®

Check for
updates

CHAPTER 4

Catering for Socio-technical Transformations:
Rethinking Technology Policy for Inclusive
Transformation

Abstract This chapter zooms out from looking at concrete pilot projects
to looking more broadly at the implications of discussions on pilot proj-
ects as sites of politics. We discuss how such a perspective might feed into
the work of innovators, funding bodies and the making of broader tech-
nology policy agendas. The chapter highlights the great potential in pilot
projects as a mode of innovation for energy transitions, but bring to the
fore the way such innovation activities often take on traditional and
technology-centred characteristics. We argue that there is a need to change
not only the ways that projects are funded to ensure diverse scientific par-
ticipation. It is equally important to challenge the underlying assumptions
and questions asked in pilot activities, as well as the goals of such energy
transition activities. This entails a distributed agenda, where actors across
the ecology of innovation share responsibilities for moving towards more
just, democratic and humane modes of experimenting for sustainability.

Keywords Innovation policy ® Innovation practice ® Just transitions

In the previous chapters of this book, we have flagged the importance of
pilot and demonstration projects as key activities in current energy and
sustainability transitions. In this chapter we will zoom out from the proj-
ects and activities as such, to discuss a set of implications that follows from
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the three earlier chapters. Our discussion focuses on three distinct sites
where our earlier analysis in this book is of relevance. First, we will look at
implications for the types of pilot and demonstration projects that we have
studied in this book. Second, we will look at the institutional embedding
of such projects, primarily by discussing the relationship between research
and innovation funding and possibilities of doing things differently within
current frameworks. Third, we will discuss more broadly some challenges
for contemporary innovation, research and technology policy in working
to produce pilot and demonstration projects that not only cater for tech-
nology development, but also seek to achieve what we broadly can call a
more inclusive transition.

These three sites are closely interlinked, constituting a wide ecology of
actors, organizations and technologies that shape and actively orchestrate
the potential roles that pilot and demonstration projects take on in sus-
tainability transitions. Our key argument in this concluding chapter is that
while piloting and demonstrations hold great potential as a mode of inno-
vation for increased sustainability, there is still a need for transforming
such activities to make them more inclusive and more oriented towards
broader collectives of actors. Observations highlighting that this should
be the collective responsibility of a wide ecology of actors, also opens for
diagnosing contemporary innovation policy and suggests the develop-
ment of somewhat different policy measures than those that are usually
prescribed for improving innovation for sustainability.

TRANSFORMING THE INNOVATION PRACTICES
OF P1LoT PrROJECTS

Through this book, we have argued that pilot and demonstration projects
are a central mode of innovation for realizing many climate and sustain-
ability ambitions. Beyond this, we have suggested that such projects are
political entities: they do not only discretely change technological systems;
they are potentially transformative for societies more broadly. This is one
of the reasons why a reflective approach to participation is important, not
as a matter of securing social acceptance for new technological configura-
tions, but rather as a matter of securing legitimacy and opening up the
issues within and around such projects to forms of democratic governance.

In this book, our discussions have primarily circled around innovation
within the field of smart energy technology and electromobility. While our
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discussions have illustrated diversity on behalf of pilot and demonstration
projects in terms of the degree of engaging socio-technical complexity,
such projects also tend to re-produce what Chilvers et al. (2018) describe
as dominant participatory collectives. In Chap. 3 we discussed participa-
tion as an orchestrated phenomenon (Skjolsvold et al. 2018). Keeping
with this metaphor, we might say that the actors who set up and establish
pilot projects tends to orchestrate participation either as a form of con-
sumption, that they seek participation though igniting bebaviour change or
that they open for participation in the form of consultation.

On the one hand, participation orchestrated in these dominant ways
limits potential transition agency on behalf of various publics, keeping it
within well-defined and previously established roles that do not necessarily
challenge the non-sustainable traits of contemporary societies. On the
other hand, the technologies also tend to be framed relatively modestly, in
the sense that the impacts of technologies are discussed in very narrow
terms. As an example, experimenting with demand side management or
demand-response technologies tends to be understood as very discretely
relating to energy demand and its potential flexibility, in such a way that
social agency is reduced to consumption (Wallsten and Galis 2019;
Throndsen and Ryghaug 2015). Such technologies, however, have much
broader potential social implications. From a critical perspective they
might feed into social processes of re-producing energy poverty, tradi-
tional gender roles and other forms of inequalities (Suboticki et al. 2019;
Powells and Fell 2019), but there are also examples of such technologies
becoming catalysts of what we have called energy citizenship (Ryghaug
etal. 2018).

Hence, we are faced with a situation in which many pilot and demon-
stration projects within smart energy and electro mobility mobilizes a very
narrow conception both of what technology can do, and of what its social
implications are. This is a paradox, because smart energy technologies
tend to be part of elaborate visions not only of small energy system
demand-side changes, but also of broad energy system and society wide
transformation (see e.g. Strengers 2013; Goulden et al. 2014; Skjolsvold
2014; Ballo 2015). Such visions are sometimes formulated by scholars,
but just as often circulate through the rhetoric of policy and industry. A
prominent example of this is the EU strategic energy technology (SET)
plan and its integrated policy roadmap, which state that activating and
engaging consumers is a chief energy policy challenge in the EU for the
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coming years. Why are such sentiments not well reflected in the innova-
tion practice of most pilot projects?

From our perspective, a key part of the problem at hand is that pilot
and demonstration projects within smart energy technologies and electro
mobility often have very clear technological goals, or what Weiland et al.
(2017) call ‘target knowledge’. Examples can be the integration of new
renewable energy technologies or the balancing of supply and demand in
the electricity system. On the other hand, the social goals, or social target
knowledge tends to be formulated weakly, for instance as an abstract and
non-specific idea of becoming flexible energy users or more active
consumers.

Thus, a key challenge for innovators who engage in the production of
pilot and demonstration projects is to symmetrically develop both social
and technical target knowledge associated with their projects. Over the
last decades, the social sciences and humanities have produced a vast rep-
ertoire of potential forms of social target knowledge (see. e.g. Ingeborgrud
et al. 2020; Sovacool 2014; Sovacool et al. 2020). Examples are manifold
and rich within the literature on energy justice (e.g. Jenkins et al. 2018),
where there has also been developed specific normative analytical catego-
ries for smart energy technologies, such as the goal of achieving flexibility
justice (Powells and Fell 2019). To us, then, a key question remains: Why
is target knowledge most often deeply anchored in very specific techno-
logical goals and seldom formulated in terms of visions about social factors
and future societies? Why has it become common sense for research proj-
ects to highlight the need for technological progress within rather limited
and narrow technological areas and to a lesser extent fund research that
follow up on the societal transitions needed in order to meet future soci-
etal goals such as low carbon societies and sustainable living? Later in this
chapter, we will relate this strongly to the role of funding agencies, but for
now, we will continue to probe the logics within projects.

TuaE CHALLENGE OF THE SOCIAL: SOCIO-TECHNICAL
ASYMMETRIES IN PILOT AND DEMONSTRATION PROJECTS

Through decades of studies on design processes, scholars from STS have
illustrated that technology developers mobilize insights, or imaginations
of technology users as key resources in design and innovation processes
(e.g. Woolgar 1990; Akrich 1992; Oudshoorn and Pinch 2003). Our
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discussions in Chaps. 2 and 3 illustrate that the same is true within smart
energy technology and electromobility (see e.g. Skjolsvold and Ryghaug
2015; Ryghaug and Toftaker 2016). Those who develop pilot and dem-
onstration projects like those we have discussed, often do so either though
imagining themselves as the ideal users of their own technologies (Strengers
2013, 2014), or through imagining technology users as a potential hurdle
which should ideally be bypassed through clever design or automation
(Fjellsd et al. forthcoming; Skjolsvold et al. 2019). We will return to ques-
tions concerning the role of funding mechanisms later.

At this point we will note that there is a gap between the rhetoric of
European policy, and the practice of many pilot projects, where policy
rhetoric points towards ambitious social target knowledge while this is not
always followed up in practice. From our perspective this is both disap-
pointing and a missed opportunity. In practice, such asymmetries can take
on many forms. In some instances, demonstration projects might mas-
querade a pure focus on technology with rhetoric on user involvement and
user centric design in order to please funders or other external stakehold-
ers that have attempted to orchestrate the participation of technology
users as co-designers. To provide one example, this was observed in a large
European interdisciplinary research and innovation project (Skjolsvold
and Lindkvist 2015) where the technological goals of the project were
clear; while leaving other goals in the dark. On the one hand, the project
sought to verify technically that households in Italy and Germany were in
principle able to produce as much electricity as they needed from newly
installed solar panels. However, actors within this project had identified
the mismatch between production and demand from solar power as a
challenge, and hence intended to implement smart energy management as
a way of exchanging electricity between buildings in a neighbourhood, in
order to ensure that supply and demand were matched.

The project flagged ambitions of such neighbourhoods becoming enti-
ties of sharing and collaborating, hence quite clearly articulating a set of
socially oriented forms of target knowledge for the pilot project. Given
our discussions on material participation and energy citizenship in Chap. 3
(see also Ryghaug et al. 2018), one might intuitively consider this project
as one that, on the one hand, tested a set of new technologies, while, on
the other hand, using that technology to raise a set of public concerns or
issues, allowing for new forms of collaborative participation in transition
activities on behalf of the involved households. This might comprise a
quite radical orchestration of public participation through smart energy
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technologies. As a way of achieving these quite ambitions social targets,
the actors behind this project formulated ambitions of co-designing the
involved smart energy technologies together with the prospective technol-
ogy users of the project.

If taken at face value, this large European project involving several dem-
onstration sites, explicitly relied on users participating as designers to
achieve success. In practice, things looked different. From the start, the
involved researchers and innovators were very sceptical towards involving
users in real design and development activities. The scepticism was often
rooted in questions concerning whether users really could understand
such complex technologies in ways that made it possible for them to par-
ticipate in technology design exercises. Through a gradual process, the
goals of co-design were dismissed in practice. The rhetoric of co-design
remained, however, and a form of co-design workshops was conducted.
No actual users were invited to these workshops, and instead, project
engineers acted as users themselves. This was justified by the fact that in
principle, they could very well become future users of the technologies
they were developing.

This story serves to illustrate that while the social aspects of many
energy pilot and demonstration projects today makes up a much larger
share of the narratives of such projects, these narratives do not necessarily
reflect actual project practice. On one level, this might reflect a status gap
in the relationship between social and technical knowledge within such
projects (Ingeborgrud et al. 2020). Just as important, however, is proba-
bly the relationship between individual projects such as this, and their
funders. Gram-Hanssen and Darby (2018) point out that funders who ask
for citizen participation and engagement tend to do so quite vaguely, and
in ways that open for purely tokenistic acts of inclusion. A possible inter-
pretation of this, building on the work of Colette Bos et al. (2014), is that
European science policy and funding mechanisms tend to cyclically mobi-
lize new terms within their documents, without necessarily imposing
strong sanctions on actual science and innovation practice. In what follows
we will dive deeper into the relationship between funding and innovation
practice, and potential consequences for citizen participation and inclusion.



4 CATERING FOR SOCIO-TECHNICAL TRANSFORMATIONS: RETHINKING... 99

THE ORCHESTRATION OF RESEARCH AND INNOVATION
THROUGH FUNDING

Over the last pages, we have critically discussed some traits that we find
problematic in many contemporary pilot and demonstration activities.
Keeping with a perspective where we see transitions as enacted by a wide
array of actors, changing this situation is not the sole responsibility of
individual researchers or consortia. Changing the dynamics of the way
research and innovation is conducted and the logics of such activities are
also, of course, a form of socio-technical and multi-level transition. As we
discussed in Chap. 1, the dynamics of such transitions entails work amongst
a wide array of different actors engaged and embedded in various con-
texts. It also takes time.

As we hinted at in Chap. 2, access to research and innovation funding
is a key resource mobilized in the making of pilot and demonstration proj-
ects. Such funding is often a way for authorities of different kinds to enact
innovation, climate, transport or energy policy. An example of this is the
Norwegian government’s efforts to implement “National centres for envi-
ronmentally friendly energy” (called FMEs), which was a direct conse-
quence of a cross parliamentary political agreement on how to tackle
climate change. The outcomes were a series of long-term funded research
centres, of which the vast majority have been technological in character.
The explicit mandate was to engage in value creation and innovation
within green energy technology in close cooperation with industry. This is
a funding mechanism with some similarities to those of UK Energy
Research Centre (UKERC) and other similar UK-based initiatives
(Winskel 2018). A key activity across the Norwegian FME centres was the
setting up of pilot and demonstration projects. As Schot and Steinmueller
(2018) have highlighted it is very difficult to assure that such efforts go
beyond classical technology-oriented pilots. Hence, this is one example of
how governments work to orchestrate the work of researchers and tech-
nology developers, where the outcome quite predictably was the forma-
tion of a set of large consortia which primarily engages in classical
technology development activities.

On a basic level, the Norwegian example of centres for environmentally
friendly energy reflects scholarship highlighting that in pure shares of
funding, the social sciences are vastly inferior to the technical and natural
sciences within climate and energy research (e.g. @verland and Sovacool
2020; Foulds and Robison 2018). Yet, our argument here is not that
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funding more social science would necessarily enable more radical and
socially oriented target knowledge in future pilot and demonstration proj-
ects. Such projects are shaped not only by the funding but also by the
underlying assumptions concerning the character of innovation, the char-
acter of human rationality and the roles that technologies are expected to
play in future societies. This has been illustrated repeatedly in research on
smart energy technologies (Skjolsvold 2014; Ballo 2015), and recently
these dynamics have also been shown in analyses of specific funders (Foulds
and Christensen 2017).

Through our discussions in Chaps. 2 and 3, we have seen that many
pilot and demonstration projects rely on funding from the European
Union, and specifically from Horizon 2020, which over the last years have
been the key framework programme for supporting research and innova-
tion within the EU. Within the domain of energy, European research and
innovation funding has arguably marginalized research on demand side
technology use and citizens at the expense of a focus on energy produc-
tion technologies (Wilson et al. 2012; Foulds and Robison 2018). The
increased focus on “accelerated energy innovation” that has become a
prominent aspect of energy policy-making in response to more urgent
need for change have probably also contributed to this development, as
focus has been directed towards cost reductions and deployment support
as well as a central role for the private sector and public-private partner-
ships in transitions (Winskel and Radcliffe 2014).

More recently, however, “active consumption” has become one of the
pillars around which projects from this framework programme is funded,
and indeed, from the sorts of pilot and demonstration projects we dis-
cussed in Chaps. 2 and 3 it is clear that there is often a focus on changing
what happens at the demand-side of the energy system. An important
question for us, then, is why this apparent turn in the logics of European
research and innovation funding has not resulted in much clearer formula-
tions of social target knowledge within pilot and demonstration activities
across Europe?

Foulds and Christensen (2017) have provided some important clues, in
their analysis of the assumptions that underpin funding of energy research
in the Horizon 2020, and specifically the ways that this program concep-
tualizes the relationship between social and technological development
(see also Foulds et al. 2019). According to these scholars, the energy
working programme is firmly rooted within a techno-economic paradigm,
which rests on a dual conceptualization of human agency. On the one
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hand, people are primarily understood to act in the capacity of being ratio-
nal consumers of energy, which results in a focus on behaviour change,
decision making and choice, in other words well within what Chilvers
etal. (2018) refer to as ‘dominant modes of participation’. The key strate-
gies for making consumers more active include raising awareness and pro-
viding information (see also Throndsen and Ryghaug 2015). On the
other hand, people are conceptualized as a potential non-technical barrier
to the diffusion of new technologies (see e.g. Skjolsvold 2012; Eaton et al.
2017). Hence, citizens are, on the one hand, seen as enablers of the transi-
tion through active consumption, while on the other hand being consid-
ered a barrier through resisting and rejecting new technologies. Thus,
Foulds and Christensen’s (2017) policy analysis clearly reflects the tension
earlier described and identified within one single project (Skjolsvold and
Lindkvist 2015).

A similar story can be told about the transport domain. Here, a key
mechanism for the EU’s goal to diversify and strengthen energy options
for sustainable transport is through the Strategic Energy Technology
(SET) Plan that sets out to increase energy efficiency and speed up the
decarbonization of the transport sector, mainly by boosting research and
innovation. Two key actions are put forward for this: (1) Action 7—
becoming competitive in the global battery sector to drive e-mobility for-
ward; and, (2) Action 8—strengthening market take-up of renewable fuels
needed for sustainable transport solutions (European Commission 2017;
Ryghaug et al. 2019). Hence, the goals are purely technological, with the
social world being reduced to “market uptake”. Hence, this policy disre-
gards the vast body of socio-technical knowledge on the diverse and com-
prehensive processes that are needed across transport and mobility systems
to achieve the needed societal transition (Hopkins and Higham 2016;
Suboticki et al. 2019).

All of this means that the way participation is orchestrated in individual
projects is no coincidence. Contrarily, the orchestration of participation is
tightly linked to broader repertoires of understandings of human rational-
ity and technology diffusion that circulate through networks of policy
makers, funders and research scholars. While there has clearly been an
expansion in focus in terms of opening for energy research and innovation
projects that includes a focus on people and human action, the types of
questions asked, the goals formulated and the technologies developed still
appear to be restricted and confined to them being embedded in a rather
tight and limiting techno-economic paradigm. The result is, on the one
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hand, a quest to optimize current patterns of energy consumption and
production, rather than questioning the logics residing behind such pat-
terns and seeking radical alternatives. Further, funding mechanisms and
call texts give little room to ask questions that either do not concern how
to optimize behaviour or how to diffuse the production and deployment
of new technologies.

RE-THINKING TRANSFORMATIVE INNOVATION IN INCLUSIVE,
MATERIAL AND HUMAN TERMS

Our discussion above points to a relationship between the making of pilot-
and demonstration projects, and the ways that such projects are often
funded and anchored in institutions that operate based on narrow defini-
tions of human rationality and technological development. If we are to
return to the language of the multi-level perspective (MLP) as discussed in
Chap. 1 (e.g. Geels 2002), we might say that many of the developments
emerge from within a regime of research and development, where these
definitions and understandings of human behaviour and technological
development are integral aspects of these regimes semi-coherent grammar
or rule-set. Keeping with this perspective, this means that the changes
emerging from such endeavours are likely to be incremental rather than
transformative.

The sorts of criticisms that we have discussed above have deep roots in
decades of work at the intersection of social sciences, technological sci-
ences, natural sciences and innovation studies. During the 1990s,
Constructive Technology Assessment (e.g. Schot 1992; Rip et al. 1995)
was put forward, as a framework where social scientists would work as
mediators, bridging separate worlds, and through this addressing societal
concerns emerging around scientific practice and innovation activities. In
the same period, scholars within STS (e.g. Gibbons 1994) advanced ideas
of context sensitive, problem focussed and interdisciplinary research
under the banner of ‘mode 2 science’ or socially distributed knowledge
(Nowotny et al. 2013). Others flagged the merits of research incorporat-
ing values such as unpredictability, incomplete control and a plurality of
legitimate perspectives as a response to emerging challenges such as cli-
mate change, often described as ‘post-normal science’ (Funtowicz and
Ravetz 1995).
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The acronyms ELSI and ELSA were also put to work during the 1990s,
as a way of dealing with ethical, legal and social implications/aspects,
mainly of the life sciences, genomics and associated innovation. While they
became thematically significantly expanded over the years, these programs
have also become criticized for maintaining quite narrow conceptualiza-
tions of relevant issues rooted in ethics and risks, while overlooking more
fundamental and systemic issues such as global justice and environmental
issues (Zwart et al. 2014).

Later, related ideas have been promoted under the banner of Responsible
Research and Innovation (RRI) (Von Schomberg 2013; Stilgoe et al.
2013), where the goal has been to build anticipatory, inclusive, reflexive
and responsive practices of science and innovation. Both ELSA and RRI
have strived to increase collaborations between social scientists and
researchers and innovators from the technical and natural sciences. While
many scholars promoting such perspectives flag far reaching ambitions on
improving the conditions for how to govern emerging technologies, both
approaches have been criticized of being institutionalized mainly as hedg-
ing mechanisms, where discussions about social and ethical aspects of
technology early in innovation processes is expected to secure acceptance
and reduce resistance to the end products of innovation processes (e.g.
Zwart et al. 2014).

With a basis in challenges such as climate change and sustainability,
recent years have seen the emergence of much critical debate about con-
temporary innovation systems. Johan Schot and Laur Kanger (2018) have
suggested that the dominant rules and Meta rules that have guided the last
250 years of modernization might be fundamentally at odds with achiev-
ing key sustainability goals. The role of science and technology within this
process has been framed either as a vehicle of economic growth to enable
mass production and consumption, or as input factor to national innova-
tion systems that strive to produce domestic growth in a globally competi-
tive landscape. Such systems have produced economic growth, but also
the double challenge of environmental degradation and social inequality
(Schot and Steinmueller 2018). As an alternative, they call for a new and
transformative innovation policy, which starts from the assumption that
“innovation cannot be equated with social progress, even when corvective
social policies ave in place” (ibid., p. 1562). This claim is made based on the
observation that many high-tech developments fuel rising global inequali-
ties and rests on assumptions of increased growth and natural resource
degradation.
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For these scholars, the sustainable development goals (SDGs) consti-
tutes a set of challenges so fundamentally different from the challenges
solved through technological innovations in the past, that one should
challenge the notions that industry transformation or technology transi-
tion is enough. Instead, the notion of transformative innovation policy
suggests that one should actively seek socio-technical system transforma-
tion. As an example, the authors use the systems of transportation. Here,
the role of science, technology and innovation policy within ordinary
innovation systems would be to improve battery capacity in order to elec-
trify new domains of transportation. In this case, one could end up trans-
forming industry structures to some extent and reducing direct CO,
emissions, but one might not realize the SDGs. Instead, Schot and
Steinmueller argue that innovation policy should be mobilized to:

[...] Supporting the emergence of new mobility systems in which for exam-
ple private car ownership is less important, other mobility modalities such as
small taxi vans, public transportation, walking and bicycling are more used
in combination with for example electric vehicles provided by types of com-
panies dedicated to the provision of mobility services using ICT capabilities.
In this new system, mobility planning and thus also reduction of mobility
has become an objective of all actors, and even a symbol of modern behav-
ior. (Schot and Steinmueller 2018, p. 1562)

Hence, they foreground social innovation, the need to explicitly formu-
late social goals rooted in notions of justice, to go alongside technological
goals. This entails expanding on who is involved in innovation and high-
lighting that citizens, NGOs and marginalized groups should play active
roles. A key element of their argument is that producing such an innova-
tion system would not only entail formulating a new policy for innovation,
but also opening for and cultivating spaces of contestation and politics.
These politics would be founded on spaces of experimentation, societal
learning, public debate, deliberation and negotiation, which would be
impossible without broad societal participation.

Presently, there is a stream of scholarship which resonates well with
these ideas, calling for increased attention to what such an inclusive and
transformative form of innovation policy and politics might entail in prac-
tice. We find this encouraging, because these literatures target the sorts of
tensions highlighted in Chap. 1, where we argued that studies rooted
within the MLP have had a tendency to focus quite narrowly on
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technological innovation and diffusion, while studies emerging from STS
have arguably had a broader focus on the role of technologies in society.
An example, is Jenkins et al. (2018), call for stronger inclusion of ethics
and justice, both within socio-technical analysis of transitions, and in pol-
icy making in order to make unfolding transitions more just. Further,
Delina and Sovacool (2018) point to the merits of plurality and diversity
both in terms of recognizing scientific insights across technical, natural
and social sciences, and within organization and decision making in their
call for more human and just transitions. Valkenburg (2020) notes that
calls for plurality of voices in innovation governance tends to result in a
focus on forming consensus but argues that a contestation-oriented order
might be equally fruitful. Jenkins et al. (2020) have further formulated an
agenda which, on the one hand, points to the scholarly merits of energy
justice, and on the other hand, also targets the institutional landscape of
academia, as well as the relationships between academia and the world
around. Resonating well with our discussions above, they highlight the
need to challenge dominant funding traditions, to find new ways of relat-
ing to non-academics, and to not only produce visions about just energy
futures, but to work actively to translate these into practice as well as high-
lighting whose responsibilities it is to effectuate these practices.

Jasanoff (2018) formulates an agenda that resembles that promoted by
Johan Schot and his colleagues working on transformative innovation
policy. Like Schot and Kanger (2018), she traces the roots of contempo-
rary sustainability challenges to early enlightenment thinking and an ever-
growing confidence that science and innovation can resolve all problems.
Current science and innovation geared towards producing low-carbon
energy futures, she points out, are formulated in very narrow ways, and
are typically formulated by the already well-off. In working to advance
transitions in the years ahead, she suggests mobilizing four “technologies
of humility”, which are intended both to sensitize us to the relationship
between problems in the world and policy, and to humanize unfolding
transitions. These technologies are: (1) Framing, that is, the foundations
and focus of our scientific endeavours and innovation activities. As an
example, should we focus on improving the physical properties of energy
systems, or should we rather emphasize improving the lives of those dis-
rupted by global change? (2) Vulnerability, especially through a focus on
how vulnerabilities are shaped by history, place, class and social connect-
edness (3) Distribution, which entails asking questions about how policies
and innovation affect countries, regions and people differently, and how
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to bring the voices of those that tend to be marginalized into the expert-
heavy negotiations about which energy futures to embark on or promote
(4) Learning, which she argues is currently constrained by the frames
imposed on transition activity, and hence needs to be opened to ambiguity
in order to make room for more thorough reflection on societal wide
experience, and the strength and weaknesses of different approaches.

The above discussion signals a stream of contemporary critique against
current innovation systems and innovation policies and their ability to
produce the sorts of outcomes that are needed considering the over-
whelming climate and sustainability challenges. We sympathize with these
criticisms. Nevertheless, we have throughout this book discussed several
pilot and demonstration projects, where we see significant potential for
transformative change. In part, this can be attributed to the fact that the
reach of innovation policy is not all encompassing, and that sometimes
current dominant innovation policy and the rationalities within them can
be enrolled and mobilized for other causes than those visible at face value.
Further, we have seen examples of actors such as large companies, consult-
ing electricians, citizens and policy makers who all in different ways take
part in pilot and demonstration projects and that in doing so mobilize a
wide repertoire of social, political, technological and economic goals and
strategies to advance transitions. We have also seen how material elements
might enable new forms of participation and new forms of politics. Hence,
as we now turn to the final and concluding paragraphs of this book, we
want to remain critical, while highlighting the hopeful potential of doing
things differently.

CONCLUSION: DEMOCRATIC INNOVATION
FOR INCLUSIVE TRANSFORMATION

Through this book, we have shed light on the role of pilot and demonstra-
tion projects in emerging energy and mobility transitions. On the one
hand, we have discussed how such activities emerge, which resources are
mobilized in their production and which roles they take on both in transi-
tion processes and in wider societal changes. This entailed a focus on pro-
cesses and practices of scaling up, and crucially, on the politics of such
projects. Given that such projects are political in character we continued
to discuss what this entailed, how such politics are enacted through pro-
cesses of orchestration, and how such projects might open for new
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materialized forms of participation and energy citizenship. Building from
a critical discussion on the relationship between innovation policy and
pilot activities, we now turn to formulate a set of insights that can be
gleaned from our discussions.

First, from a co-productionist and ecological perspective rooted in STS,
it becomes clear that the responsibilities of achieving systemic transforma-
tions are distributed in society and amongst actors that are spread out
across levels, sectors and domains of society. This means that transforma-
tive change requires innovation policies that target a broad set of issues,
actors and societal domains. Second, this observation calls for very ambi-
tious goals in terms of inclusively working to engage societal actors in
transition work. This means looking beyond the types of actors that are
presently active in building consortiums, developing, testing and using
technologies, to actively ask who are implicated by the proposed develop-
ments and to work actively to amplify the voices heard and included in
such activities.

Third, inclusivity not only entails the enrolment of large amounts of
actors in the pursuit of specific technological goals. Inclusivity also entails
looking beyond the dominant forms of knowledge, to mobilize insights
from different disciplines as well as from citizens and other implicated
actors when framing and formulating questions. Further, it entails work-
ing actively to mobilize epistemic and practical diversity in processes of
innovation. Finally, it entails systematically pushing to ensure diverse out-
comes. Fourth, and building on the latter point, is the importance of pro-
ducing innovation policy and pilot projects that formulates distinctly social
goals to go alongside the technological ambitions, or indeed to conduct
pilots where experimenting with and transforming the social is the end
goal. Such goals can relate, for example, to the use of technologies, but
they could also be much broader, for example formulated as a vision for
how policy and innovation will contribute to a more equitable and just
society.

Fifth, participation and engagement are key social aspects of many pilot
and demonstration projects and should be given priority. Working actively
to orchestrate modes of participation that goes beyond the consumer role
or accepting ready-made technologies should be prioritized. Sixth, and
relatedly, the material elements mobilized in pilot and demonstration
projects (e.g. individual technologies, infrastructures), are political.
Innovators and designers could therefore embrace and experiment with
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how to exploit this fact rather than attempt to disguise technologies as
neutral market devices or objective commodities.

Seventh, and building on the above points, innovation policy should
embrace social and normative goals about the state of future societies, and
work to nurture, stimulate and shield the emergence of organizations,
movements and networks that promotes sustainable social change in simi-
lar ways that they currently nurture new technologies.

Eighth, the fact that the responsibility for enacting transitions is distrib-
uted, that a wide array of actors, and traditions of knowledge production
will be involved, also means that transitions will have to come to terms
with a wide range of interests and rationalities. This means conflict and
controversy will be the norm, rather than the exception. Transition schol-
ars have tended to emphasize the need to build shared visions, alignment
and consensus in processes of transition. This will likely not be feasible if
the end goal is transformative change. Experimenting with modes of
engagement and participation that unties, reveals and cultivates conflicts
could be a viable option.

In sum, the eight insights highlighted above are intended to illustrate a
way forward from what Colette Bos (2014) pointed to as steering through
big words. Big words can become empty signifiers, and the above is an
attempt to make signifiers like ‘inclusion’ and ‘democracy’ more tangible
in the context of energy transitions in general, and pilot and demonstra-
tion projects, in particular. As we move forward as scholars and practitio-
ners, this list is also humbling. It illustrates the massive challenges ahead of
us, while also pointing to some relatively concrete steps we could take and
build further on in future energy transitions endeavours. Many futures are
at stake, and many futures can be produced. Pilot and demonstration proj-
ects play a vital role in the shaping of our futures and will continue to do
so for a long time. Which roles they will play, is still an open question, but
also something for us as social scientist, STS and/or transition scholars
and researchers to shape, contest, challenge and rethink.
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