well as non-academic, societal stakeholders
are invited to participate in the scientific process. Such co-creation practices can alter dominant
narratives and challenge underlying assumptions in research, as well as generate more socially
robust and democratically legitimate forms of knowledge. Section 2.3 gives an overview of
crucial elements for a practice of co-creation.

2.1 The view of co-production

The concept of co-production is deeply entrenched in Science and Technology Studies (S&TS)
and sustainability sciences, which generally argue that the process of scientific inquiry cannot
be detached from the social context in which it operates (Block et al. 2018; Miller & Wyborn
2018). Alternatively to the common view of scientific knowledge building being a fully neutral
and objective process, science is perceived as a social construction in itself. This creates the
need for studying the complex interrelationship between knowledge, culture, social
structures and power (Jasanoff 2004; 2016). The interlinkage between society and scientific
inquiry (including the technologies that are created as a result of it) can be conceptualized in
two ways: first of all, pathways of scientific and technological development actively shape, and
are shaped by, the structures of society and human existence. Second, because of the strong
social implications of technological developments, and because of the upsurge of complex or
‘wicked problems’ in the second half of the twentieth century, scientific inquiry should
incorporate social, ethical and political issues in its innovation trajectories and knowledge
creation activities (cf. Goeminne & Block 2014). In the following paragraphs, we will further
discuss these interlinkages.

Insights from S&TS conceptualize technology as ways of building order in the world (Winner
1980: 127). In this sense, technologies reflect certain socio-technical imaginaries, which can be
considered new and collectively imagined forms of social order that underpin innovation
trajectories (Kuchler & Bridge 2018). Hence, technology cannot be detached from the
societal context in which it is designed and implemented. To clarify the relevance of the
concept of socio-technical imaginaries for SUNER-C/SUNERGY, it is worthwhile to recap the
main findings from Deliverable 6.1. In this report, we identified the main visions on the
technological developments in the SUNER-C consortium, and the societal issues concerning
these technologies. This gave a clear view on a number of social and political implications of
the main innovation trajectories, and showed how, through the technological advances they
aim to achieve, the different visions in SUNER-C inevitably (re)produce a certain societal and
political order as well.

Because of this entanglement between science and the social context in which it is pursued, it
would only be logical for scientific inquiry to incorporate such social, ethical and political issues
in its innovation trajectories and knowledge creation activities. This argument is reinforced by
another argument that defines the upsurge of complex problems such as climate change as
‘wicked’ global problems, that confront scientific knowledge with its own limitations. On the

Funded by the European Union, Grant agreement
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basis of Weber & Khademian (2008: 336) and Alford and Head (2017) different characteristics
are central to wicked problems. First, wicked problems are unstructured: they consist out of
complex cause-effect relationships and make for a fluid decision-making process, with
constantly moving targets of governance. Second, wicked problems are cross-cutting problems:
they cut across hierarchies, organizational structures and are connected to other governance
issues. In other words, they display a high level of social complexity, in which different values
can come to compete and long-term uncertainties have to be managed by policymakers. Third,
wicked problems are relentless due to the fact that there is no clear solution, nor a clear idea
on when the problem is ‘solved’ once and for all. Finally, they are contested, with different
stakeholders defending different views on problems and solutions.

In sum, we arrive at two fundamental insights regarding the interaction between science and
society: (i) techno-scientific innovation inevitably co-produces a certain kind of social order and
(ii) ‘classic’ scientific problem-solving methods are insufficient given the inherent social and
political complexity of ‘wicked’ problems like climate change. Hence, within techno-scientific
research initiatives like SUNER-C/SUNERGY, awareness is needed of how the project is
fundamentally embedded in the social world, and how ‘classic’ forms of scientific inquiry should
be altered in order to deal with this. In order to fully clarify what we mean with ‘classic’ scientific
inquiry, we refer to the following quote by Frost & Osterloh (2001:2):

“Problems are defined in an academic context by the members of the scientific
community. Research is disciplined and takes place within scientific teams, which are
homogenous concerning their background and experiences. Criteria on quality control
are defined exclusively within the scientific community. As a consequence, questions
concerning the diffusion of newly generated knowledge and its context of applicability are
often ignored. There is little dialogue between scientists and the designated applicants of
the knowledge. It aims at an audience within the scientific community, while practitioners
play the role of applicants, not of co-producers.”

2.2 The argument for co-creation

Starting from the insights in 2.1, an entire literature has developed advocating the need for a
transformation of the scientific paradigm through the implementation of co-creation practices.
This is sometimes labelled as ‘post-normal science’ (e.g. Funtowitzc & Ravetz 1993) or ‘'mode 2
knowledge production’ (e.g. Nowotny et al. 2003). In essence, these approaches to science
advocate a broadening of science practices beyond the mono-disciplinarity that is characteristic
of a lot of current academic life. Mono-disciplinary knowledge and research will always have its
place, but are insufficient for tackling a lot of current societal challenges. They therefore have
to be complemented by interdisciplinary and transdisciplinary research approaches. According
to Funtowicz & Ravetz (1993: 739) “the reductionist, analytical worldview, which divides systems
into ever smaller elements, studied by ever more esoteric specialism, is being replaced by a
systemic, synthetic and humanistic approach”.

Funded by the European Union, Grant agreement
No 101058481

13



ﬁd‘.—"’

oV
SO

%,
" by

Such a transformation can roughly be structured along two lines. First of all, in order to fully
come to understand the grand challenges society faces in all their complexity, different
research disciplines need to work together on common, inter- and transdisciplinary
research projects. This can lead to more integrated and holistic forms of knowledge (Block et
al. 2019; Gibbons et al. 1994; Thorén & Breian 2016; Sauvé et al. 2016). Specifically when
considering concepts like sustainable development or the circular economy, which serve as
leitmotifs for the governance of wicked problems, an inter- and transdisciplinary perspective is
indispensable (ibid.). In order to achieve this, the act of scientific inquiry needs to show flexibility
and reflexivity regarding its theoretical perspectives and methodology (Gibbons et al. 1994).

Figure 1: Representing the differences between mono-, multi- and inter- and transdisciplinarity
(Block et al. 2019)

Academic environment Non-academic env.

Mono- Multi- Inter- Trans-
disciplinary disciplinary disciplinary disciplinary

[ Sustainability issue: framing, problem definition & search for solutions

Second, inter- and transdisciplinarity advocates the value of different forms of knowledge
for understanding and solving problems. In the case of interdisciplinarity, the value of
scientific knowledge from different disciplines (e.g. the natural sciences, engineering sciences,
medicine, social sciences, and humanities) is treated on an equal footing. In transdisciplinarity,
knowledge from non-academic partners based on their own research, experience, local realities
and/or personal values receives a place in the process of knowledge creation. Currently,
authority in knowledge production tends to be exclusively granted to scientific experts, while
largely ignoring societal actors, who are usually most affected by the outcomes of this
knowledge production (e.g. technology) - be it good or bad (Moser 2016). While acknowledging
the specific value of scientific inquiry, transdisciplinarity also acknowledges a valuable role for
non-academic knowledge in order to deal with the long-term uncertainties that come with
wicked problems. First of all, the complexity of wicked problems implies that even scientific
actors are confronted with a certain level of ignorance. When looking at SUNER-C related
initiatives, open questions include whether cheap and renewable energy will be abundant in
the future, what future policy frameworks for the industrial transition will look like and whether
experimental technologies like Direct Air Capture will become economically viable. Second, due

Funded by the European Union, Grant agreement
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to the fact that wicked problems also have important social and political ramifications, societal
values become an important part of the equation (cf. Funtowizc & Ravetz 1993; Strand et al.
2018). As pointed out in D6.1, the SUNER-C related topics contain a number of value-based
questions, like the distribution of societal costs and benefits that come with the industrial- and
energy transition.

Consequently, some authors advocate a logic of humility for science, which acknowledges
and accepts the scientific limits of prediction and control (cf. Jasanoff 2005; 2016; 2018; van der
Hel 2016). ‘Predictive’ science tends to be overconfident in terms of the accuracy and
completeness of its results, and tends to neglect alternative frames that challenge its initial
assumptions. In her article on knowledge co-production in the context of global energy futures,
Jasanoff (2018) argues that science has a way of creating a dominant discourse, which tends to
sideline other voices and can create problems for actors in terms of voicing alternative
discourses that could change initial assumptions. Hence, scientific knowledge production
should show some humility and engage with such alternative discourses through open and
inclusive co-creation processes in order to become aware of its own biases and to identify
potentially unforeseen consequences of technology development (Jasanoff 2005; 2018).

The lessons that can be drawn from this idea of scientific humility can thus be summarized as
follows: there is a need to fundamentally rethink scientific innovation from the
perspective of democratic participation (Nahuis & van Lente 2008). This implies that we have
to reconsider the relation between scientific and non-scientific actors as part of a co-creation
process. Instead of rendering scientific expertise as ‘better’ in a co-creation paradigm, we have
to consider scientific and non-expert knowledge as mutually reinforcing in the face of inherent
uncertainty and ignorance that comes along with the governance of wicked problems. In
addition, this holistic view on knowledge production could broaden our scope of possible socio-
technical imaginaries. It could shift the debate from a ‘politics of the knowable’ to a ‘politics of
the imaginable’, which would treat concepts like circular economy as starting points for
rethinking the kind of society and ‘good life’ we aspire (Garcia et al. 2018; Goeminne 2011).

Finally, apart from the quality of knowledge production in the face of increasingly complex
problems, different authors also emphasize the potential for co-creation in enhancing the
legitimacy of innovation outcomes and in reducing scepticism towards certain
technologies (Edelenbos et al. 2011; van der Hel 2016; Wyborn et al. 2019). Besides the fact
that this argument for co-creation is more instrumental than pursuing co-creation because of
its ability to enhance the quality of knowledge altogether, we should also emphasize that it is
not a miracle solution in this regard. Grunwald (2004) argues that co-creation is, like expert
knowledge production, still characterized by an in-group of participants and a group of
outsiders. Full acceptance by the ‘outsiders’ can never be achieved. There is always some level
of resistance against new technologies, due to the fact that every technological innovation
creates winners and losers in society. Hence, it is important to create the conditions in which
the outcomes of the co-creation process can be considered legitimate from a societal
perspective.

i Funded by the European Union, Grant agreement
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2.3 Elements for a practice of co-creation

Co-production means that societal concerns give shape to science and technological
developments, while science and technology simultaneously shape society. While this may
seem obvious, it is often not recognised or not taken into account by large parts of the science
community, that still think they are involved in “neutral” work. Such a position cannot be
maintained in projects such as SUNER-C. The technologies and the scale that are aimed for -
such as the large scale development of hydrogen, ammonia and methanol production - will
influence the future social order. It will create winners and losers, will demand specific
economic and political institutions and structures, and it will influence behaviour of citizens.
Choosing other technologies would shape society in a different way.

The argument we developed in the previous parts essentially claims that in such complex
societal questions with such huge societal consequences as the energy and circular
economy transition, science and industry cannot be the only ones in deciding what the
problems and solutions are. It is therefore necessary to invest in interdisciplinary and
transdisciplinary approaches to science. We labelled this proactive practice of involving
different disciplines and non-academic actors as co-creation.

An important disclaimer before tackling the question of how to organize a democratically
legitimate co-creation process, is the fact that there are no overarching, ready-made
structures for a co-creation process. Indeed, it is - and ought to be - context-specific, from
the definition of the issue at hand to the evaluation of knowledge that emerges as a result of it
(Thorén & Breian 2015). Therefore, this section will briefly discuss the literature that has
described and analysed the actual co-creation process, in order to get an idea of its scope and
recommended actions in this regard.

Based on existing case-studies on designing and implementing co-creation trajectories, it is safe
to say that co-creation is a complex endeavour. Co-creation influences all aspects of a
project, including its institutional setup, the interpersonal interactions between participants as
well as the formats in which they ought to meet and deliberate. In order to generate some
sense of order in this complexity, we will structure this section based on a meta-study by
Djenontin and Meadow (2018). In their analysis of 9 published case-studies of co-created
research projects, they distinguish four main categories of factors which are important for co-
creation: context, participants, process and outcomes. In the following paragraphs, we will
discuss each of these separately.

2.3.1 Organizational context

The context of co-creation relates to the environment in which it takes place and includes
factors like institutional setup, cultural differences between different actors and logistical
factors (Djenontin & Meadow 2018). First of all, institutional support for co-creation can take

Funded by the European Union, Grant agreement
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on different forms: information sharing among different actors and stakeholders is for example
crucial, as is providing ample and flexible funding for establishing and supporting co-creation
in concrete research projects (ibid.; Gravesgaard et al. 2017). Moreover, providing training and
education on co-creation for participants can also help create awareness and knowhow on the
matter. Finally, an overemphasis on procedural aspects or day-to-day bureaucracy, such as
applying for funding, can also divert attention from engaging in collaborative research (ibid.).
Regarding cultural factors for co-creation, it is important to be aware of cultural norms within
organizations and projects, as these can influence how co-creation processes are perceived by
actors and determine the conditions in which the process takes place. For example, a lack of
patience and trust between researchers from different disciplines, and between researchers
and non-scientific stakeholders can undermine a co-creation process (Djentonin & Meadow
2018). As we will see later on, openness and a willingness to cooperate are important in order
for co-creation to be able to work. As a final contextual factor, the logistics of bringing together
actors from different geographical locations can also prove to be a challenge for engaging in
collaborative research.

2.3.2 Participants

Before engaging in the process of co-creation itself, it is important to consider which types of
actors are eligible to participate. In general, co-creation processes are based on a notion of
inclusivity in terms of stakeholders involved, as well as striving for a cultural and gender
balance. Lee et al. (2018: 22-23) identify three design criteria for the choice of participants:
diversity in knowledge, differences in interests and distribution of power. It is obviously
important that the choice of participants ensures different perspectives on the issue at hand.

In terms of scientific actors, this implies that participants from different scientific disciplines
should be considered (e.g. the natural sciences, engineering sciences, medicine, social sciences,
and humanities). In terms of non-scientific participants, this can be achieved by thinking about
the different stakeholders whose practices will be affected by the outcomes of the co-creation
process - in this case, the technological developments envisioned in SUNER-C (ibid.: 22).
Important in this regard is having the courage to invite stakeholders to the table that might
have a ‘radically’ different perspective on the issue from the initial organizers of the co-creation
process. These could include social movement participants or leaders, representatives of
groups that are marginalized in the discussions on the topic or in society in general and actors
with different values or priorities than those of the process organizers (Moser 2016: 109).

Peeters et al (2022, p.34) find that citizen and stakeholder participation “may enhance the
democratic legitimacy of climate action, thereby also addressing the contentiousness of the
challenge by rendering the respective changes more acceptable to citizens. It can also advance
climate policy by enabling informational input by citizens and stakeholders (values/preferences,
“local knowledge”, etc.; e.g., Lee, 2017), and by raising awareness, political engagement, and
mobilisation of resources (cf. Weaver & Cousins, 2004; Jones et al., 2009).” Hence, it is key to
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move beyond the triple helix model of government, industry and research, to also include civil
society stakeholders like NGOs and labour unions.

2.3.3 Process

The process of co-creation includes the development and design of a collaborative research
project, as well as its implementation (Djenontin & Meadow 2018). First of all, it is important
that - once chosen - participants are guaranteed a say in the very design of the project
itself. This includes the joint formulation of research questions, as well as co-conceptualization
of central concepts, co-definition of methods to be used, and co-planning of the project itself
(ibid.: 891). In an optimal scenario, it is avoided that co-creation takes place in a context in which
the main building blocks of the project are already pre-determined, thereby limiting the scope
for discussion, knowledge production and eventual outcomes of the process. In general, co-
creation needs to resist the mantra of “getting the science right first and doing the engagement
later” (van der Hel 2016: 171). Scientist and stakeholders thus need to be jointly responsible for
determining the structure, research priorities and research goals of the project at hand.

In terms of implementation, it is worthwhile to note that getting stakeholders to work together
does not happen automatically. The setup of scientific actors and non-scientific stakeholders
from different backgrounds inevitably generates power asymmetries, which can take on
multiple forms. Participants might for example differ in terms of knowledge or experience
levels. In addition, different role conceptions might exist in the heads of participants, based on
their affiliation to different academic disciplines, expert/non-expert role conceptions, societal
position and even cultural or gender differences. These kinds of asymmetries might generate
a group dynamic that favours dominant voices in the discussions, and might cause more ‘silent’
participants to lose interest and motivation. According to Moser (2016: 111), dismantling these
unspoken hierarchies is among the most difficult and the most transformational work within
the co-creation process. According to Armitage et al. (2011:1003), creating and cultivating trust-
and communication pathways within co-creation arrangements is crucial, as these are slow to
develop and easily lost. Possible measures to weaken these sorts of power asymmetries and to
generate trust and communication include (i) the introduction of neutral facilitators in the co-
creation process, who make sure that different participants are heard equally and build up
horizontal rather than hierarchical relations (cf. infra); (ii) introducing moments were scientific
experts ‘take a step back’ in order for non-scientific stakeholders to come to the fore with their
insights and (ii) the use of different modes of communication, deliberation and group
interaction, including visual or storytelling methods, workshops, meetings, study tours etc.
(Armitage et al. 2011: 1003; Djenontin & Meadow 2018; Lee et al. 2018: 23; Wyborn et al. 2019).
In addition, Oliver et al. (2019) stress the importance of being explicit about decision-making
processes, how the overall process is going to be managed and about how responsibility and
accountability are to be shared.

Yet, even when unspoken hierarchies are dismantled, co-creation can cause
misunderstandings, confusion and even conflict. Participants may be not entirely clear on
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the purpose, direction or expected outcomes of a research project, or might not see their values
fully reflected within them (Oliver et al. 2019). In response, the literature commonly refers to
activities which enhance communication between actors from different backgrounds as
boundary work (see for example Mattor et al. 2014; Nel et al. 2015). The crux of boundary work
is to create a number of so-called boundary objects, which can be defined as “any object that
is part of multiple social worlds and facilitates communication between them; it has a different
identity in each social world that it inhabits” (Star & Griesemer 1989: 409). Boundary objects are
thus objects that created a “shared understanding of knowledge for action across multiple
knowledge domains” (Nel et al. 2015: 175). These objects can take the form of commonly agreed
definitions, models and/or indicators that represent different viewpoints - both scientific and
non-scientific (ibid.). The process of coming to a shared language is deemed crucial for building
a functioning and collaborative team, but is also perceived as intensive and time-consuming
(Mattor et al. 2014; Moser 2016). Existing accounts of co-creation processes indicate that this
process of knowledge integration can create time pressure for some participants. This can
result in participants falling back into their ‘traditional’ roles, with non-scientific participants
providing input in the early stages of the co-creation process, which is then turned into written
output by scientific participants before communicating back to other participants for final
approval (Polk 2015).

Hence, the importance of appointing process leaders from both scientific and non-scientific
backgrounds who can spend adequate time on making sure that knowledge integration is
indeed pursued (ibid.). According to Williams (2002), these so-called boundary spanners can -
among others - play a pivotal role in bridging different professional cultures, fostering
interpersonal relations among participants, generating out-of-the box and creative solutions to
research problems and maintaining trust throughout the co-creation process. Given their
pivotal role, it is important to reflect carefully on who will fulfil the role of boundary spanner
within collaborative research projects (Wittmayer et al. 2019). Finally, Pohl (2008) also describes
a particular case in which collaboration rules were established in order to further strengthen
co-creation. For example, interested stakeholders had to agree upon certain rules and duties
related to collaboration and ownership before being able to become full-fledged participants
in the research process. Also, rules were established in order to deal with conflict among
participants.

2.3.4 Outcomes and learning effects

The question then remains how the outcomes of such a co-creation process can feed back into
the overarching structure in which it is embedded (e.g. the research network of which the
project is a part), and into the broader socio-political structures which it aims to influence.
Outcomes of co-creation processes can be seen as hybrid knowledge products that combine
scientific and non-scientific perspectives. This might create problems in the extent to which this
knowledge is seen as ‘legitimate’ (cf. supra), and make it harder to find the right societal
counterpart in which it can serve as input (Polk 2015). This is especially the case given the fact
that different scientific disciplines have different ways of disseminating their research results
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to the broader society (Suni 2017). Hence, it is important that the co-created knowledge is
perceived as legitimate within the broader organizational context in which the research
project is embedded, and that there is a clear vision on how to valorize it. Adequate
valorization and dissemination can also lead to the establishment of new research-practitioners
networks, which can further enhance the societal embeddedness of the research project in the
long term (Djenontin & Meadow 2018).

In addition, co-creation can bring about different forms of positive change in a research context.
The increased robustness of knowledge on ‘wicked problems has already been described
above. But, apart from this, co-creation can also be an opportunity for social learning: scientific
and non-scientific stakeholders are exposed to alternative perspectives on the same research
problem, and are stimulated to engage with these perspectives in an open and inclusive way.
Hence, co-creating knowledge can lead to second order learning effects, which goes beyond
the mere acquisition of new knowledge on research problems. Second order learning is about
questioning problem definitions themselves, as well as the underlying assumptions that shape
it (Paredis 2009: 365). For example, when studying the potential of ‘green’ technologies in
bringing about economic growth in certain sectors, one could question whether the pursuit of
growth should be a key consideration when evaluating these technologies. As a consequence,
“frameworks of reference change, problems are redefined and new perspectives for action are
opened up” (ibid.). Hence, these learning effects feed back into the context of the research
project itself: basic assumptions anchored in the very design of the project itself can become
subjected to debate once again, which can in its turn influence the overarching research goals
and objectives of the project. This iterative nature of co-creation is a crucial aspect that needs
to be operationalized, in order to ensure that second order learning effects can be generated.
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Table 1: Best practices in co-creation

Dimension

Best Practices

Narrative underpinning co-
creation process

Logic of humility:

Accepting limits of scientific prediction and control
Recognize value of non-academic knowledge

Pay attention to social foundations of research
Recognize historical complexity of concepts

Organizational factors

Institutional support through:

Information sharing

Providing funding for establishing co-creation

Limit procedural and administrative burden
Organizational culture:

Promote openness towards co-creation and willingness to
cooperate with different stakeholders

Logistical challenges

Participants

Inclusivity:

Select participants based on diversity in knowledge and
difference in interest

Keep in mind cultural and gender balances

Do not exclude stakeholders with potentially ‘radical’
perspectives or critical views

Development and design:

Involve stakeholders in design of the project

Involve stakeholders in project relevant decisions
Implementation:

Include stakeholders at early stages of the research process

Process Pay attention to unspoken hierarchies and power
asymmetries
Work with boundary objects to overcome differences in
perspectives and values
Introduce dedicated and neutral facilitators
Incorporate different modes of communication, deliberation
and group interaction
Give stakeholders specific tasks; involve them in tasks that
suit their expertise
Valorization:
Make sure co-produced knowledge is perceived as
legitimate within broader organizational context
Outcomes and learning | Involve stakeholders in evaluating key findings and
effects important project results

Develop clear strategy for valorization of research
outcomes.
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Benefits:

Holistic knowledge in face of ‘wicked’ problems
Second order learning effects

Creation of researchers-practitioners networks

3 Coproduction and cocreation in
practice

3.1 Learning from the experiences of Work Package 6

3.1.1 From Deliverable 6.1 and Energy-X to the experiences of WP6

In line with the concept of co-production discussed in the previous sections, Deliverable 6.1
identified several societal, cross-cutting challenges for the development of sustainable fuels
and chemicals. It found that these societal challenges should not be addressed by technology-
oriented researchers, industry and policymakers alone, but in an open dialogue with input from
diverse sources of knowledge and multiple stakeholders, including civil society. While such an
approach may appear to make technological innovation more complex, it actually informs a
more realistic, robust and democratic innovation process, as discussed in the previous sections.

In the previous sections such an open dialogue and a strategy for integrating societal challenges
was introduced. Yet, the literature on socio-technical integration, responsible innovation and
our own experiences suggest that realising socio-technical integration is difficult (Owen et al.,
2013). Therefore, this section refrains from a generic reiteration of what societal issues
particular actors should take into account and address with a particular co-creation strategy.

Rather, it draws on the unique transdisciplinary characteristics and experiences of WP6. It turns
the gaze inward and explores the experiences and views from WP6 members regarding the
implementation of socio-technical integration in SUNER-C and a potential large-scale research
initiative (LSRI). This allows to explore a context specific integration strategy for a large-scale
research initiative on sustainable fuels and chemicals.

3.1.2 Method to explore WP6 experiences: the Toolbox Dialogue Protocol

To explore the experiences of WP6, a full day workshop was organised in January 2025. The
workshop was given shape by Kasper Ampe and Gert Goeminne, the latter whom also
facilitated the workshop. All WP6 members were present in the workshop (cf. Table 2 below),
which implies that industry was not represented.
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Name Professional role

Erik Paredis Social scientist

Kasper Ampe Social scientist

Joeri Wesseling Social scientist

Kevin Van Geem Chemical engineer

Guy Marin Chemical engineer
Tycho Van Hauwaert | NGO representative
Gert Goeminne Social scientist, facilitator

For the workshop, an established framework called the Toolbox Dialogue Protocol (Hubbs et
al., 2021; Lee et al., 2019) was used. The Toolbox is designed to enhance the collaboration in
complex, cross-disciplinary teams through the enhancement of mutual understanding and
reflexivity. It comes with a workshop design that consists of three project-specific and
interrelated parts (1) an instrument, which we enhanced with a unique SUNER-C card-based
game of Felt and colleagues (2018) 2) a dialogue and (3) a co-creation activity. What follows is a
description of these three parts and how we implemented these in a full day workshop.

First, the goal of the instrument is to introduce topics for dialogue through individual reflection.
A well-developed instrument facilitates the dialogue by stimulating interaction among
participants, provoking reflective dialogue, connecting complex themes, and enabling
constructive disagreement and agreement. The instrument gets people talking and focusses
the workshop participants on issues and commitments that can be used in the dialogue. The
instrument usually includes prompts that are expressions of a way of thinking about possibly
contentious core beliefs and values and a rating-response scale is used to encourage a reaction
by participants to that way of thinking, relative to their specific (and quite possibly different)
interpretations. They are not intended to measure attitudes, rather they provoke responses
and generate interesting conversation.

After an introduction to the objectives of the WP6 workshop, the instrument was implemented
by drawing inspiration from the card-based game of Felt and colleagues (2018). Specifically, the
workshop facilitator asked ‘in the next 30 minutes, imagine yourself as a researcher involved in
a transdisciplinary socio-technical project on sustainable fuels and chemicals. A kind of SUNER-
C 2.0 project.’ The facilitator then gave four decks of cards to the participants, which were used
in the subsequent dialogue. The four decks focussed on, respectively, the role of engineering
scientists, social scientists, NGOs and integration in SUNER-C 2.0. Below, there’s a picture of the
participants reflecting about the cards.

Second, the dialogue is at the heart of the Toolbox and is used once the participants have
completed the instrument. The dialogue is a vehicle for collective self-discovery, enabling
workshop participants to learn things about themselves and others, enhancing mutual
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understanding. The dialogue’s goal is to organically move through the instrument, discussing
the aspects that are most salient to the participants.

In the WP6 workshop, once the instrument (i.e. card-game) was completed, the dialogue was
opened by inviting the participants to discuss their cards. For each card deck (i.e. engineer,
social science, NGO and integration), every participant of the workshop was asked to discuss a
most and least favourite card and after listening to everyone, the floor was opened for a
discussion. This dialogue lasted a little longer than two hours.

The third part of the Toolbox is a co-creation activity. Its objective is creating a stable, public,
and team-relevant product that can be used by the team in pursuing its objectives. Common
goals of such an activity include drafting a group mission, vision and goals, or clarifying roles,
responsibilities, or next steps within a project. Activities chosen should support the team in
making use of insights that arose from the dialogue discussion.

In the WP6 workshop, the co-creation activity was organised by asking the participants to think
about a new project for the following call: ‘This sustainable chemistry project of the European Fund
for Unusual Collaborations is committed to addressing pressing societal challenges and create
sustainable transformations towards a better future. It is a boundary-pushing, exploratory,
surprising and adventurous project that brings together engineering scientists, social scientists and
NGOs.” Specifically, the participants were asked to develop a strategy for integrating cross-
cutting issues. The strategy should consist of a Purpose, Principles and Practices. For each of
these elements, we asked the participants to first reflect individually, then in pairs and then in

group.

3.1.3 Main results of the Toolbox Workshop

This section summarises the main results of the WP6 workshop by distinguishing six aspects
on which the participants agreed and four aspects that require more attention in future
research and integration initiatives.

3.1.3.1 Six aspects on which the participants agreed

1) Acknowledging everyone’s good intentions

A first aspect on which participants seemed to agree relates to good intentions. Participant 13
observes that WP6 is made up of ‘motivated, committed people who are striving for and
contributing to a better world’, while Participant 3 believes that ‘there is still a lot that can be done.
We are not at the end yet, we can still go deeper.’ Participant 5 summarises:

‘The starting point is that we are all here with the intention of contributing to a better future
and yes, | think that is very important to realise because | think that is also something that
unites us within the SUNER-C consortium. And yes, this is a very important basis for having

3 Numberings to not relate to the table 2 above
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difficult conversations together. We realise that everyone has the same goals, although people
come from different backgrounds and have different visions.'

2) Considering divergent and multiple perspectives

Another on which the workshop participants seemed to agree was that divergent and multiple
perspectives on sustainable fuels should be considered during a project. Participants referred
to the socio-technical visions identified in Deliverable 6.1. The following quote from a
participant illustrates this view and suggests that SUNER-C lacked an approach to facilitate it:

‘There are a lot of things that we are expressing here now that were not expressed in the
consortium. And at the end of the day, that's a shame. Maybe it would be better to just say:
OK, we have two different visions. And maybe they complement each other, and maybe we
need both. Now it’s too much: | believe in this and I believe in that and | don't believe in what
the other one is doing. And then the whole thing gets blocked.' (Participant 1).

All participants elaborated on this view when they unpacked one of the cards about the role of
social scientists in projects like SUNER-C. The card was about ‘generative critique’ and the
participants agreed with its description:

‘As progress is driven by critique, social scientists’ role is to highlight the economic,
environmental, ethical and social considerations that engineering scientists do or do not take
into account when making research decisions. They help engineering scientists to make more
responsible decisions.'

Moreover, participants extended this argument to critique from outside the social sciences,
noting that you just need dissent and various actors in projects such as SUNER-C. Throughout
the workshop, all participants defended that the visions of a diversity of engineers (cf.
Deliverable 6.1), NGOs, social scientists and jurists could be included in democratic dialogues
in the project. These dialogues could lead to the cocreation of pathways, scenarios, roadmaps
and visions. A few participants indicated that NGOs could help to open the debate on
technology and innovation to more concerns, while all participants strongly disagreed with a
‘slow down’ card on NGOs stating ‘NGOs do not play a role in technology and innovation projects
because their criticism is biased and slows down technological development and innovation.'

3) The crucial role of NGOs

Another aspect on which the workshop participants agreed was the crucial role of NGOs in
technology-oriented projects such as SUNER-C, although they also expressed concerns about
why NGOs are being involved and the capacity of NGOs. With regards to why NGOs are
involved, Participant 4 reiterates the democratic innovation argument: ‘We need other
perspectives, we need to democratise technological innovation.’, while also adding that NGOs are
sometimes involved in projects as a kind of lip service to cover the social aspects. In this context,

Funded by the European Union, Grant agreement
No 101058481 25




<3
©, ;
4. 4
Z, 0N

et N\
e hy SO

Participant 1 even adds that some NGOs have the impression that they are being used by the
fossil fuel multinationals in the project to create social acceptance.

Concerning the capacity and role of NGOs in projects such as SUNER-C, the participants noted
that the role of NGOs are not always clear and should be defined at the proposal stage of a
project. Participant 3 also adds that it is difficult for NGOs to participate due to a lack of funding’
and ‘technological expertise’, of which the latter requires continuous work on behalf of NGOs.
Participant 5 adds that he has tried to involve NGOs but has always received responses such as
‘Interesting but we don't have that expertise and capacity’ and ‘We prefer to go straight to the
European Commission [to have impact].’ Consequently, he observes that NGO roles in European
projects are actually played by ‘social scientists, who do have money to do this kind of work'.

4) Acknowledging power imbalances

The participants also recognised differences in power relations between NGOs, social scientists
and engineering scientists. This discussion was triggered by a card on integration and power
relations, which read: ‘Integration means first and foremost addressing the different levels of power
that engineering scientists, NGOs and social scientists have in technology-oriented projects, as well
as in the university, policymaking, funding mechanisms and industry.' Participants 4 and 5 believe
that engineering scientists have power in projects such as SUNER-C, which was acknowledged
by the other participants. Participant 4 illustrates: ‘If you look at how much money goes to the
engineers in the consortium compared to the NGOs ... the NGOs participate in the stakeholder debate
but they don't get paid for it Participant 1 observes that this is the case ‘because most of the
[project] objectives out there are technical, with a societal aspect as an add-on. That's the truth. So,
you give quite a lot of power to engineers because you cannot apply for a project without ticking the
technological objective box. That's the way the system works at the moment.’

As a way forward, Participant 4 suggests that these power imbalances need to be recognised
and adjusted if you want to work together. The participants discuss making societal rather than
technological goals the main focus of European projects. Participant 3 adds ‘If you really want to
do it differently, that means letting someone else take the lead.’ Participant 2 further suggests that
this is also about terminology and the ‘conventional meaning of technology’, which should be
changed to include societal aspects.

5) Developing a common language and baseline of knowledge in a shared space

The participants also agreed that the development of a shared language was crucial and could
be facilitated by establishing a baseline of knowledge. They acknowledged that they partly
share a common language, but the workshop was also ‘a reality check’ according to Participant
1. Specifically, throughout the workshop, the participants struggled with the meaning and/or
usefulness of technological readiness levels, numbers and quantitative assessments, models
and their assumptions, impact, truth etc. They note that there is some awareness of these
struggles in Work Package 6, while this is not the case on the project level of SUNER-C. One way
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forward that was considered was to establish a baseline of knowledge with all project partners.
Participant 3 specifies this as follows:

‘This implies that an engineer has to know as much as an NGO, as much as a company in the
project. This means that we have to define the baseline of knowledge together and bring it up
to a certain level through a series of trainings. These can be both technical and societal’

In addition, the participants added this can be facilitated by creating a shared space and time
commitment for collaboration. This is where participants meet to discuss different views, build
a common language and a common base of knowledge.

6) Approaching business case development critically

With regards to business case development by engineering scientists, the participants
converged on their crucial role as well as on approaching business cases critically. This
discussion was prompted by a card on the role of engineers, which read ‘Technological solutions
will only be implemented if there is a viable business case to be made. Therefore, engineering
scientists’ role is to do something that leads to economic value, jobs or patents.’ Participant 6 shared
his impression that ‘certain technologies are not being considered because they, yes, because they
won't lead to a business case in industry. In this way, particular but valuable trajectories are closed.’
Participant 5 agreed but identified several difficulties: ‘the urgency of transitions’ and the role of
‘business cases to quickly scale up particular technologies within a capitalist system’, as well as the
risk of prioritising business cases and, consequently, only developing incremental technologies.
Participant 3 added that business cases are in a sense a ‘specific truth’ and Participant 1 believes
‘it is important to consider the current business case and how it could evolve’ and Participant 2 adds
that ‘the government can control the conditions of business case development.’ Here, Participant 5
noted that this was not what the original card focussed on, namely the role of engineers and
whether or not they should prioritise business cases.

3.1.3.2 Three aspects that require more attention in future research and integration initiatives

1) What does critique do?

The first aspect which requires more attention is the role of critique. Although the participants
agreed on the importance of dissent and critique, the precise role of critique was debated
during the workshop. Participant 6 expressed concerns about what critique leads to: ‘Engineers
may well be aware of some of the social issues and concerns around their technology [through
critique]. But how does that translate into concrete practices, how can they take that back to their
labs and use their awareness [gained through critique]?” Additionally, scientists and engineers in
SUNER-C who are not aware of the social aspects of their scientific practices may interpret
criticism as something that undermines the validity of their research. The other participants
reacted. Participant 1 noted that coming to terms with critique ‘takes time’ and is shaped by the
‘expertise’ and ‘environment’ of scientists and engineers, Participant 5 said that it requires
‘courage’ and Participant 2 argued that ‘I think you have to go beyond the personal level and
therefore also beyond the project level. What we are talking about now is agenda setting [i.e. the R&I
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policy agendal.” When asked why, he referred to the limited incentives individual engineering
scientists get in terms of ‘financial resources’ and ‘expertise’, which ‘simply cannot be changed in
four years.’

2) What is the capacity of engineers to take more into account?

This move ‘beyond the personal level’ led the participants to discuss a second aspect, namely the
role of the individual engineer in a wider system. This discussion was stimulated by a card on
the role of engineers, which read ‘Individual engineering scientists are only one element of the
whole system, which includes policies, funding mechanisms, universities and industry. Engineering
scientists primarily do what the system expects them to do. As individual researchers, their influence
is limited.' Participant 2 agreed with this statement and Participant 1 added that engineers can
use ‘expertise to look at a small part, but they need a lot of other knowledge to do something, albeit
for a bigger problem, to arrive at a solid solution there. Both agreed that engineers can only do
so much, while Participant 3 was concerned about giving engineers too many roles and
responsibilities. Later on, Participant 6 acknowledged that ‘engineers are part of a system, a
project system, and have specific expertise’ but believes that they can still make a difference by,
for example, ‘including an NGO or social scientist in the board of a research group [...] including
them in projects to think about the integration of societal issues [...] Or designing projects in a
transdisciplinary way.’ Participant 2 reacts by mobilising another argument: '/ tried that [what
participant 6 says] at the end of my career. And every time | applied [for such projects], | was
unsuccessful.

3) How to measure the quality of the collaboration?

Another aspect that requires more attention in future research and integration initiatives is
how the measure the quality of collaboration. Participant 2 says ‘It is not just about coming up
with ideas, but about testing them through experimentation. Excellence is the starting point. That is
expertise, excellence is expertise, and then quality of execution." While Participant 3 asked ‘how do
you then monitor quality? Is that evaluation? while Participant 6 added ‘how do you measure
quality? Participant 2 states that there is a ‘a whole scientific field” on doing just that, while
Participant 6 asks if this can be done by interviewing each other. Participant 1 thinks that ‘it can
be a qualitative assessment, but also quantitative one.’

3.1.4 Conclusions derived from the WP6 workshop

The participants of WP6 agreed that all WP6 members had good intentions and wanted to
collaborate. When a large-scale research initiative would be developed, they find it important
to consider multiple perspectives, including those of NGOs. From the proposal phase onwards,
power imbalances should be recognised by the project partners. The development of a
common language and baseline of knowledge, including a critical view of business case
development is also considered as essential by WP6 members.
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In future research and integration initiatives, WP6 members would like to direct more attention
and discussion to the role of critique, the capacity of engineering scientists to take socio-
technical aspects more into account and ways to measure the quality of collaborations.

3.2 Learning from best practices

Recognizing the need for co-creation processes in European policymaking in the face of
policrisis (COVID, climate change, digitalization, etc), the European Commission commissioned
a handbook that “presents a practitioner-oriented narrative for the design and implementation
of innovative participatory processes and workshops to address societal challenges -
coordinated by policymakers and with the active engagement of key stakeholders. ... By
combining community engagement and knowledge management services, the handbook
highlights how participatory processes can be embedded in the policymaking cycle with a view
to improving the societal value of generating collaborative innovation, goodwill and co-created
evidence for informing policymaking.” (Matti et al., 2022, p.8).

However, although the need for co-creation has recently been recognized, successful
implementation of co-creation policy practices is an ongoing process. In the below section, we
explore two cases in which the European Commission has endeavoured to co-create climate
and energy policy: the EU Green Deal and BREV. We reflect explicitly on NGO involvement, as
co-creating policy with industry and research organizations has been well institutionalized, but
the role of civil society as an equal and equally endowed actor is lagging behind. We inventory
actions being taken in this regard and induce co-creation lessons to be incorporated in a
SUNER-C LSRI.

3.2.1 Standard procedures in EU decision-making

3.2.1.1 Civil society-involvement procedures in the EU

Other than outside lobbying (influencing policymakers from outside the formal legislative
process by steering public opinion or undertaking legal action), there are different
institutionalized ways in which underrepresented stakeholders, including (climate) NGOs and
labour unions, can influence EU policymaking processes. There are public consultation
processes by which the Commission collects input from stakeholders on proposed legislation
and policies. All stakeholders can engage in open consultation, but environmental and social
stakeholders are often explicitly invited (European Commission, 2021). Another
institutionalized way for civil society to influence EU policy is via the EC's more ad hoc expert
groups and advisory committees that advise on specific policy issues. Depending on the
expertise of the environmental and social stakeholders, they are invited to participate in these
groups. However, despite EU legislation being updated in 2016 to mitigate this tactic, many
European expert groups remain dominated by industry interests (Richter and Haas, 2020).
Member states’ experts also have a more direct line with business interests than with
environmental and social stakeholders’ interests, and consequently their underrepresentation
at national level is also reflected at EU-level. Furthermore, the EC has set up several structured

Funded by the European Union, Grant agreement
No 101058481 29




oy
£
&
Yoy, e\
ed by SVY

dialogue groups and advisory initiatives, like the Civil Dialogue Groups, to facilitate structured
dialogue with civil society organizations (incl NGOs) and influence policy decisions. However,
this initiative has been mostly limited to agricultural sectors (European Commission, 2025). The
European Economic and Social Committee (EESC) is an advisory body that represents
employers, workers, and civil society organizations (incl NGOs). It publishes and sends to EU
institutions opinions on EU legislation and policies. However, it is generally recognised that this
body’s influence on policymaking is rather limited. The European Commission also organizes
Civil Society Forums in various policy areas, including environment (see the Sustainable
Development Forum, recommended by the EESC), to provide a platform for civil society to
discuss issues, share best practices, and influence EU policies. Furthermore, the European
Citizens' Initiative and various funding programs involve citizens and civil society.

In addition to environmental and social stakeholders’ involvement, there are also means to
reduce the dominance of corporate interests in EU lobbying, such as the transparency register
and limiting lobbying access. It is a good practice which is not present at national level. To
illustrate the discrepancy in EU lobbying capacity, Haas and Sander (2020 p.5) find that only
12% of lobbyists in Brussels represent the interests of employees, human rights and the
environment; the remaining 88% defend corporate interests. However, as shown below,
transparency as such does not offer guarantees for qualitative involvement in decision-making
making.

3.2.1.2 The European Green Deal: increased public participation (incl. climate NGO involvement)
and co-creation

Various attempts have been made by the European Commission to ‘level the lobbying playing
field" in EU climate and environmental policy processes. This includes preferential involvement
of environmental and social stakeholders, as well as curbing and making more transparent the
lobbying by corporate interests. In the recent Green Deal, these attempts for increased civil
society involvement are clear, albeit insufficiently so, as can be read in the letter from Climate
NGOs to the European Commission on civil society participation in the ongoing revision of the
National Energy and Climate Integrated Plans (NECIP), “is displaying a worrying lack of
involvement of the public” (CAN EU, 2023, p.1).

On a positive note, it was an EU obligation to organise broad consultations for drafting the
NECP. Consultations are also mandatory for drafting the social climate plan. Also, in the case of
‘technical’ support for national governments, it is often compulsory for stakeholders to have
their say. For example, a broad consultation took place in view of drafting the social climate
plan and the Belgian sustainable finance strategy, for which in both cases, Belgium received EU
support to elaborate this, and consultations with civil society had to take place at the technical
level. In practice, as CAN EU points out, this is a ‘mixed bag’ and depends very much on how the
national governments implement it, how many resources and support are available, etc. This
often creates the risk of citizen washing. The Commission could at least strictly enforce formal
consultation procedures and accountability, provide the required resources and support for
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qualitative participation, and transparency on a wider consultation process when implementing
EU legislation.

The European Green Deal provides goals for climate neutrality by 2050 contains various
initiatives, including the National Energy and Climate Plans (NECPs) and Long-Term Strategies
(LTSs) - which indicate how nations intend to meet the 2030 Green Deal goal, the European
Climate Pact (ECP) and the European Climate Law (ECL).

The ECL writes into law the goal to become climate-neutral by 2050, set out in the European
Green Deal (European Commission, 2025). It also includes the measures to a) keep track of
progress towards this goal and the 2030 milestone target and b) adjust actions accordingly. The
European Climate Law requires the Commission to “facilitate an inclusive and accessible
process at all levels, including [...] citizens and civil society”, to contribute to achieving climate
neutrality (Art. 9). Furthermore, the Commission shall engage with stakeholders on preparing
voluntary indicative sectoral roadmaps, including the “facilitation of dialogue at Union level, and
the sharing of best practice” (Art. 10). (Peeters et al., 2023, p.33).

The ECL built upon the "Clean Planet for All" Communication and the 2030 Climate Target Plan
(Ammann and Boussat, 2023). The European Commission conducted public consultations on
these and related documents, allowing civil society to express their views. However, the
(geographical and topic) representativeness (including issues around astroturfing) and
effectiveness of these consultations have been critiqued (Ammann and Boussat, 2023) Climate
NGO ClientEarth specifically advocated for ensuring the accountability of EU institutions and
Member States in meeting the ECL's targets (Kulovesi et al., 2024).

Proposed provisions enabling access to justice for citizens to challenge the legality of National
Energy and Climate Plans (NECPs) and Long-Term Strategies (LTSs) - which indicate how nations
intend to meet the 2030 Green Deal goal - were ultimately rejected. The EU Governance
Regulation does require public consultation from Member States preparing NECPs and NLTSs,
and obliges them to create multilevel dialogues that include a broad set of stakeholders, aimed
at discussing climate and energy policy scenarios. More generally, the EU Directives on
(Strategic) Environmental Impact Assessment require Member States to inform and consult the
public on the relevant environmental implications ((Peeters, 2023) p.34).

The ECP is an initiative under the European Green Deal, aimed at engaging citizens,
communities, and organizations in climate action (European Commission, 2020). The
Commission designed the ECP as a broad “movement of people” promoting sustainability via
climate “ambassadors”, pledges, “peer parliaments”, dissemination of information and other
means (European Commission, 2020). Peeters et al. (2023, p.34) describe this as supporting “a
bottom-up (informally selected, self-moderated) “peer parliament”, next to a top-down
(formally selected and externally moderated) national “citizens’ panels” project supported by
DG Research as a component of the Conference on the Future of Europe” and argue “these
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experiments in deliberative democracy have been inspired by the increasing number of citizen
assemblies and “mini-publics” which have been held in various countries including EU member
states”. Much can be learned from such deliberative forms of public participation, as long as
best practices are fed back to the European level (Farrell and Curato, 2019; Elstub et al., 2021).
NGOs involved in the ECP (like CAN Europe, WWF, and Friends of the Earth Europe) pushed for
clear timelines, accountability mechanisms, and support for vulnerable communities. Their
advocacy helped shape the ECP's focus on empowering citizens and local actors to take
concrete climate actions (CAN EU, 2020).

Nevertheless, structurally well financed organisations with strong expertise allowing to engage
in high-level discussions on EU-legislation would be more beneficial than peer parliaments etc.
A well-structured, transparent process via which as much information as possible (e.g. impact
assessments, stakeholder input, complementary studies, Member States’ or other political
stakeholders’ opinions,...) is being made easily accessible, and support for civil society to build
expertise and capacity and allows consultation of the rank and file is the way forward. This is
much more the case at EU-level than at national level. EU resources remain in that context
indispensable. However, those resources have become more than before subject of attacks,
among others by the way the European Commission lately has launched new initiatives in an
untransparent and rather chaotic way and without the appropriate consultations, and the
tendency to use more implementing legislation with technical bodies drafting important details
and organise consultations via own procedures and networks to which civil society struggles to
gain access.

In their elaborate policy report, evaluating the EU climate governance framework for the
European Green Deal, Peeters et al. (2023) raise various points for improvement - some of
which are echoed by the call from climate NGOs (CAN EU, 2023)

e Public participation in EU member states working towards meeting the Green Deal goals
should be used more systemically and should be assessed (timely, fair, transparent,
inclusive and effective involvement - to prevent ‘citizenwashing) and enforced,
supported by a mix of legal requirements (extending the Governance Regulation),
guidance on and sharing of best practice (including timely publicly sharing of
documents), and capacity building.

e Strengthen and concretise requirements for public participation (rights to participate,
procedural obligations; cf. Armeni, 2021) across the Green Deal (i.e. for the ECL, ECP, the
Commission’s impact assessments and the formulation and evaluation of NECPs and
LTSs). Deliberative democracy experiments like peer parliaments, mini-publics and
citizens' panels should be deployed targeted and be better connected to major decision-
making moments (cf. European Commission, 2022). Moreover, these experiments
should incorporate national-level lessons in their design.

e Public participation arrangements in various EU-level committees and initiatives (like the
InvestEU Advisory Board; Innovation Fund design; European Investment Bank
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spendings) leave room for a more systematic and balanced involvement of relevant
stakeholders. A more permanent and comprehensive consultation structure on EU
climate policy, including various stakeholders, is needed.

e The ECP, the tool for citizen participation in EU climate policy, remains unclear in terms
of its strengths, weaknesses and overall effectiveness, a couple of years after its launch.
It should more systematically support participatory collaborative sustainability
“experiments” (see, e.g., Ehnert, 2022; Dubash et al., 2022) and empower young people
as they are currently a major neglected stakeholder group.

e More work should be done to identify and support the conditions for synergy between
public participation and the climate transition - such as sufficiently capacitated
participants, providing easily accessible necessary info, structured processes and a seat
to the table. The EU's Social dialogue is a good example.

¢ Inthe face of increasingly many and serious societal problems, an “emergency mode of
governance” dominated by the executive has arisen. Even under such conditions, public
participation should be systematically included - which is currently not the case.*

A final issue, perhaps the most pressing, is the lack of resources that climate NGOs receive,
both on a structural basis, as well as in compensation for their consultation and advocacy
services. Where the corporate lobby is financially and network-wise well-endowed as there is a
clear business case for lobbying on (/against) climate policy, there is no such business case for
climate NGOs. Hence, despite measures by the European Commission to ‘level the lobbying
playing field’, further action is needed, based on the above list of advice, but also in financially
contributing to the actions of climate NGOs and other civil society organizations.

3.2.1.3 BREF experience (Best Available Technologies Reference Documents)
Origins

The Industrial Emissions Directive (IED) is Europe's main legislation to reduce emissions to air,
water and soil. As ambition always can be better, emissions and norms of the most polluting
agro-industrial installations (about 50,000 in EU) are regularly reviewed and updated. For each
agro- or industrial sector there is a trajectory to define the emissions, to evaluate results and
(emerging) technologies. To achieve this, a collection of experts from Member states
(government and research organisations), environmental NGOs (like the EEB) and services of
the Commission. This participatory, rigorous and transparent approach is known

4 In this sense, Omnibus is a good example of how participation was stifled: CSRD and CS3D have been years in the
making, with the highly structured and relatively transparent process of EU-decision making, and very much input
from NGOs. Barely a year after completing this extremely intensive process, this legislation is suddenly reopened
and fundamentally questioned, in an emergency procedure that totally contradicts the plotted way of working. This
is totally impracticable for NGOs, creates a huge information backlog, and makes firewood out of years of investment
of time, resources, expertise, ....
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internationally as the Sevilla Process and is led by The European Integrated Pollution Prevention
and Control Bureau (EIPPCB).

It has proven to be a process that makes consensus possible in legislation for sectors that have
the largest impact on the environment. And the decisions are made based on scientific and
techno-economic information and data, with the participation of all relevant stakeholders. This
assists the efficient implementation of the Industrial Emissions Directive across the European
Union.

Process

For each BREF, the European IPPC Bureau sets up a Technical Working Group (TWG) to carry
out the exchange of information on BAT. A TWG usually consists of between 100 and 200
experts. NGOs are invited. The European IPPC Bureau organises the work of the TWG, fosters
the exchange of information, makes a scientific and technical analysis of the vast amount of
information exchanged, drafts the BREF and proposes compromise solutions on issues where
the views of technical working group members differ from each other. The European IPPC
Bureau acts as a neutral, technically competent and permanent body to all TWGs.

For each sector, an ad-hoc working group updates the existing norms, after a detailed
examination of all the facts and data related to the use of the latest state-of-the-art processes
and technologies. It is an extensive, inclusive and transparent exchange of information between
stakeholders to define new Best Available Techniques and to discuss their inclusion in the
reference documents on Best Available Techniques (the BREFs). Finally, Member States vote on
these conclusions that will become environmental legislation after their formal adoption by the
European Commission. A disadvantage is that this process takes place in Sevilla, meaning that
all the member states, experts and environmental and social stakeholders will need to travel to
be present.

The engagement process involves structural participation by technical working groups (TWGs)
for each sector that is undergoing review. These TWGs include representatives from industry,
environmental NGOs, member state authorities, and the European Commission itself. The
European Integrated Pollution Prevention and Control Bureau (EIPPCB), based in Sevilla,
coordinates the process and ensures transparency. The TWGs discuss current technologies,
propose potential improvements, emerging technologies, and assess economic and technical
feasibility.

When it comes to the scope of discussions, it is all about industrial processes, emissions data,
abatement techniques that exist/will exist. Environmental performances and other cross-
cutting effects like energy efficiency, waste reduction, process optimizations will also be
discussed. A last is the examination of the cost-effectiveness of potential regulatory impacts to
ensure that proposed techniques are realistic and applicable across various industrial settings.
This is more difficult for emerging and innovative technologies, but by doing so, solutions can
be found or at least the emerging technologies will be discussed in an early stage.
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Results of the discussions

The end goal is to have consensus on the BATs after (multiple) negotiations. The TWGs engage
in multiple rounds of discussions, where industry provides technical and economic feasibility
data, while NGOs advocate for stronger environmental standards. If disagreements arise,
further data collection and negotiations help to bridge gaps. The final BAT conclusions aim for
broad stakeholder consensus, although they are ultimately adopted by the European
Commission if no full agreement is reached. Before adoption, the Information Exchange
Forum (IEF) can be concerned. They oversee the information exchange on the BREFs and is
composed of representatives from the Commission, Member States, industry and
environmental non-governmental organisations. It has a crucial role in delivering an opinion on
the BREF. Their opinion will be the guide for the decision of adoption. This opinion always
becomes publicly available.

The result is binding environmental performances and benchmarks across all industries in the
EU, supported by many stakeholders from society. This ensures a certain level of trust &
compliance of the industries to the new standards, which is also necessary for the industrial
and societal transitions of this century.

Lessons for LSRI

While the BREF procedure applies to established industrial technologies, its principles can be
adapted to the early stages of technology development (low TRL levels). Key lessons include:

e The early-stage dialogue between multiple stakeholders: In working groups on
innovative technologies (like e-fuels) with researchers, industry, environmental
stakeholders, and trade unions to identify key concerns and cross-cutting issues like
sustainability challenges, the impact on the labour of the innovative technologies.
Specific attention needs to be given to societal concerns, social impacts, environmental
considerations, etc. before scaling up new technologies.

e Make sure that discussions on innovation are transparent and open sourced: For
(civil) society, there will always be a knowledge gap on technologies and research. We
need to close the gap. This means the creation of accessible platforms for sharing
research progress and potential societal impacts. This will stimulate and encourage
feedback loops between technology developers and civil society.

e Provide access to good, sufficiently in-depth but well-structured and specialised
information and knowledge on the subject while offering the opportunity to have civil
society’s concerns included in impact studies, technical analyses, etc. A third, neutral,
party needs to be included to ensure the information flow and guarantee that the
argument of “business sensitivities” related to new techniques and economic data
prevent companies from allowing access to information.

e Pilot-scale assessments with stakeholder review: researchers, industries and civil
society could look at demonstration projects together with direct involvement in the
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activities and demonstration phase. There can be third-party assessments to evaluate
the cross-cutting feasibility to objective the debates.

¢ Incorporation of Just Transition principles: trade unions are not included in most
discussions on innovative technologies. This needs collaborative effort to include
workforce transitions.

These lessons would make sure that tackling cross-cutting issues of emerging technologies will
take place in a comfortable and objective scene.

4 Six propositions for the integration
of cross-cutting issues in a Large-
Scale Research Initiative (LSRI)

Addressing the wicked societal problem of transitioning to sustainable fuels - a challenge
marked by uncertainty and social contestation - requires a collaborative approach grounded in
actionable principles. The following six propositions, drawn from our direct experiences in
SUNER-C and case studies in this report, serve as a foundational tool for designing an LSRI. By
applying them from the outset, an innovation initiative can be shaped that is realistic, robust
and democratic.

1) Treat the LSRI as a shared opportunity for democratic and responsible research and
innovation

The growing focus on societal acceptance by engineering and natural scientists, industry and
policymakers presents a meaningful opportunity to broaden the approach to innovation. This
growing attention is positive, but as long as it restricted to only ‘societal acceptance’, it still
presents a very limited view on the role of society, namely with societal actors as essentially
passive recipients of technology, that have to be warmed up to become receptive to
technological innovations. An LSRI is an opportunity to go beyond such an approach and invite
social scientists and civil society actors to, from the start, work alongside technical experts to
develop technologies that are not only innovative, but also inclusive and socially robust, and
that present answers to societal challenges and considerations.

2) Embrace a critical, transformative approach to innovation, guided by a framework of
planetary and social boundaries, while balancing economic, social and ecological
concerns
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Responding to the multiple crises the world is facing, requires more than incremental
innovations. It requires system innovations that are critical for business-as-usual and that
transform existing structures and practices, but with a specific goal in mind, namely operating
within planetary and social boundaries, while complying with democratically agreed ethical
standards. Such an approach can help to guide innovation in an LSRI. More concretely, when
developing business cases or exploring potential commercial applications, it requires that
projects maintain a critical lens, such that economic value is considered alongside social needs
and environmental responsibilities, ensuring that innovations contribute to the public good and
not just to market success.

3) From the start, embed collaboration and joint understanding around objectives,
problem definitions and solutions

A different approach to innovation can only work when it is embedded from the start, and even
from the proposal and preparation stage. All project partners commit to ground rules for
constructive collaborations and coproduction and co-creation principles, starting at the
proposal stage. These principles shape the project's questions, methods and outcomes from
the outset. Partners actively discuss, reflect on, and collaboratively develop a shared
understanding of the sustainability issues, integrating the diverse perspectives and realities of
all involved.

4) Engage a diversity of disciplines and a diversity of societal perspectives

Integrating societal concerns and developing a broader vision of vision cannot be done when
innovation projects remain almost exclusively on a small basis of disciplines (natural sciences,
engineering sciences) and stakeholders (industry, science, government). A LSRI should include
a broader set of disciplines (social sciences, humanities) and more stakeholders (environmental
movement, labour unions, consumer groups, small businesses...). They should be actively
engaged in shaping project directions, identifying challenges and considerations and evaluating
progress.

5) Ensure inclusive governance and practical support from the start, including
mediation for mitigation of power imbalances in procedures and processes

These aforementioned actors also have a voice in project governance. Their involvement in
decision-making and in shaping project goals ensures that a range of societal values and lived
experiences are reflected throughout the work. To support meaningful participation, small
partners are provided with adequate financial resources to ensure a level playing field. This
recognises the time, effort and knowledge they bring and removes common barriers to
sustained engagement.
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Attention to power dynamics between, for example, disciplines (e.g. engineering and social
science) or between institutions (e.g. policymakers and NGOs) via respectful dialogue help
prevent dominance by any single perspective. To mitigate power imbalances, it is crucial to
provide continuous professional guidance and facilitation throughout the project during
conversations, discussions and meetings to level possible power imbalances.

6) Work on a science culture shift: social scientists take the lifeworld and agency of
technical experts into account; the current engineering and natural sciences culture
shifts towards more reflexivity

Social scientists engage with technical partners by incorporating their questions, concerns, and
everyday practices when developing and transmitting their perspectives. This fosters mutual
understanding and ensures that social perspectives remain relevant, accessible and
constructive. Their engagement actively considers the lifeworld and agency of technical experts.

Although engineering and natural scientists already increasingly focus on the social acceptance
of their work, they can still benefit from integrating broader societal considerations into their
research. Regular reflection and discussion on societal issues embedded in everyday research
activities are not yet part of mainstream engineering culture. Following the idiom of
coproduction, such reflection on societal concerns and professional roles becoming habitual
fosters more responsible and responsive innovation.
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