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In this paper, we argue that the notion of Creative Destruction underpinning classical innovation management
theory as well as having crystallised into technological determinism and productivism has come to a dead-end.
Framing innovation’s ultimate goal as the endless pursuit of economic growth is unrealistic if we wish to address
pressing environmental challenges. We show that Creative Destruction historically emerged as an ideology from
a specific set of values and worldviews at the cradle of Western capitalism and its need for valorisations. Capital
valorisation imposes its logic on innovation, definition of needs, consumption, and organisation of work. The
mantra of ‘innovate or die’ and its underpinning values represent a hegemonic view on technology aligned with
the capitalist mode of production. We argue that a counter-hegemonic view emphasising conviviality and use-
value is possible instead and needed to address the environmental and social challenges of our time. We posit
that the (re-)emerging mode of production, commons-based peer production (CBPP) has such potential. Indic-
ative cases show that innovation underlined by counter-hegemonic values already exists, albeit in the cracks of
the dominant system and in constant danger of co-optation. Governmental institutions need to support these

alternative practices of innovation.

1. Introduction

"The ultimate, hidden truth of the world, is that it is something that
we make, and could just as easily make differently." — (Graeber, 2015,
p. 121)

The ‘innovate or die’ mantra has indisputably dominated Science and
Technology (S&T) policy in the last decades of the 20th as well as the
beginning of the 21st century (Pansera and Fressoli, 2021). Under this
mantra innovation is generally seen as neutral, apolitical, and inevi-
table; a necessity for any type of progress and prosperity. It is often
supported and underpinned by an almost religious faith in progress that
crystalised into technological determinism and productivism. The first
sees technical change as inevitable, the latter considers innovation al-
ways good and desirable. This interpretation of innovation is in many
ways connected to the role of technical change in industrialised capi-
talist societies. A role condensed in Schumpeter’s concept of Creative
Destruction, an idea borrowed from Sombart’s (1913) War and Capi-
talism (Reinert and Reinert, 2006). In the 1930s Schumpeter (1934)
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argued that one of the main drivers of capital accumulation is techno-
logical change (incl. innovation), which continuously revolutionises the
way goods and services are produced and delivered, introducing dyna-
mism and instability into the context of a competitive free market
economy. Shortly after, i.e. in the decades following World War II, the
endless pursuit of economic growth became one of the core economic
and political goals (Dale, 2012). Hence, the interpretation of innovation
anchored in the concept of Creative Destruction, coupled with the sys-
temic application of science for the development and expansion of
market economies, has helped produce an unprecedented era of eco-
nomic as well as material growth.

The pursuit of endless economic growth and expansion has been
ecologically problematised as early as the 1970s (see Georgescu-Roegen,
1971; Meadows et al., 1972). For a breadth of scholars (see e.g. Daly and
Farley, 2011; Hickel and Kallis, 2020; Spash, 2017; Victor, 2008) the
ever increasing use of materials and resources is the reason for climate
change, ocean acidification, species extinction, and other types of
ecological degradation. Humankind faces unprecedented changes due to
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its increasing material throughput that ignores the biophysical limits of
our planet (Hoekstra and Wiedmann, 2014; Rockstrom et al., 2009). It
therefore begs the question why an interpretation of innovation based
on Creative Destruction with the purpose of endless expansion persists?
These mainstream interpretations of innovation can be interpreted as
actively propelling climate change and other ecological degradation
further undermining a sustainable future on this planet. In this paper we
therefore argue that the seemingly neutral view of innovation as a
necessary driver of economic growth and thus prosperity has not only
become obsolete, but also represents a noxious and dangerous compass
guiding S&T policy.

To question the neutrality of innovation we draw insights from Sci-
ence, Technology and Society (STS) scholarship and beyond; in partic-
ular Walsh’s (2021, p. 2) argument that “innovation today is best
understood as innovation under capital”. Walsh (2021) suggests STS
scholarship to (re)consider its Marxist roots to achieve a truly critical
view on innovation (see also Sheehan, 2021). Following this line of
thought the basic assumptions of technological determinism (i.e. arte-
facts produce society) can also be questioned (MacKenzie, 1984).
Following these arguments, a more nuanced and politicised framing of
technology as socially constructed phenomena could be adopted to
guide the ways society manages and governs innovation (Pansera and
Fressoli, 2021; Winner, 1993). In other words, this paper takes the
perspective that innovation ought to be understood in its specific his-
toric and cultural settings. Creative Destruction (and thus the current
understanding of innovation) as an ideology emerged from a specific set
of values and worldviews that have been the cradle of Western capi-
talism (Jimenez et al., 2022). Modern ideas of innovation can be viewed
as stemming from the needs of capitalism for valorisations (MacKenzie,
1984). Valorisation is here understood as the process of directing in-
vestment towards the increase (and ultimately accumulation) of capital.
Investment employs technology to transform labour and natural re-
sources to abstract value to be realised in markets. Valorisation is closely
connected to commodification and drives accumulation by creating and
reproducing the conditions for accumulation to take place. Therefore,
under the understanding of innovation in the context of capital valor-
isation, the sole purpose of innovation is to increase capital returns.
Political ecologists like Gorz (2012) argue that the process of capital
valorisation imposes its logic on science and technology (hence also
innovation), definition of needs, consumption, and organisation of
work. Being embodied in this logic of valorisation, the dominant neutral
view on innovation rarely questions goals, purposes and values of
innovation (Walsh, 2021).

But what if innovation can be underpinned by different values and
purposes? In this context, we generally build on theoretical propositions
developed by STS, including critical and social constructivist views on
technology. However, following Walsh’s (2021) call for Marxist per-
spectives, we shall complement this with Gramscian concepts of hege-
mony and counter-hegemony. Through this lens it becomes possible to
describe different modes of innovation underpinned by hegemonic and
counter-hegemonic sets of societal values. We argue that current views
on innovation are underlined by the hegemony’s common senses of
valorisation logics explaining its depoliticisation and the general
perception of innovation as apolitical. With the aforementioned lens we
hope to speak to STS scholarship and more classic innovation scholars by
using a Gramscian influenced perspective that makes it possible to un-
fold paradoxes around innovation which might otherwise be tough to
observe (see Walsh, 2021).

As this special issue suggests, innovation management has tradi-
tionally focused on innovation generation, process management, and
diffusion, with relatively little emphasis on sustainability and societal
aspects. The argument in the above paragraphs opens up the idea that
this ‘classic’ innovation management is not a natural or an a-historic
construction. It can be viewed as a socially constructed ideology
emerging from the imperative of valorisation and thus, not the only
possible underpinning principle of innovation. Our main hypothesis is
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that if innovation is not underpinned by hegemonic pressures of valor-
isation, it can open the door to a variety of alternative social possibilities
that have the potential to address social justice and environmental is-
sues. In line with this special issues’ call for papers we interpret our task
as researchers to normatively present alternative purposes for innova-
tion. Following recent debates about post-growth and degrowth (Pan-
sera and Fressoli, 2021), we argue that the fundamental purpose of
innovation should not be to increase productivity to foster economic
growth. Instead the purpose of innovation should shift towards the aim
of use-value creation. By use-value creation we mean socially useful
production that seeks to fulfil societal needs.’ Use-value should be un-
derstood in contrast to exchange-value (Marx, 1969 [1867]). According
to Marx (1969 [1867]), use-value is subsumed under the pursuit for
exchange-value generation in the capitalist mode of production.
Exchange-value defines value by the potential financial gain that can be
achieved through a goods exchange; meaning that under this definition
value can only be generated through financial gain in market exchange.
However, this does not mean that under a focus on use-value that no
exchange is possible or no markets would exist. Very much to the con-
trary, exchange and markets still have an important role to play in a
society focusing on use-value creation, that is goods and services can and
should still be exchanged and traded to help fulfil societal needs. Hence,
under the focus on use-value creation, exchange and the market do not
become the end goal in value creation (as for exchange-value) but rather
a means to an end, which is fulfilling societal needs.

We offer a tentative window to a counter-hegemonic vision of
innovation through commons-based peer production (CBPP). Benkler
(2007, 2002) first documented early forms of massive online collabo-
ration as a(n) (re-)emerging mode of production that is radically
different from conventional industrial production. The success of free
and open-source software projects and Wikipedia brought CBPP into the
spotlight. They demonstrated how the aggregated contributions of vol-
unteers, pooling resources with no predefined structure and roles can
yield better results than rigid hierarchies and market rationality (Bau-
wens et al., 2019). They also reified the relevance of the commons in
economic discourse and life. Starting from the digital commons of
knowledge, software, and design, and moving to the relational commons
of the social web, CBPP eventually casts new light on the natural and
social commons that capitalism takes for granted and exploits. A
counter-hegemonic perception of innovation informed by CBPP can
provide the grounds for innovation that (a) caters for the commons upon
which it rests; and (b) creates the conditions for positive social and
ecological impact. In this paper, we borrow from empirical perspectives
of participatory research we conducted elsewhere to demonstrate this
potential by presenting two illustrative cases of CBPP organisations.

The remainder of the paper is structured as follows. Section 2 rep-
resents the theoretical underpinning of the paper. In Section 2.1. we
describe what we claim to be the dominant view on innovation, how it
arose and its problematic assumptions. Section 2.2. teases out the un-
derpinnings of the current hegemonic view of innovation and in contrast
develops a counter-hegemonic purpose and set of values of technology
as well as innovation. In Section 3, we briefly describe our empirical
approach before describing two CBPP cases in Section 4 to analyse these
in light of the counter-hegemonic values developed in Section 2.2.
Following the findings, in Section 5 we discuss how CBPP could be
viewed as a way forward out of the hegemonic interpretation of inno-
vation through ‘Creative Destruction’. This section also problematises
the threat of co-optation faced by alternatives such as CBPP and how
these threats might be mitigated by a state supporting counter-
hegemonic innovation. We finally conclude the paper by proposing a

1 We do not claim to define societal or indeed human needs here. Debate is
ongoing what such needs might look like and if indeed they are clearly defin-
able. However, on the abstract level we argue that fulfilling societal needs
ought to be the aim of society’s structures.
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research agenda in Section 6.
2. Theoretical framework
2.1. The dead end of the hegemonic view of innovation

Innovation dominates public debates about growth, competitiveness
and development. It has become a powerful imaginary that pervades not
only policy making but also our daily lives (Godin, 2015). We are
requested to be innovative scholars, doctors, teachers, and artists; few
professions are free from this innovation mania (Russell and Vinsel,
2018). This idea is so deeply entrenched that organisations are under the
pressure to continuously change, improve, ameliorate, and disrupt
previous ways of doing things (Bessant et al., 2005). In academia, this
centrality of innovation has been in part promoted by the Schumpe-
terian turn in the study of technical change, which provides a robust
explanation of how industrial capitalism overcomes the law of dimin-
ishing returns by constantly scaling up the function of production and
increasing the productivity of factors (i.e. labour and capital). This is
achieved through a continuous differentiation of products and, above
all, the creation of new goods, services and markets (i.e. what it is
generally meant by the term innovation) (Freeman and Soete, 1997).

Almost forgotten for decades, Schumpeterian concepts were ‘redis-
covered’ in the 1980s - coincidentally in perfect timing with the
neoliberal turn - and inspired the emergence of evolutionary economics
(Nelson and Winter 1982; Rosenberg, 1982) and a vast scholarship of
innovation studies (Adams et al., 2006; Fagerberg and Verspagen,
2009). Innovation then became the central subject of a variety of
research agendas designed to measure, foster, manage, and govern
technical change. Some scholars focused on managing innovation at the
organisational level (Bessant et al., 2005), others concentrated their
efforts to understand the systemic interactions that enable or disable
innovation processes (Edquist, 2005; Fagerberg and Srholec, 2008;
Lundvall, 2010). Nevertheless, according to Papaioannou (2020, p. 238)
“[m]uch of this neo-evolutionism has positioned innovation as if it was a
value-neutral process of supply and demand, taking place in a free
market and having nothing to do with political institutions and the
state”.

In an unstoppable triumphal march, innovation has been re-labelled
in multiple ways to exemplify social sensitivities such as eco (Carril-
lo-hermosilla et al., 2009), inclusive (Chataway et al., 2014), frugal
(Pansera, 2018), transformative (Avelino et al., 2019), social (Manzini,
2015), and responsible (Stilgoe et al., 2013); just to mention the most
prominent. Even prominent scholars close to the circle of evolutionary
economics advocated for a problematization of the innovation discourse
especially in relation to the Global South. For example Srinivas and
Sutz’s (2008) work on innovation in ‘developing countries’ or Cozzens
and Kaplinsky’s (2009) work on innovation and inequality. That is not to
say that such alternative formulations do not propose novel con-
ceptualisations of innovation. Some of these alternatives do offer a
structural vision for innovation in society, in terms of institutions,
organisational practices, and production processes. However, rather
than replacing, these approaches complement innovation management
practices that still embrace two basic assumptions that have become
hegemonic (and thus largely unquestioned) in the way innovation is
overwhelmingly framed: i) Innovation delivers growth and prosperity
for all and is thus inherently good (productivism); ii) Innovation is
inevitable and unstoppable (determinism). These two assumptions can be
viewed as highly problematic and, we argue, have led innovation studies
to a dead-end.

Regarding productivism, after more than four decades of research on
the impacts of science and technology, STS scholarship (amongst others)
has provided solid evidence that show that innovation processes are
often associated with risks and noxious social and environmental con-
sequences (Giampietro and Funtowicz, 2020; Stilgoe et al., 2013).
Potentially controversial technologies around GMO (genetically
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modified organisms), nuclear power, geo-engineering, nano-technol-
ogies, or synthetic biology, just to mention a few, highlight that tech-
nological innovations are contested and their politics might be disputed
(Pansera et al., 2020). Innovation tends to create winners as well as
losers and, often, for each solution to a problem, new and multiple issues
emerge (Pfotenhauer and Juhl, 2017). Innovation hailed as a driver for
economic growth is (as mentioned in the introduction) also ecologically
problematic (Pansera and Fressoli, 2021). Moreover, ‘classical man-
agement of innovation’ comes with the ‘illusion of control’ that has been
argued to be too often a source of unexpected negative consequences of
technological development (see Stilgoe et al., 2013). The emergent field
of Responsible Innovation has tried to develop mechanisms of institu-
tional governance to reduce the uncertainty that characterise innovation
management with partial success (Owen et al., 2021). The promising
effects of such a debate is that the potential noxious effects of uncon-
trolled innovation is finding attention in conventional innovation
studies as well (Biggi and Giuliani, 2021).

As for determinism, STS scholars have highlighted and argued for
years that innovation, far from being a neutral and apolitical process,
can be viewed as socially constructed around values, ideologies, and
worldviews of the society in which it emerges (Jasanoff and Kim, 2015;
Winner, 1980). This view implies that technology does not follow a
linear evolutionary path forward, but it is more likely to proceed by a
succession of leaps forward and periods of stagnation (Bijker, 1995;
Callon, 1991). Further, under this view, far from technological artefacts
creating society, technology is argued to be underpinned by societal
values and purposes (MacKenzie, 1984). That means that the currently
dominating understanding of innovation and technology ought to be
understood in the historical setting it arose in, and continues to domi-
nate. Schumpeter’s argument was that innovation and technological
change is one of the key drivers of economic expansion through capital
valorisation. In other words, conceptualisations of technological change
and innovation that are based on Schumpeter’s interpretation ought to
be understood in the context of capitalism, its production processes, as
well as its wider social relations (Walsh, 2021). This means under-
standing the purposes imbued into the conceptualisation of innovation
in this setting.

Following Foster et al. (2010) capitalism can be defined as a social
formation or societal system based and driven by the endless expansion
of economic activity for the purpose of capital accumulation. Capital
accumulation enables further economic expansion (growth) which in
turn enables new opportunities to accumulate capital (van Griethuysen,
2010).% It is in the context of these processes that innovation, and
particularly its purposes, have to be understood. The persisting con-
ceptualisation that innovation and technological development ought to
pay off and drive profit maximisation through capital valorisation only
makes sense in this context. In other words, capitalism through the
purpose of capital valorisation is imposing itself onto (amongst many
other structures) innovation and the technologies emerging from it
(Gorz, 2012). This mirrors Feenberg’s (2002) - and others before him
like Marcuse, Elull or Illich - in the field of critical theories of technol-
ogy, assertion that the incumbent socio-economic system imbues the
underlying technical rationale in society with its values. Primarily those
of economic efficiency and profit, as dictated by the most powerful so-
cial groups in society.

The arguably imbued purpose of capital valorisation in innovation
not only influences the emergence of technology for exactly this purpose
but also the maintenance of social relations enabling this purpose
further. As MacKenzie (1984, p. 501) puts it: “Production technology

2 Here is also where the previously mentioned ecological critique of
continued economic growth ties in (see e.g. Hickel and Kallis, 2020). Other
scholars have further argued that the principle of capital accumulation leading
to economic growth requires an ecological opposition to the capitalist mode of
production (see e.g. Foster, 2011; Spash, 2020).
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will thus be designed with a view to ensuring successful valorization,
and valorization will typically not simply be a matter of ‘profit maxi-
mizing’ but will involve the creation and maintenance of desired social
relations.” Innovation is therefore not only about progress in science and
technology or the adoption and ‘diffusion’ of new technologies, but
arguably also about the creation, maintenance and development of a
particular form of production and way of organising society as well as its
economy i.e. the capitalist mode of production (Walsh, 2021). This
means that innovation can be viewed as not only influenced by the
dominant values and ideology in society but also used to maintain and
reproduce them. The language and concepts around hegemony and
counter-hegemony by Antonio Gramsci can lend a hand here for
analytical purposes.

Gramsci (1971) conceptualises the concept of hegemony to mean the
dominant ideology, culture, norms, and structures that persist in society
at a certain point in history. This conceptualisation of hegemony can
help explain why certain understandings persist with minimal coercion
(Fontana, 2008). For Gramsci (1971) any hegemony persists through
consent, i.e. consenting to the norms, cultures, and structures of the
hegemony. This consent is manufactured through society’s dominant
structures, norms, and other social relations aligning with the persisting
hegemony (Buttigieg, 1995). Essentially, consent is (re)produced
through the hegemony’s values, norms, culture, and structures being
regarded as common senses e.g. sets of values and norms that people
take for granted (Gramsci, 1971). The use of the ‘non-existent’ plural of
common sense is intentional by Gramsci in this context to describe the
plurality of norms and values that are being consented to (Hoare and
Nowell-Smith, 1971). Common senses therefore represent an uncritical
and largely unquestioned understanding of values, norms, and their
connected social processes, essentially representing the dominant
worldview (Weltanschauung) in a hegemony. This uncritical under-
standing also means that a hegemony and its common senses are mainly
perceived as ‘natural’ (Losch, 2017). In other words, a hegemony is often
not perceived as a hegemony at all due to the depoliticisation of its
common senses. This depoliticisation - i.e. the inability to speak of or
imagine alternatives - is vital as a hegemony can largely persist with
minimum coercion as long as its common senses remain (broadly) un-
questioned and unchallenged. By acting in line with the hegemonic
common senses, the hegemonic structures and social relations are
constantly reproduced.

From the above it is reasonable to suggest that the persistent, largely
uncritical, and quasi-natural formulation of classic innovation (and
innovation management) is not only a product of capitalist hegemony
and its mode of production, but also fundamental for its reproduction.
For example, the seemingly natural perception of innovation as needing
to follow the imperative and purpose of profit maximisation, capital
valorisation, and economic expansion underline the active and uncriti-
cal reproduction of capitalist hegemony as well as its common senses. In
other words, the quasi-natural view of innovation is neither neutral nor
apolitical, but highly political in the sense that it legitimises, reproduces,
and favours capitalism’s mode of production over alternatives.® Of
course the argument that the dominant view of innovation represents a
depoliticised view (see Walsh, 2021) that co-emerged with industrial
capitalism (see Pansera and Fressoli, 2021) does not require a Gramscian
perspective. Yet, terming the predominant view on innovation as heg-
emonic or aligned with the common senses of capitalist hegemony does
two things. First, it underlines that the dominant view on innovation is
highly uncritical and underpinned by the purpose for capital valor-
isation rather than actual societal needs (or at least it prioritises valor-
isation over societal needs). Second (and most importantly), it opens up
the analysis of alternative counter-hegemonic views on innovation,
underpinned by different common senses. Hence, in the following

3 Interesting in this context, Walsh (2021) highlights that innovation was
historically seen as a tool to challenge the status quo.
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section we explore one such view, anchored in the purpose of use-value
creation and conviviality.

2.2. A counter-hegemonic view of innovation based on conviviality

For Gramsci (1971) a counter-hegemony seeks to challenge and
replace hegemonic ideas, structures, norms, and class relations (Carroll
and Ratner, 2010; Fontana, 2008). A key aspect of counter-hegemony is
re-politicising the dominant common senses by showing that alterna-
tives are possible while subjecting the persisting common senses to
questioning and critique (D’ Alisa et al., 2013; Garcia Lopez et al., 2017).
Challenging hegemony’s common senses is the first step to take if one
aspires to undermine its reproduction (Hoare and Nowell-Smith, 1971).
As has been argued (see e.g., Garcia Lopez et al., 2017; Pansera and
Owen, 2018a) counter-hegemony can start to take hold in society when
everyday activities start defying the dominant common senses and
experiment with alternative ones. In other words, counter-hegemony is
in the first steps fostered by unveiling the values and ideologies under-
pinning seemingly apolitical activities and replacing these with other
(counter-hegemonic) ones. As we have shown in the previous section,
the discourse of innovation, or what Vinsel and Russell (2020) call the
‘innovation speak’, has become a dominant common sense that pervades
not only the practices and strategies of private companies, but also the
actions of the state and supranational institutions. Reconstructing the
history of how innovation became an almost unquestioned credo is not
the scope of this paper (for a complete overview see the work of syn-
thesis of Godin (2015) as well as Pansera and Owen (2018b). What is
important to state is that, although it seems naturalised and perfectly
plausible, the innovation mania that affects our industrial society can be
viewed as just a very specific historicised way of framing technical
change that can and, as we argue, needs to be questioned, prob-
lematised, and overcome.

A starting point for a counter-hegemonic view on innovation is to
question the centrality of the pursuit of capital accumulation and val-
orisation. As we highlighted earlier, the purpose of innovation can and
ought to be very different from what is currently perceived as common
sense. The predominant view of innovation has been spawned in- and in
turn reproduces a system of imaginaries, ideas, and practices that can be
regarded as disastrous both from a social as well as ecological perspec-
tive (Pansera and Fressoli, 2021). By arguing that innovation has no
natural purpose of capital valorisation and profit maximisation, but that
this is rather a product of hegemonic depoliticisation, it also becomes
clear that other underpinnings of the hegemonic view on innovation (i.e.
common senses) start to topple. That is, it becomes apparent that further
quasi-natural assumptions reproduce and maintain the structures that
help to hold on to these beliefs and enable the process of valorisation
further (Gorz, 2012; MacKenzie, 1984; Walsh, 2021).

These other aspects include, but are not limited, to fencing off- and
appropriation of knowledge, planned obsolescence, and eco-efficiency.
Fencing off- and appropriation of knowledge ensures that innova-
tion can be used for the purpose of capital accumulation and valorisation
through for example patents (Rigi, 2013). Planned obsolescence,
including the impossibility (or even unlawfulness) to repair, further
ensures that future innovations can be capitalised on (Dietz and O’Neill,
2013). One of the best examples here is the unfathomable speed of new
Apple iPhones being pushed into the market and the rapidness of older
models becoming everless compatible, both hardware and software
wise. The concept of eco-efficiency also needs to be understood in the
context of for-profit innovation. Eco-efficiency aims to reduce energy
and resource use per produced unit, which also translates into a
reduction of production cost (Dyllick and Hockerts, 2002). Hence
scholars such as Porter and Kramer (2006) argue that measures like
eco-efficiency should be adopted by firms to ensure competitive ad-
vantages, i.e. maximise profits and valorise capital. Eco-efficiency tends
to lead to the rebound effect, which describes the absolute increase of
material and energy use due to efficiency measures (Alcott, 2005). The
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rebound effect mainly takes place due to the need to valorise and
accumulate capital in a capitalist system (van Griethuysen, 2010). Here,
eco-efficiency takes on a much more sinister face if understood as a tool
that is first meant to continue the system of capital accumulation and
sustainability second (sustainability could even be viewed as a facade, e.
g. greenwashing) (Nesterova and Robra, 2022).

A counter-hegemonic view on innovation not only requires a very
different purpose, but also very different underpinnings that could
potentially be seen as counter-hegemonic common senses. Hinton
(2020) emphasises not-for-profit instead of for-profit purposes in busi-
nesses. In the same vein, instead of exchange-value creation as an end for
innovation, it should be underpinned by use-value® creation (Pazaitis
et al., 2017). In other words, the purpose of innovation ought to be the
creation of useful goods that help satisfy societal needs. Or as Gorz
(2012, p. 8) argues:

“The point is to subject economic and technical development to a
pattern and orientations which have been thought through and
democratically debated; to tie in the goals of the economy with the
free public expression of felt needs, instead of creating needs for the
sole purpose of enabling capital to expand and commerce to
develop.”

Of course one could argue that profits and profit maximisation
(similar to economic growth) is rather a means to the end of satisfying
needs. However, we follow here in a more heterodox economic inter-
pretation, such as ecological economics, which argues that the drive for
economic growth (and profit maximisation) has long become an end in
itself and has historically failed to tackle societal problems, but rather
created them (Daly and Farley, 2011; Spash, 2017).

Following on from the counter-hegemonic purpose of innovation as a
focus on use-value and needs, this interpretation can now be under-
pinned by different common senses or sub-purposes. The concept of
conviviality (see Illich, 2001 [1973]) seems a fitting starting point for
these underpinnings. Not least because the concept has previously been
used to describe the aspects of sustainable technology (Vetter, 2018) and
innovation (Pansera and Fressoli, 2021). Vetter (2018) (re)interprets
conviviality for the purpose of determining the appropriateness of
technology in the context of degrowth. Pansera and Fressoli (2021)
adapt Vetter’s (2018) interpretation for the purpose of innovation in a
post-growth setting. Post-growth and degrowth question the necessity of
continued economic growth for prosperity. Degrowth envisions a society
that can flourish without the necessity of continued economic expansion
(Schneider et al., 2010). Yet, at the same time these concepts should not
be confused with negative growth per se. Degrowth does not aim for
negative growth, however reduction in economic activity necessary for
sustainability would likely entail reductions in GDP (Kallis, 2018). The
concepts of conviviality and degrowth are closely related (Deriu, 2015).
Hence, in the context of this paper we use conviviality as encompassing
the core principles of degrowth and post-growth conceptualisations.

By opposing the purpose of innovation as a driver for economic
growth, a counter-hegemonic understanding of innovation also fits the
conceptualisations of post-growth and degrowth. However, in light of
the abstractness of the conviviality aspects identified by Vetter (2018) in
regards to degrowth (relatedness, adaptability, accessibility,
bio-interaction, and appropriateness), it seems more effective to deduct
the common senses of a counter-hegemonic innovation paradigm in
contrast to the above three underpinnings of the hegemonic interpre-
tation of innovation. This way the counter-hegemonic common senses
can be viewed as under the umbrella of the counter-hegemonic purpose
of use-value creation and a focus on societal needs. Yet, these un-
derpinnings arguably still fit degrowth and post-growth.

In contrast to fencing off and appropriation of knowledge for the

4 Use-value here seen in contrast to exchange-value and understood as set out
previously in the paper as socially useful and fulfilling societal needs.
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purpose of capital valorisation, openly accessible knowledge
(Howson, 2021; Rigi, 2013) can arguably only be achieved under the
umbrella of innovation’s purpose to create use-value to satisfy societal
needs. Open-access to knowledge, understood through the concept of
knowledge commons may lead to a wider dissemination of innovation in
various settings, satisfying a breadth of human needs (Bauwens et al.,
2019; Vetter, 2018).

An underpinning of adaptability, repairability, and maintenance
represents a further counter-hegemonic common sense. This should be
seen in contrast to planned obsolescence and lack of repairability.
Innovation without the purpose of profit maximisation could arguably
focus much more on the durability of goods, but also the potential to
adapt these to various settings and needs (Kostakis et al., 2018).
Particularly the concept of adaptability can be related back to Illich’s
(2001 [1973]) concept of conviviality. Convivial tools allow for adapt-
ability for needs as opposed to manipulative tools which are designed for
a minimal amount of purposes and often coupled with planned obso-
lescence. Adaptability goes hand in hand with the concept of openly
accessible knowledge as it is further enabled through this. Innovation
underpinned by open-access arguably opens up the possibility of various
adaptations in many settings (particularly through the internet) (Ben-
kler, 2007). Adaptability and sharing of knowledge under an under-
standing of innovation for the purpose of capital valorisation seems far
less likely.

In contrast to eco-efficiency, the counter-hegemonic common sense
can be seen as eco-sufficiency. Robra et al. (2020) define
eco-sufficiency as a focus on ‘enough’ while considering ecological
limits. ““Enough’ relates in this context to sufficient fulfilment of human
needs” (Robra et al., 2020, p. 2). Eco-sufficiency therefore ties back into
the counter-hegemonic focus on use-value and needs, but also the
ecological underpinnings of conviviality. Eco-sufficiency represents a
means of meeting the end of fulfilling needs. This is in contrast to
eco-efficiency, where ecological factors are often cancelled out or
worsened through the rebound effect due to a focus on the end of
reducing cost rather than fulfilling satiable needs. It is very unlikely for
eco-sufficiency to take hold in the capitalist setting hence tying it back
under the umbrella of innovation without the focus of profit making.

It is prudent in the context of contrasting the hegemonic view on
innovation with a counter-hegemonic one to mention competition. The
concept that innovation thrives in a systemic setting of competition
really only makes sense if innovation has the purpose of profit max-
imisation, i.e. when actors compete against each other in terms of their
ability to make profits. Arguably such a systemic emphasis on compe-
tition should not be reproduced in a proposition of a counter-hegemony.
However, that is not to suggest that competition cannot have a role in a
counter-hegemonic view of innovation, rather it will be subsumed, or at
least complemented by, under collaboration and sharing (Pazaitis et al.,
2017). Further, it needs to be acknowledged that a counter-hegemonic
purpose and its underpinning common senses represent a theoretical
interpretation with a focus on innovation ‘management’. It is without a
doubt that these will require a supportive and compatible institutional
framework. A likely fit might be interpretations aligned with the com-
mons including appropriate institutional arrangement such as common
property regimes and work mutualization/sharing amongst others
(Bauwens et al., 2019; Bollier and Helfrich, 2019).

In summary, the counter-hegemonic purpose of innovation and its
potential common senses are listed in contrast to the hegemonic purpose
of innovation and its common senses in Table 1 below. Further, Fig. 1
graphically highlights our counter-hegemonic interpretation of inno-
vation in connection to its counter-hegemonic commons senses enabled
through this view. It is important to state that these are abstract cate-
gories. The underpinning common senses have to be understood as being
able to support the overall purpose. This means that any of the under-
pinning common senses alone or in combination do not represent
counter-hegemonic innovation as such if not subsumed under the overall
counter-hegemonic purpose. The abstracted counter-hegemonic
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Table 1
Hegemonic innovation vs. counter-hegemonic innovation.

Hegemonic view Counter-hegemonic view

Purpose Capital valorisation and profit ~ Use-value creation and
making/maximizing focus on societal needs
Underpinning Fencing off- and Open-access to
common senses appropriation of knowledge knowledge
Planned obsolescence (incl. Adaptability,
lack of repairability by design) ~ repairability, and
maintenance

Eco-efficiency Eco-Sufficiency

Main purpose of
counter-hegemonic innovation

Use-value creation and focus on societal needs
(usefulness)

Counter-hegemonic common
senses (enabled through the
above)

Openly accessible knowledge (i.e. knowldege
»|from innovation not fenced off for the purpose of
valorisation)

Adaptability, repairability, and maintenance

Y

Eco-sufficiency (i.e. a focus on only producing
what is needed - no rebound)

Fig. 1. Counter-hegemonic innovation and its resulting underpinnings.

purpose and underpinning common senses serve as the a priori theo-
retical model/understanding that is used to analyse the illustrative cases
in Section 4. This is in line with critical realist approaches to organisa-
tional case study research where abstract a priori theoretical concepts
such as these are essential (Ackroyd and Karlsson, 2014; Vincent and
Wapshott, 2014). Ultimately these a priori counter-hegemonic cate-
gories also represent the codes for data analysis.

3. Research approach and methods

We utilise an illustrative case study approach to showcase real world
innovation initiatives that inform our counter-hegemonic framework.
Since we are researching an emerging phenomenon, there are no
structured sets of data to draw on and analyse. Hence the case study
approach allows for a variety of data gathering sources for a robust
examination (Flyvbjerg, 2006). We present two CBPP organisations and
how they enact the counter-hegemonic view of innovation con-
ceptualised in Section 2.2. The two cases were selected to highlight
different forms of CBPP organisations in a diverse setting of market-
s/industries. Further, the organisations’ perceived alternative approach
to organisation and production was regarded as also likely highlighting
alternative approaches to innovation. The presented cases have been
studied in depth over an extensive period of time. This paper builds on
this empirical and experiential knowledge by focusing on the elements
that illustrate the counter-hegemonic innovation purpose and
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underpinnings identified in Section 2.2. above.

All data was collected with an emphasis on participatory case study
approach to investigate the cases in their contextual setting and un-
derstand their underlying processes (see Reilly, 2010). This has allowed
the authors to acquire a deep understanding and appreciation of the
cases. We collected data in multiple ways: from open conversations,
semi-structured interviews, and document analysis, to field observa-
tions, and active participation in workshops, meetings, and gatherings.

More specifically, in the case of Wind Empowerment (WE), 15 in-
depth semi-structured interviews were conducted and analysed. The
interviews were structured to touch upon the values of the organisation
itself and more concretely to understand the perceived purpose of the
organisation and hence the purpose of what they developed and pro-
duced. The interviews were between 40 and 90 minutes each and were
conducted and recorded on Skype. The interviewees were selected from
the case using snowball sampling (see Biernacki and Waldorf, 1981).
Additionally, four board and strategy meetings were observed; the field
notes from these meetings were used for analysis. Further, the case also
provided three key strategic documents that were analysed.

In the case of L’atelier paysan (AP), 10 in-depth semi-structured in-
terviews, each lasting for a minimum of 60 minutes, were conducted and
recorded in-person. The interview questions were structured to explore
the values embedded in the technological development processes of the
initiative. In the initial stages of data collection, key members of the
organisation were identified and selected for interviews due to their
leading role. More interviewees were identified using snowballing. The
selection focused here on prolonged participation in the initiative as
well as potentially diverse perspectives regarding technological inno-
vation. Additionally, field notes were taken in two prototyping work-
shops, two education seminars, a dissemination/celebration festival, the
organisation headquarters, in peoples’ homes and on the road to
workshops. Multiple interactions with a variety of relevant actors in
these occasions, further complemented the field notes. Lastly, data from
online platforms, comment sections, fora and technology documentation
(audio-visual material, reports, bills of materials, manufacturing
guidelines) were also analysed.

We adopted an iterative approach where, initially, through our
extensive knowledge of such innovation initiatives we have established
an outline for the counter-hegemonic purpose and common senses. We
then used these as lenses/filters to scour our data in order to establish
their empirical evidence and refine them. More specifically, the a priori
counter-hegemonic purpose and its three underpinnings identified in
section 2.2 (Use-value creation and focus on societal needs; Openly
accessible knowledge; Adaptability, repairability, and maintenance;
Eco-sufficiency) were used as codes to analyse the empirical data. This
means we compared the empirical data to the a priori framework of the
counter-hegemonic purpose of innovation and its underpinnings to un-
derstand how the cases might or might not fulfil these. This approach on
the one hand helped us represent the voices and empirical reflections of
the people in the field actively enacting these counter-hegemonic views
alongside our own, as innovation frameworks are often conceptualised
by policy instruments and academics rather than the people in the field.
On the other hand, this approach also enabled us to show empirical
rigour by basing the a priori theoretical framework on previous
research.

4. Counter-hegemonic innovation in commons-based peer
production

CBPP is a(n) (re-)emerging mode of production and organisation,5
where communities coordinate in a peer-to-peer fashion sharing re-
sources and outcomes as commons (Bauwens et al., 2019). Successful

5 For the difference between CBPP as a mode of production and CBPP orga-
nisations see Robra et al. (2021).
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CBPP cases demonstrate how new and significantly improved products,
services, and production processes can be driven with little to no reli-
ance on monetary incentives and future capital returns (Kostakis et al.,
2018). More importantly, the ‘commoning’ of knowledge, technological
and organisational practices plant the seeds for the expansion of this
mode of production in other domains. Many highly dynamic sectors of
the, so-called, digital economy are currently underpinned by in-
novations derived from CBPP (Pazaitis and Kostakis, 2022): from free
and open-source software (FOSS) operating at the back-end of the ma-
jority of today’s websites or running the fastest supercomputers and data
centres, to the social activity powering platforms like Facebook or
Amazon. In other words, many of the digital innovations hailed in terms
of Creative Destruction are reliant on a mode of production and inno-
vation potentially fundamentally at odds with it.

In the following we describe two CBPP cases. Wind Empowerment
and L’atelier paysan. These represent two sectors covering basic human
needs, namely, energy and food. We analyse these cases in relation to
how they align with the a priori theoretical framework of the main
purpose of counter-hegemonic innovation as well as its counter-
hegemonic underpinnings highlighted in Fig. 1 above. The following
results derive directly from our in-depth knowledge and data on the
cases acquired in empirical participatory research. Below, we first pre-
sent each case individually, highlighting how they align with the a priori
theoretical framework. Secondly we summarise the findings in Table 2
below.

LMSWTs only used as energy solution if locally
effective; Designed to rely on locally sourced

Focus on acute energy needs in local setting;
materials

Technological innovation that matches
agricultural practices at appropriate scale(s)

ecologically and socially regenerative

Eco-sufficiency

4.1. Wind Empowerment

Tools designed for wider accessibility in their
reproduction; Regular training workshops for
the development of necessary skills for
adapted to fit different conditions and needs
with the design adaptations becoming

fabrication and maintenance; Designs often
available as well

Turbines are adapted and optimised to local

Users included in manufacturing to enable
requirements and conditions

Adaptability, repairability, and maintenance
maintenance and repair of LMSWTs;

Wind Empowerment (WE) is a global CBPP network of 73 organi-
sations and numerous individuals, spanning almost all continents. The
aim of WE is the development and sharing of knowledge around the
design, production, and maintenance of Locally Manufactured Small
Wind Turbines (LMSWTs) (Latoufis et al., 2015). Through this “WE aims
to empower its members in achieving its goal of sustainable rural elec-
trification” (Robra et al., 2021, p. 352). In this context, WE’s charter
states that:

Shared LMSWT designs and instructions;
Shared experiences across individual users and
All relevant information (bill of materials,
schematics, fabrication processes) for the tools
become available after extensive community
Workshops for knowledge and knowhow

Q =]
E £
“Wind Empowerment (WE) supports the development of locally built £ g E
wind turbines for sustainable rural electrification”. _ié 7; =
This highlights that WE is working actively towards a perceived so- § é 5% §
cietal need i.e. helping people access renewable energy as one inter- ; K i gé"
viewee emphasised: g §0 % -E;
o o -1 3]
“I mean surely the most important [mission] for us is that we help
people access electricity”. "
The practice of creating and disseminating knowledge of LMSWTs g é 5 g o
has been initiated by Piggott’s (2008) A Wind Turbine Recipe Book, a T}j é P &7
design and manufacturing manual for simple and robust small wind g 2 £ g 5 E
turbines that can be adapted to different contexts (Pazaitis et al., 2020). é ? 2 Tg P ,S é
This open design has enabled multiple actors around the globe to adopt gl s § %" 2 ; E
and modify it according to context-specific needs, challenges and re- ﬁ ‘g ’vé v % &5 ;
sources in diverse settings (Robra et al., 2020). LMSWTs stemming from S5le &g £ - § 2 s
WE’s knowledge commons have been utilised in various sustainable § § é % _%0 g §% .§ 'g
rural electrification projects in the Global South (Latoufis et al., 2015), g E =) s && £ §§ =z
due to their affordability and orientation towards the use of local re- § 2 Bg E‘% o S &g
sources for manufacturing and maintenance. ‘E‘ 2 5 = 2 2 g %é ;5
While observing several meetings it became clear that the network gl 8 5 g g 2 85 g

constantly seeks to develop more efficient and easier ways to construct
LMSWTs while also looking to develop them further to ensure their
adaptability, repairability and easy maintenance. When talking about
specific parts of the manufacturing process one interview stated that
they were “constantly innovating or improving these areas through
collaborative projects”.

Another interviewee talked about the focus on fulfilling needs in
developing new hardware but also emphasising the need for easy
maintenance:

Wind Empowerment
L’atelier Paysan

Case

Summary of counter-hegemonic innovation alignment in CBPP cases.

Table 2
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“I think the first thing is, is the knowledge available? This is quite
important because if you go for a power converter, for instance, if
you buy something from the shelf, you will get some things that will
be glued, that will have some varnish on it, that is not easily main-
tainable, that will come from China and you can have high customs.
So it’s kind of difficult to source these converters in some places in
the world where they are needed. And so we decided to tackle this
issue in order to make something that is quite modular and that can
fit like these applications, these rural electric facing applications.
And so yeah, we had nothing, we haven’t found anything that was
fulfilling this need. And so this is why we decided to tackle this
issue.”

The same interviewee also emphasised the open-access to knowledge
as a key focus for WE:

“Iwould say that going open source is one of the goals of WE. Sharing
knowledge is the top priority of WE and, and as such, like starting this
development [of the converters] was a way to have, let’s say not
necessarily to be a short time related decision by saying yeah, we will
have something working in six months. But more something like if we
make it, to have something that is community based and that can meet
the needs of the stakeholders. Then it will run for a long time. So this
was the idea behind [it], like, targeting a long term objective.”

This focus was shared by all interviewees. Generally the innovations
WE creates are openly accessible, and members share insights and
knowledge.

The previously mentioned focus on needs was further highlighted by
another interviewee:

“[W]e want to make sure that we are creating projects that are
needed, we don’t just want to put up wind turbines for the sake of
putting up wind turbines, you know what I mean? And so, one of our
main missions is, you know, obviously rural electrification. So, we’re
not just gonna do like, we’re not going to go ahead and electrify like
or go install wind turbines where there is already electricity and not
necessarily a need. So we want to make sure that whatever we’re
doing it’s, like, for a need and we’ve assessed this and we make sure
that those involved have a stake in it, like, have a say in it.”

Overall this highlights that WE is driven by the idea of fulfilling
needs, with many organisations of the network seeking to help rural
communities access electricity in sustainable ways. The focus on needs is
further emphasised by the fact that WE seeks to only employ their
LMSWTs if fitting as a solution in a specific context. That is, if other
sustainable electricity production might be more viable, like small scale
hydro then, these are recommended, as highlighted by the below quote:

“There was very recently an organisation that contacted us [...]
‘Would we be able to install a wind turbine system to provide them
with electricity?’ Essentially we said no, but we said no for very good
reasons, and that was that the location that they’re in has very little
wind. They have good wind for maybe 3 months of the year. So
obviously the batteries that are charged in those 3 months are not
going to last the rest of the year. So what we did was look towards the
other resources that they had, for example solar and hydro. We found
that they had a fantastic hydro power resource quite close to them, so
we directed them to some friends from a hydro power organisation
very similar to ourselves.”

Hence, WE’s application of LMSWTs is always with the local speci-
fications in mind. The members operating across the globe adapt the
turbines to fit local environments and share this knowledge in the
network. Further, repairability and maintenance by locals/users is one
of the main goals by WE and it is a priority to give people the tools and
knowledge to do so.

What is very important to note in all of the above is that WE operates
and thus also innovates (incl. adaptation) LMSWTs solutions without
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being primarily driven by profit incentives. Within WE’s innovation
processes, profit making is, if at all, only present to a marginal extent.
This is further highlighted due to the charity status set out in the orga-
nisation’s constitution which also dictates that only not-for-profit
members have an official voting right in the organisation’s decisions.
One interviewee put it in the following:

“We are by definition a non-profit entity because we are a charitable
incorporated organisation. So legally we can’t make a profit and I
don’t think we would ever look to make a profit either.”

4.2. L’atelier paysan

L’atelier paysan (AP) is a cooperative at the centre of a network of
farmers, engineers and practitioners in France collaborating to design
and manufacture custom farming technologies. Their mission statement
asserts that “technological practices in agriculture are mainly driven by
the agro-industry, and correspond to its particular needs. This complex
process is likely to continue, until farmers using these technological
practices which are not tailored to their real needs, reassert ownership of
the system-wide design of their farms.”

The initial motivation of this group, and others such as Farm Hack in
the US, has been to address common challenges faced by small-scale
farmers engaged in environmentally and socially sustainable (and in
some cases regenerative) practises (Giotitsas, 2019). Comparing their
work to agribusiness, an interviewee put it as: “The main purpose of
industrial technology is to make money. Our purpose is to assist people
make appropriate, simple tools with a high level of agronomy” and adds
regarding user innovation culture that even if it is appropriated by big
companies “their goal is to make profit. We do not pay our shareholders.
We are not accountable for that. We are accountable for our social
goals.”

Examples of AP’s technologies include a weeder for organising
market gardening on a small scale or a mobile pigsty used to regenerate
farming land. These examples and others are primarily created due to
limited financial incentives for market driven innovations to cater for
such needs. Even if there are tools available in the market, they are
either too expensive or not scale-appropriate. AP develops tools exclu-
sively after farmers have expressed a need for them. The organisation
includes the farmers in every step of the development process, acting as
a facilitator or guide from a practitioner’s perspective. One interviewee
expanded on this:

“We don’t activate the resources of the cooperative for individual
needs. Only for collective needs because we think the tool needs to be
appropriated by several people to be justified.”

The same interviewee added that their “organisation would be a hub
of resources for farmers exchanging knowledge and know-how with the
support of a team of engineers”. As such farmers dictate the parameters
for designing the tools and provide precious insight based on the expe-
rience and tacit knowledge.

AP organises regular workshops to prototype the various tools it
develops, and, after extensive field tests, recalibrates them to best suit
their needs or to create different versions for varying biophysical con-
ditions. These workshops, as well as others organised for this specific
purpose, have a knowledge transfer element too, where participants
develop multiple small scale fabrication and repair skills (like iron
welding). This, in conjunction with designing the tools for accessibility
(in terms of equipment, locally sourced materials, or even utilising
scraps and waste material), is to empower users to manufacture and
maintain their tools locally and, ultimately, further innovate themselves.

AP and other open farming communities share knowledge and de-
signs concerning tools, but also organisational practices, as digital
commons to accommodate similar needs elsewhere. The commitment to
openness is rooted in the conviviality of the communal innovation
process. As an interviewee mentioned:
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“My capacity to build tools comes from other people. Family, farmers
I met from travelling. It is only logical to give it back. [...] [TThe
machines I built years ago are a lot better today because people have
adapted and modified them. That would not be possible with
patents.”

Adaptability is explicitly reflected in the initiative’s values: “The
technology can always be improved and tailored to the particular needs
of local farmers. We always encourage those farmers to give back their
modifications of adaptations, so everybody can take advantage of them.”
Frugality in terms of resource consumption and material recycling was
further specifically mentioned: “We prefer it when farmers look at our
designs and then look around their farm to find what they can use to
build the machine. We encourage this because it is less resource and
energy consuming.” Autonomy is highly relevant too, as exemplified in
the following statement:

“People may use high tech machines but they need to be conscious of
the dangers. What happens when the machine breaks? We need to
preserve farmers’ independence, autonomy, resilience.”

Such practices create connections and synergies through contribu-
tions to digital commons of designs, knowledge and software, and often
mutual exchanges in local meetups and events, that can enhance inno-
vative capacities everywhere. According to one interviewee the ultimate
goal of such a framework is sustainability: “We are sensitive to the needs
of small scale farmers and I really think this is the best way to produce
food. With more diversification and agroecology. Because when pro-
ducing organic you are still not there, you need to improve your prac-
tices”, pointing to regenerative methods for ecosystems.

There are already several documented cases of other such initiatives
emerging, in Greece, Bhutan, and Estonia, in which authors of this paper
participate. Sustainable entrepreneurial practices can benefit from
them, creating local innovation systems building on open, customised,
and needs-based manufacturing and maintenance, adapted to local
environmental needs and improving local economies (Kostakis et al.,
2021; Pantazis and Meyer, 2020).

5. Discussion

The findings highlight that innovation under quite different
epistemic and ontological bases is possible. Further still, these alterna-
tive imaginaries around the purpose of innovation and technology are
already being enacted, for example in the context of CBPP. This ties into
our arguments made above that innovation is imbued with societal
values and hence there is no linear or deterministic trajectory for it. The
alternatives we have illustrated direct their modes of production and
innovation to cater, repair, maintain, and re-use resources, including
materials, technologies, and even pre-existing knowledge and skills.
This is in stark contrast to constant disruption and replacement. This
tendency clearly shows that the hegemonic Schumpeterian notion of
Creative Destruction is not the only possible mode of innovation.
Creativity remains a central element, whereas ‘destruction’ is replaced
by an emphasis on use-value and needs. Obviously, this does not mean
that innovation underpinned by hegemonic common senses cannot be
directed to cater, repair, maintain, and re-use as it is certainly evident in
many sectors, such as recycling or the circular economy (Calisto Friant
et al., 2020; Genovese and Pansera, 2021). Yet, arguably in those in-
stances it does not seem to be the main purpose if still subsumed under
the purpose of capital valorisation. What the cases clearly show is that
modes of innovation that are not underpinned by valorisation logics do
exist and, under certain conditions, can outperform classic innovation
driven by growth and profit logics. Our findings also clearly show that
what we defined in Section 2.2 as innovation underpinned by the
counter-hegemonic values emerge and struggle for survival within
niches or cracks of the dominant hegemonic values and underpinnings,
to adapt the language of Wright (2021). This also underlines that these
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alternatives still need to persevere and thrive in a system with dominant
values that are fundamentally at odds. This makes these alternatives’
existence precarious.

Alternative practices can be, and very often are, easily co-opted for
the purposes of capital accumulation and economic growth (Pazaitis and
Kostakis, 2022; Spash, 2020). Co-optation has previously been discussed
in the context of CBPP and various licences have been proposed that bar
the use for for-profit and valorisation purposes (Bauwens et al., 2019;
Bauwens and Kostakis, 2014). Such licences could fence
counter-hegemonic innovation off from co-optation for valorisation
purposes and thus could help the wider emergence of such innovation.
Further, Pazaitis and Kostakis (2022, p. 760) emphasise the difference
between peer production (PP) and CBPP in this context: “for profit ini-
tiatives utilize peer production practices to maximise shareholder value
while the commons-oriented initiatives utilize such practices to maxi-
mize sharing and commons creation”. Indeed, Benkler (2017) proposes
that PP could be used as a tool to drive economic growth if contained in a
firm-based setting. The so-called digital economy is heavily reliant on
such a deployment of PP by distorting its commons-based elements
(Pazaitis and Kostakis, 2022). PP operates within an institutional setting
that actively rationalises the capital-oriented outcomes over the
commons-based ones. It often leads to the submersion of CBPP practices
under the valorisation logic, which destroys the very social fabric un-
derpinning digital innovations. Meaningful social and ecological impact
is diminished as commons-based relations are deemed practically
invisible in the system’s reproduction. In the end, industrial production
is based on the exploitation of natural resources and unpaid domestic
care work to reproduce itself (Barca, 2020). The digital economy further
exacerbates this process, with capital-intensive infrastructures that
intensify the exploitation of nature and people on one hand, alongside
business models that exploit layers of digital commons and user activity
on the other (de Rivera, 2020;Pazaitis and Kostakis, 2022).

However, on the flipside of hegemonic co-optation lies the potential
for creating counter-hegemonic entry points in existing institutions. The
very existence of these alternatives against all odds in their contradic-
tory setting already speaks for this potential (Robra et al., 2021). As said,
CBPP cases demonstrate that innovation can happen based on different
underpinnings. CBPP organisations showcase practices to organise this
counter-hegemonic view of innovation. Parker (2021, p. 7) calls for a
shift of attention from ‘management’ to ‘organising’ as an area of inquiry
containing “plural epistemologies and methodologies for thinking about
the shape of the future”, management being one of them. In the same
vein, the arguably dead-end of classical innovation management can be
addressed through different ways that organisations innovate and that
innovation can be organised. Organisations can potentially enact
counter-hegemonic activity by following the alternative underpinnings
lined out in this paper. Through these activities new forms of organ-
isational governance can emerge (Bauwens et al., 2019). In other words,
new forms of organising innovation on the micro-level can emerge by
starting to innovate with different purposes in mind. Further, within
these organisations, CBPP can be seen as the locus that helps the culti-
vation and reproduction of counter-hegemonic ideas and practises,
seeking to challenge and transcend current institutions. Social groups
may be mobilised to exert consent and pressure towards new institutions
(Pazaitis and Drechsler, 2020). This mutually reinforcing process creates
what De Angelis (2017) calls ’enabling environments’ for individual
emancipation.  Yet, organisations following the presented
counter-hegemonic understanding of innovation will likely still face
more precarious economic situations (at least in the current capitalist
setting).

According toPazaitis and Kostakis (2022) CBPP and commons-based
innovation requires a supportive state - we use state in sensu lato
including regional governments, municipalities or city councils. This can
be adapted to also mean a supportive state that does not assume that
technology and innovation need to be price-incentivised or profit
driven. A transformed role of the state, often referred to as the Partner
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State (Orsi, 2009) or Enabler State (De Schutter and Dedeurwaerdere,
2021), can dialectically operate upon and through civil action to
establish counter-hegemonic ideas, and define new institutions. Pazaitis
and Drechsler (2020) build on D’Alisa’s (2019) interpretation of
Gramsci’s (1971) conceptualisation of the integral state where
counter-hegemonies can arise in civil society that need to be adopted by
political society (what is traditionally perceived as the state alone) to
help enshrine counter-hegemonic common sense. We can hypothesise
that the concretisations of the counter-hegemonic purpose and un-
derpinnings of innovation presented in the cases of this paper would
likely flourish more and in various other places if they received state
support.

It has been demonstrated that extremely successful projects that
deliver outbreaking innovations have been state-driven in the first place,
which then spilled over into the private sector (Mazzucato, 2013). Yet,
as argued earlier, the hegemonic view on innovation holds on to the
belief that innovation is validated through and for the purpose of capital
valorisation. It is evident that projects aligned with the hegemonic un-
derstanding of innovation have various paths to be successful in the
game by taking its rules for granted, compared to alternative modes of
innovating (Fressoli et al., 2014). Indeed, in some instances the cases
presented in this paper have tried to align their activities to a certain
extent with a hegemonic understanding of innovation solely for the
purpose to be able to apply for funding, even up to the point of internal
co-optation (Giotitsas, 2019; Robra et al., 2021). However, if it is true -
as suggested by this special issue - that ‘classical’ innovation manage-
ment has hit a dead-end, it should be in the interest of policy makers to
support the counter-hegemonic view of innovation developed in this
paper. That is, governmental institutions like the European Union (EU)
could start to actively fund innovation activities that reject valorisation
logics in favour of societal needs. The EU currently funds, or has pre-
viously funded, ‘alternative’ concepts such as open innovation, respon-
sible research innovation, digital social innovation, and innovation
hubs. Some may argue that these frameworks, although presented as
alternatives, reproduce valorisation logics of ‘classical’ innovation in
other forms, or are expected to do so by the funding structures sup-
porting them. Nevertheless, these attempts are tangible signs of an
emerging consensus around the idea that other forms and ways of
innovating - including other values and purposes for innovation - are
urgently needed.

It needs to be re-emphasised that innovation is neither deterministic
nor apolitical. Yet, the role of innovation cannot be understated in
creating and reproducing underpinning values of society, its economy
and mode of production (albeit non-deterministically). This means that
a counter-hegemonic understanding of innovation can help the emer-
gence of a different societal structure not based on the destructive im-
peratives of limitless economic growth and capital accumulation, upon
which conventional understandings of innovation are based. As argued
before, such different societal structures could equate to degrowth and
post-growth conceptualisations. Hence, by supporting the counter-
hegemonic understanding of innovation, governmental institutions
could actively decide to support and encourage the emergence of
structural change needed for a more sustainable society which helps to
avoid existential problems like climate change and ecosystems’ collapse.
Interestingly, the EU has already started to discuss and debate post-
growth futures (European Environment Agency, 2021). However,
more explicit support is required. Whether the state support we are
calling for here is possible, or likely, in a capitalist state is up for debate
and warrants further discussions and research; which escapes the scope
of this paper. However, what is clear is that such a supportive state needs
to co-emerge alongside alternatives such as the ones we have presented.
Both, alternative organisations and the state, have to act upon each
other to enable new social relations. The hegemonic view on innovation
similarly is a product of the co-emergence of early capitalist firms
alongside the capitalist mode of production. Various prefigurative forms
of state support in relation to the commons-based forms of organisation
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have already been observed on municipal levels (see Kioupkiolis, 2022).
Hence, why should another co-emergence not be possible again?

6. Concluding remarks and future research agenda

We believe that the ‘classic’ innovation management approach,
conceptualised as a hegemonic framing of innovation, has reached a
dead-end in the face of pressing social and environmental issues that it
has helped to create in the first place. This paper presents an under-
standing of innovation underpinned by different values and common
senses as it is already emerging in the cracks of the dominant system.
Beyond contributing to a different conceptualisation of innovation, the
counter-hegemonic definition of innovation and technology presented
in this paper contributes to understanding how post-growth societies
could emerge. Technology and innovation have largely been viewed in
seemingly black and white terms within post-growth scholarship up to
the point of technophobia (Howson, 2021; Robra and Becker, 2022).
However, the conceptualisation of technology in this literature is
mainly connected to what we presented as the hegemonic view on
innovation. The alternative view presented in this paper therefore
contributes to post-growth scholarship by providing a more nuanced
understanding beyond the black and white dichotomy, emphasising the
importance of innovation and technology for new societal structures to
emerge. Adding to this, the main contribution of the paper should be
seen as a potential start to the discussion between ‘classic’ innovation
scholars, STS scholarship, and post-growth scholarship. ‘Classic’ inno-
vation scholars can definitely enrich their theoretical arsenal with the
analytical tools of STS and post-growth scholarships that focus on
power relations, politics, purposes and values of science, technology,
and innovation systems. On the other hand, our analysis is meant to
encourage STS scholarship and beyond to rethink the purpose of
innovation and technology. Consideration around the hegemonic and
potential counter-hegemonic underpinnings can build necessary
bridges between the two fields.

Many questions of course remain unanswered about how to replace
the current dead-end understanding of innovation. It is clear that the
presented cases exist in rather precarious settings where they need to
survive in a system dominated by values fundamentally at odds with
theirs. More research should look at how their existence and emer-
gence can further be supported and, crucially, how the enactment of
the counter-hegemonic values presented in this paper could lead to
needed societal structural change towards this direction. It also needs
to be explored further what sectors might gain more prominence over
traditionally more ecologically destructive sectors such as the fossil
fuel industry while a counter-hegemonic understanding of innovation
might emerge and take hold. Similarly, the concept of the Partner State
should be investigated further in these contexts beyond our broad
policy suggestions. Furthermore, considering that in modern industrial
society a great deal of innovation is directly fed by science, rethinking
classic innovation in a post-growth vein would necessarily imply the
development of different imaginaries for our scientific institutions,
their goals and their function in society (Giampietro and Funtowicz,
2020).

The above future research avenues further underline the complexity
of change needed to allow for different imaginaries of innovation and
technology to take hold in society. This will not be an easy undertaking,
yet the alternative i.e. ‘classical’ innovation management, is feeding
unsustainable economic growth that is incompatible with continued life
on this planet and has put humanity on a self-destructive path. To place
human ingenuity at the service of people, we need to reframe the very
core ideas that guide and govern innovation. In this vein, we might even
want to save and resignify the Schumpeterian notion of Creative
Destruction into a counter-hegemonic slogan. Creative destruction is not
evil per se. We do need creative disruptions in the way we produce en-
ergy, the way we move around or produce our food. But above all, we
need a disruption in the way we conceptualise innovation.



B. Robra et al.
Funding

This work was supported by the European Research Council [grant
number 947713] (Ben Robra and Mario Pansera), [grant number
101003491] (Ben Robra and Mario Pansera), [grant number 802512]
(Alex Pazaitis and Chris Giotitsas), [grant number 869595] (Alex
Pazaitis), as well as the Oportunius programme of the Galician Inno-
vation Agency [GAIN] (Ben Robra and Mario Pansera). Funding for open
access charge: Universidade de Vigo.

Declaration of competing interest
The authors declare that there are no competing interests.
Data availability

The data that has been used is confidential.

References

Ackroyd, S., Karlsson, J.Ch, 2014. Critical realism, research techniques, and research
designs. In: Edwards, P.K., O’Mahoney, J., Vincent, S. (Eds.), Studying Organizations
Using Critical Realism - A Practical Guide. Oxford University Press, Oxford,
pp. 21-45.

Adams, R., Bessant, J., Phelps, R., 2006. Innovation management measurement: a
review. Int. J. Manag. Rev. 8, 21-47. https://doi.org/10.1111/].1468-
2370.2006.00119.x.

Alcott, B., 2005. Jevons’ paradox. Ecol. Econ. 54, 9-21. https://doi.org/10.1016/j.
ecolecon.2005.03.020.

Avelino, F., Wittmayer, J.M., Pel, B., Weaver, P., Dumitru, A., Haxeltine, A., Kemp, R.,
Jorgensen, M.S., Bauler, T., Ruijsink, S., O’Riordan, T., 2019. Transformative social
innovation and (dis)empowerment. Technol. Forecast. Soc. Change 145, 195-206.
https://doi.org/10.1016/j.techfore.2017.05.002.

Barca, S., 2020. Forces of Reproduction: Notes for a Counter-hegemonic Anthropocene.
Cambridge University Press, Cambridge, UK.

Bauwens, M., Kostakis, V., 2014. From the communism of capital to capital for the
commons: towards an open Co-operativism. tripleC: communication, capitalism &
critique. Open Access J. Global Sustain. Inform. Soc. 12, 356-361.

Benkler, Y., 2017. Peer production, the commons, and the future of the firm. Strat.
Organ. 15, 264-274.

Benkler, Y., 2007. The Wealth of Networks: How Social Production Transforms Markets
and Freedom. Yale University Press, New Haven Conn.

Bauwens, M., Kostakis, V., Pazaitis, A., 2019. Peer to Peer: The Commons Manifesto.
University of Westminster Press, London.

Benkler, Y., 2002. Coase’s Penguin, or, Linux and “the nature of the firm. Yale Law J.
112, 369-446. https://doi.org/10.2307/1562247.

Bessant, J., Lamming, R., Noke, H., Phillips, W., 2005. Managing innovation beyond the
steady state. Technovation 25, 1366-1376.

Biernacki, P., Waldorf, D., 1981. Snowball sampling: problems and techniques of chain
referral sampling. Socio. Methods Res. 10, 141-163. https://doi.org/10.1177/
004912418101000205.

Biggi, G., Giuliani, E., 2021. The noxious consequences of innovation: what do we know?
Ind. Innovat. 28, 19-41. https://doi.org/10.1080/13662716.2020.1726729.

Bijker, W.E., 1995. Bikes, Bakelite, and Bulbs: Steps toward a Theory of Socio-Technical
Change. MIT Press, Cambridge, MA.

Bollier, D., Helfrich, S., 2019. Free, Fair, and Alive: the Insurgent Power of the Commons.
New Society Publishers.

Buttigieg, J.A., 1995. Gramsci on civil society. boundary 2 22, 1-32. https://doi.org/
10.2307/303721.

Calisto Friant, M., Vermeulen, W.J.V., Salomone, R., 2020. A typology of circular
economy discourses: Navigating the diverse visions of a contested paradigm. Resour.
Conserv. Recycl. 161, 104917 https://doi.org/10.1016/j.resconrec.2020.104917.

Callon, M., 1991. Techno-economic networks and irreversibility. In: Law, J. (Ed.),

A Sociology of Monsters: Essays on Power, Technology and Domination, Sociological
Review Monographs. Routledge, London, pp. 132-161.

Carrillo-hermosilla, J., del Rio Gonzalez, P., Konnoéla, T., 2009. Eco-innovation: when
Sustainability and Competitiveness Shake Hands. Palgrave Macmillan, New York.

Carroll, W.K., Ratner, R.S., 2010. Social movements and counter-hegemony: Lessons
from the field. J. Marxism Interdisc. Inquiry 4, 7-22.

Chataway, J., Hanlin, R., Kaplinsky, R., 2014. Inclusive innovation: an architecture for
policy development. Innovat. Develop. 4, 33-54. https://doi.org/10.1080/
2157930X.2013.876800.

Cozzens, S., Kaplinsky, R., 2009. Innovation, poverty and inequality: cause, coincidence,
or co-evolution? In: Lundvall, B.-A. (Ed.), Handbook of Innovation System and
Developing Countries. Edward Elgar, Cheltenham, Uk, pp. 57-82.

Dale, G., 2012. The growth paradigm: a critique. Int. Socialism 134, 55-88.

D’Alisa, G., 2019. The state of degrowth. In: Chertkovskaya, E., Paulsson, A., Barca, S.
(Eds.), Towards a Political Economy of Degrowth, Transforming Capitalism.
Rowman and Littlefield International, London ; New York, pp. 243-257.

11

Technovation 125 (2023) 102760

D’Alisa, G., Demaria, F., Cattaneo, C., 2013. Civil and uncivil actors for a degrowth
society. J. Civ. Soc. 9, 212-224. https://doi.org/10.1080/17448689.2013.788935.

Daly, H.E., Farley, J., 2011. Ecological Economics, Second Edition: Principles and
Applications, 2 edition. Island Press, Washington, DC.

De Angelis, M., 2017. Omnia Sunt Communia: on the Commons and the Transformation
to Postcapitalism. Zed Books, London.

de Rivera, J., 2020. A guide to understanding and combatting digital capitalism. tripleC,
725-743. https://doi.org/10.31269/triplec.v18i2.1173.

De Schutter, O., Dedeurwaerdere, T., 2021. Social Innovation in the Service of Social and
Ecological Transformation: the Rise of the Enabling State. Routledge.

Deriu, M., 2015. Conviviality. In: D’Alisa, G., Demaria, F., Kallis, G. (Eds.), Degrowth - A
Vocabulary for a New Era. Routledge, New York ; London, pp. 79-82.

Dietz, R., O’Neill, D., 2013. Enough Is Enough. Routledge, London.

Dyllick, T., Hockerts, K., 2002. Beyond the business case for corporate sustainability.
Bus. Strat. Environ. 11, 130-141. https://doi.org/10.1002/bse.323.

Edquist, C., 2005. System of innovation: perspective and challenges. In: Fagerber
Mowery, D., R.,.J, N. (Eds.), The Oxford Handbook of Innovation. Oxford Press,
Oxford.

European Environment Agency, 2021. Growth without Economic Growth. Publications
Office.

Fagerberg, J., Srholec, M., 2008. National innovation systems, capabilities and economic
development. Res. Pol. 37, 1417-1435.

Fagerberg, J., Verspagen, B., 2009. Innovation studies—the emerging structure of a new
scientific field. Res. Pol. 38, 218-233.

Feenberg, A., 2002. Transforming Technology: A Critical Theory Revisited. Oxford
University Press.

Flyvbjerg, B., 2006. Five misunderstandings about case-study research. Qual. Inq. 12,
219-245. https://doi.org/10.1177/1077800405284363.

Fontana, B., 2008. Hegemony and power in Gramsci. In: Howson, R., Smith, K. (Eds.),
Hegemony: Studies in Consensus and Coercion. Routledge, New York, pp. 80-106.

Foster, J.B., 2011. Capitalism and degrowth - an impossibility theorem. Mon. Rev. 62,
26.

Foster, J.B., Clark, B., York, R., 2010. The Ecological Rift: Capitalism’s War on the Earth.
Monthly Review Press, New York.

Freeman, C., Soete, L., 1997. The Economics of Industrial Innovation. Pinter, London.

Fressoli, M., Arond, E., Abrol, D., Smith, A., Ely, A., Dias, R., 2014. When grassroots
innovation movements encounter mainstream institutions: implications for models
of inclusive innovation. Innovat. Develop. 4, 277-292.

Garcia Lopez, G.A., Velicu, L., D’Alisa, G., 2017. Performing counter-hegemonic common
(s) senses: rearticulating democracy, community and forests in Puerto Rico. Appl.
Econ. Lett. 28, 88-107. https://doi.org/10.1080/10455752.2017.1321026.

Genovese, A., Pansera, M., 2021. The circular economy at a crossroads: technocratic eco-
modernism or convivial technology for social revolution? Capital. Nat. Social. 32,
95-113. https://doi.org/10.1080/10455752.2020.1763414.

Georgescu-Roegen, N., 1971. The Entropy Law and the Economic Process. Harvard
University Press.

Giampietro, M., Funtowicz, S.0., 2020. From elite folk science to the policy legend of the
circular economy. Environ. Sci. Pol. 109, 64-72. https://doi.org/10.1016/j.
envsci.2020.04.012.

Giotitsas, C., 2019. Open source agriculture: grassroots technology in the digital era,
palgrave advances in bioeconomy: economics and policies. Palgrave Pivot. https://
doi.org/10.1007/978-3-030-29341-3.

Godin, B., 2015. Innovation Contested: the Idea of Innovation over the Centuries.
Routeledge.

Gorz, A., 2012. Capitalism, Socialism, Ecology. Verso.

Graeber, D., 2015. The Utopia of Rules: on Technology, Stupidity, and the Secret Joys of
Bureaucracy. Melville House, London & New York.

Gramsci, A.F., 1971. Selections from the Prison Notebooks of Antonio Gramsci. Lawrence
& Wishart Ltd., London.

Hickel, J., Kallis, G., 2020. Is green growth possible? New Polit. Econ. 25, 469-486.
https://doi.org/10.1080/13563467.2019.1598964.

Hinton, J.B., 2020. Fit for purpose? Clarifying the critical role of profit for sustainability.
JPE 27, 236-262. https://doi.org/10.2458/v27i1.23502.

Hoare, Q., Nowell-Smith, G., 1971. Selections from the Prison Notebooks of Antonio
Gramsci. Lawrence & Wishart Ltd., London.

Hoekstra, A.Y., Wiedmann, T.O., 2014. Humanity’s unsustainable environmental
footprint. Science 344, 1114-1117. https://doi.org/10.1126/science.1248365.
Howson, P., 2021. Distributed degrowth technology: challenges for blockchain beyond
the green economy. Ecol. Econ. 184, 107020 https://doi.org/10.1016/j.

ecolecon.2021.107020.

Illich, I., 2001. Tools for Conviviality. Marion Boyars, London.

Jasanoff, S., Kim, S., 2015. Dreamscapes of Modernity: Sociotechnical Imaginaries and
the Fabrication of Power. University of Chicago Press, Chicago.

Jimenez, A., Delgado, D., Merino, R., Argumedo, A., 2022. A decolonial approach to
innovation? Building paths towards Buen Vivir. J. Dev. Stud. 0, 1-18. https://doi.
org/10.1080/00220388.2022.2043281.

Kallis, G., 2018. Degrowth. Agenda Publishing, Newcastle upon Tyne.

Kioupkiolis, A., 2022. Transforming city government: Italian variants on urban
commoning. Adm. Theor. Prax. 44, 186-204. https://doi.org/10.1080/
10841806.2021.1945374.

Kostakis, V., Latoufis, K., Liarokapis, M., Bauwens, M., 2018. The convergence of digital
commons with local manufacturing from a degrowth perspective: two illustrative
cases. J. Cleaner Product., Technol. Degrowth 197, 1684-1693. https://doi.org/
10.1016/j.jclepro.2016.09.077.


http://refhub.elsevier.com/S0166-4972(23)00071-8/sref1
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref1
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref1
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref1
https://doi.org/10.1111/j.1468-2370.2006.00119.x
https://doi.org/10.1111/j.1468-2370.2006.00119.x
https://doi.org/10.1016/j.ecolecon.2005.03.020
https://doi.org/10.1016/j.ecolecon.2005.03.020
https://doi.org/10.1016/j.techfore.2017.05.002
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref5
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref5
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref6
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref6
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref6
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref7
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref7
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref8
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref8
http://refhub.elsevier.com/S0166-4972(23)00071-8/optcO8oGfMRL7
http://refhub.elsevier.com/S0166-4972(23)00071-8/optcO8oGfMRL7
https://doi.org/10.2307/1562247
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref10
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref10
https://doi.org/10.1177/004912418101000205
https://doi.org/10.1177/004912418101000205
https://doi.org/10.1080/13662716.2020.1726729
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref13
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref13
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref14
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref14
https://doi.org/10.2307/303721
https://doi.org/10.2307/303721
https://doi.org/10.1016/j.resconrec.2020.104917
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref17
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref17
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref17
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref18
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref18
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref19
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref19
https://doi.org/10.1080/2157930X.2013.876800
https://doi.org/10.1080/2157930X.2013.876800
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref21
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref21
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref21
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref22
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref23
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref23
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref23
https://doi.org/10.1080/17448689.2013.788935
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref25
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref25
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref26
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref26
https://doi.org/10.31269/triplec.v18i2.1173
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref28
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref28
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref29
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref29
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref30
https://doi.org/10.1002/bse.323
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref32
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref32
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref32
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref33
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref33
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref34
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref34
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref35
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref35
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref36
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref36
https://doi.org/10.1177/1077800405284363
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref38
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref38
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref39
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref39
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref40
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref40
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref41
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref42
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref42
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref42
https://doi.org/10.1080/10455752.2017.1321026
https://doi.org/10.1080/10455752.2020.1763414
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref44
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref44
https://doi.org/10.1016/j.envsci.2020.04.012
https://doi.org/10.1016/j.envsci.2020.04.012
https://doi.org/10.1007/978-3-030-29341-3
https://doi.org/10.1007/978-3-030-29341-3
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref46
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref46
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref47
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref48
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref48
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref49
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref49
https://doi.org/10.1080/13563467.2019.1598964
https://doi.org/10.2458/v27i1.23502
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref52
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref52
https://doi.org/10.1126/science.1248365
https://doi.org/10.1016/j.ecolecon.2021.107020
https://doi.org/10.1016/j.ecolecon.2021.107020
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref55
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref56
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref56
https://doi.org/10.1080/00220388.2022.2043281
https://doi.org/10.1080/00220388.2022.2043281
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref58
https://doi.org/10.1080/10841806.2021.1945374
https://doi.org/10.1080/10841806.2021.1945374
https://doi.org/10.1016/j.jclepro.2016.09.077
https://doi.org/10.1016/j.jclepro.2016.09.077

B. Robra et al.

Kostakis, V., Vragoteris, V., Acharja, L.L., 2021. Can peer production democratize
technology and society? A critical review of the critiques. Futures 131, 102760.
https://doi.org/10.1016/j.futures.2021.102760.

Latoufis, K.C., Pazios, T.V., Hatziargyriou, N.D., 2015. Locally manufactured small wind
turbines: empowering communities for sustainable rural electrification. IEEE Elect.
Magazine 3, 68-78. https://doi.org/10.1109/MELE.2014.2380073.

Losch, B., 2017. Die neoliberale Hegemonie als Gefahr fiir die Demokratie. In:
Butterwegge, C., Losch, B., Ptak, R. (Eds.), Kritik des Neoliberalismus. VS Verlag fiir
Sozialwissenschaften, Wiesbaden, pp. 201-257. https://doi.org/10.1007/978-3-
531-20006-4_4.

Lundvall, B., 2010. National Systems of Innovation: toward a Theory of Innovation and
Interactive Learning. Anthem Press, London.

MacKenzie, D., 1984. Marx and the machine. Technol. Cult. 25, 473-502. https://doi.
org/10.2307/3104202.

Manzini, E., 2015. Design, when Everybody Designs: an Introduction to Design for Social
Innovation. MIT press, Cambridge, Mass.

Marx, K., 1969. Das Kapital - Kritik der politischen Okonomie - Erster Band. Dietz Verlag,
Berlin.

Mazzucato, M., 2013. The Entrepreneurial State. Debunking Public vs. Private Sector
Myths. Anthem Press, London & New York.

Meadows, Donella, Randers, J., Meadows, Dennis, Behrens, W., 1972. The Limits to
Growth: a Report for the Club of Rome’s Project on the Predicament of Mankind.
New American Library, New York.

Nelson, R.R., Winter, S.G., 1982. An Evolutionary Theory of Economic Change. The
Economic Journal, Belknap Press Series. Harvard University Press.

Nesterova, 1., Robra, B., 2022. Business for a strongly sustainable society? In:
D’Amato, D., Toppinen, A., Kozak, R. (Eds.), The Role of Business in Global
Sustainability Transformations. Routledge, London, pp. 201-216.

Orsi, C., 2009. Knowledge-based society, peer production and the common good. Cap. Cl.
33, 31-51. https://doi.org/10.1177/030981680909700103.

Owen, R., Pansera, M., Macnaghten, P., Randles, S., 2021. Organisational
institutionalisation of responsible innovation. Res. Pol. 50, 104-132. https://doi.
org/10.1016/J.RESPOL.2020.104132.

Pansera, M., 2018. Frugal or fair? the unfulfilled promises of frugal innovation. Technol.
Innovat. Manag. Rev. 8, 6-13. https://doi.org/10.22215/timreview/1148.

Pansera, M., Fressoli, M., 2021. Innovation without growth: Frameworks for
understanding technological change in a post-growth era. Organization 28, 380-404.
https://doi.org/10.1177,/1350508420973631.

Pansera, M., Owen, R., 2018a. Innovation for de-growth: a case study of counter-
hegemonic practices from Kerala, India. J. Clean. Prod. 197, 1872-1883.

Pansera, M., Owen, R., 2018b. Innovation and Development: The Politics at the Bottom
of the Pyramid. ISTE-Wiley, London.

Pansera, M., Owen, R., Meacham, D., Kuh, V., 2020. Embedding responsible innovation
within synthetic biology research and innovation: insights from a UK multi-
disciplinary research centre. J. Respons. Innovat. 1-26. https://doi.org/10.1080/
23299460.2020.1785678.

Pantazis, A., Meyer, M., 2020. Tools from below: making agricultural machines
convivial. Greek Rev. Soc. Res. 155, 39-58. https://doi.org/10.12681/grsr.24828.

Papaioannou, T., 2020. Innovation, value-neutrality and the question of politics:
unmasking the rhetorical and ideological abuse of evolutionary theory. J. Respons.
Innovat. 7, 238-255. https://doi.org/10.1080/23299460.2019.1605484.

Parker, M., 2021. Against management: auto-critique. Organization,
13505084211020922. https://doi.org/10.1177/13505084211020922.

Pazaitis, A., De Filippi, P., Kostakis, V., 2017. Blockchain and value systems in the
sharing economy: the illustrative case of Backfeed. Technol. Forecast. Soc. Change
125, 105-115. https://doi.org/10.1016/j.techfore.2017.05.025.

Pazaitis, A., Drechsler, W., 2020. Peer Production and State Theory, in: The Handbook of
Peer Production. John Wiley & Sons, Ltd, pp. 359-370. https://doi.org/10.1002
/9781119537151.ch27.

Pazaitis, A., Kostakis, V., 2022. Are the most influential websites peer-produced or price-
incentivized? Organizing value in the digital economy. Organization 29 (4),
757-769. https://doi.org/10.1177/13505084211020192.

Pazaitis, A., Kostakis, V., Kallis, G., Troullaki, K., 2020. Should we look for a hero to save
us from the Coronavirus? the commons as an alternative trajectory for social change
tripleC: Communication, Capitalism & Critique. Open Access J. Global Sustain.
Informat. Soc. 613-621. https://doi.org/10.31269/triplec.v18i2.1203.

Pfotenhauer, S.M., Juhl, J., 2017. Innovation and the political state: beyond the myth of
technologies and markets. In: Critical Studies of Innovation: Alternative Approaches
to the Pro-innovation Bias, pp. 68-93. https://doi.org/10.4337/
9781785367229.00012.

Piggott, H., 2008. A Wind Turbine Recipe Book: the Axial Flux Windmill Plans. Self-
publication.

12

Technovation 125 (2023) 102760

Porter, M.E., Kramer, M.R., 2006. Strategy and Society: the Link between Competitive
Advantage and Corporate Social Responsibility [WWW Document]. Harvard
Business Review. URL. https://hbr.org/2006/12/strategy-and-society-the-link-bet
ween-competitive-advantage-and-corporate-social-responsibility (accessed 11.2.16).

Reilly, R.C., 2010. Participatory case study. In: Mills, A.J., Durepos, G., Wieve, E. (Eds.),
Encyclopedia of Case Study Research. Sage, Thousand Oaks, California, pp. 658-660.

Reinert, H., Reinert, E.S., 2006. Creative destruction in economics: Nietzsche, Sombart,
Schumpeter. In: Backhaus, J.G., Drechsler, W. (Eds.), Friedrich Nietzsche
(1844-1900): Economy and Society, the European Heritage in Economics and the
Social Sciences. Springer US, Boston, MA, pp. 55-85. https://doi.org/10.1007/978-
0-387-32980-2_4.

Rigi, J., 2013. Peer production and Marxian communism: contours of a new emerging
mode of production. Cap. Cl. 37, 397-416. https://doi.org/10.1177/
0309816813503979.

Robra, B., Heikkurinen, P., Nesterova, 1., 2020. Commons-based peer production for
degrowth? - the case for eco-sufficiency in economic organisations. SFTR 2. https://
doi.org/10.1016/j.sftr.2020.100035.

Robra, B., Pazaitis, A., Latoufis, K., 2021. Counter-hegemonic decision premises in
commons-based peer production: a degrowth case study. tripleC: Communication,
Capitalism & Critique. Open Access J. Global Sustain. Inform. Soc. 19, 343-370.
https://doi.org/10.31269/triplec.v19i2.1264.

Robra, B., Becker, J., 2022. It’s time for a more nuanced discussion around Science,
Technology, and Innovation in degrowth. degrowth.info. https://degrowth.info/en
/blog/it-s-time-for-a-more-nuanced-discussion-around-science-technology-and-inno
vation-in-degrowth (accessed 1.16.23).

Rockstrom, J., Steffen, W., Noone, K., Persson, \AAsa, Chapin III, F.S., Lambin, E.,
Lenton, T., Scheffer, M., Folke, C., Schellnhuber, H.J., others, 2009. Planetary
boundaries: exploring the safe operating space for humanity. Ecol. Soc. 14.

Rosenberg, N., 1982. Inside the Black Box: Technology and Economics. Cambridge
University Press, Cambridge, MA.

Russell, A.L., Vinsel, L., 2018. After innovation, turn to maintenance. Technol. Cult. 59,
1-25. https://doi.org/10.1353/tech.2018.0004.

Schneider, F., Kallis, G., Martinez-Alier, J., 2010. Crisis or opportunity? Economic
degrowth for social equity and ecological sustainability. Introduction to this special
issue. J. Clean. Prod. 18, 511-518. https://doi.org/10.1016/j.jclepro.2010.01.014.

Schumpeter, J.A., 1934. The Theory of Economic Development: an Inquiry into Profits,
Capital, Credit, Interest, and the Business Cycle, Harvard Un. Transaction Publishers,
Cambridge, Mass.

Sheehan, H., 2021. Marxism and STS: from Marx and engels to COVID-19 and COP26 |
MR online. MRonline (accessed 12.13.21). https://mronline.org/2021/12/11/
marxism-and-sts-from-marx-and-engels-to-covid-19-and-cop26/?fbclid=IwAR2
FPU4Avq4KzBncVcf8qgl2apCOGptD2sSE8Z934N-mAEfs7YtpQWVlacU.

Sombart, W., 1913. Studien zur Entwicklungsgeschichte des modernen Kapitalismus -
Zweiter Band - Krieg und Kapitalismus. Duncker & Humblot, Miinchen.

Spash, C.L., 2020. Apologists for growth: passive revolutionaries in a passive revolution.
Globalizations 18, 1123-1148. https://doi.org/10.1080/14747731.2020.1824864.

Spash, C.L., 2017. Routledge Handbook of Ecological Economics: Nature and Society.
Taylor & Francis.

Srinivas, S., Sutz, J., 2008. Developing countries and innovation: Searching for a new
analytical approach. Technol. Soc. 30, 129-140.

Stilgoe, J., Owen, R., Macnaghten, P., 2013. A framework for responsible innovation.
Res. Pol. 42, 1568-1580. https://doi.org/10.1016/j.respol.2013.05.008.

van Griethuysen, P., 2010. Why are we growth-addicted? The hard way towards
degrowth in the involutionary western development path. J. Clean. Prod. 18,
590-595. https://doi.org/10.1016/j.jclepro.2009.07.006.

Vetter, A., 2018. The matrix of convivial technology — assessing technologies for
degrowth. J. Cleaner Product., Technol. Degrowth 197, 1778-1786. https://doi.org/
10.1016/j.jclepro.2017.02.195.

Victor, P.A., 2008. Managing without Growth: Slower by Design, Not Disaster. Edward
Elgar Publishing Ltd, Cheltenham, UK ; Northampton, MA.

Vincent, S., Wapshott, R., 2014. Critical realism and the organizational case study - a
guide to discovering institutional mechanisms. In: Edwards, P.K., O’Mahoney, J.,
Vincent, S. (Eds.), Studying Organizations Using Critical Realism - A Practical Guide.
Oxford University Press, Oxford, pp. 148-167.

Vinsel, L., Russell, A.L., 2020. The Innovation Delusion. Penguin Random House.

Walsh, S., 2021. Marx, subsumption and the critique of innovation. Organization,
135050842110153. https://doi.org/10.1177/13505084211015377.

Winner, L., 1993. The black box and finding upon opening and it empty : social
constructivism of technology the Philosophy of technology. Sci. Technol. Hum. Val.
18, 362-378.

Winner, L., 1980. Do artefacts have politics? Daedalus 109, 121-136.

Wright, E.O., 2021. How to Be an Anticapitalist in the Twenty-First Century. Verso.


https://doi.org/10.1016/j.futures.2021.102760
https://doi.org/10.1109/MELE.2014.2380073
https://doi.org/10.1007/978-3-531-20006-4_4
https://doi.org/10.1007/978-3-531-20006-4_4
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref64
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref64
https://doi.org/10.2307/3104202
https://doi.org/10.2307/3104202
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref66
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref66
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref67
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref67
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref68
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref68
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref69
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref69
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref69
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref70
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref70
http://refhub.elsevier.com/S0166-4972(23)00071-8/optpE7ELMX0Yz
http://refhub.elsevier.com/S0166-4972(23)00071-8/optpE7ELMX0Yz
http://refhub.elsevier.com/S0166-4972(23)00071-8/optpE7ELMX0Yz
https://doi.org/10.1177/030981680909700103
https://doi.org/10.1016/J.RESPOL.2020.104132
https://doi.org/10.1016/J.RESPOL.2020.104132
https://doi.org/10.22215/timreview/1148
https://doi.org/10.1177/1350508420973631
http://refhub.elsevier.com/S0166-4972(23)00071-8/optEkuupmLHeL
http://refhub.elsevier.com/S0166-4972(23)00071-8/optEkuupmLHeL
http://refhub.elsevier.com/S0166-4972(23)00071-8/opt7D5KpQfyyp
http://refhub.elsevier.com/S0166-4972(23)00071-8/opt7D5KpQfyyp
https://doi.org/10.1080/23299460.2020.1785678
https://doi.org/10.1080/23299460.2020.1785678
https://doi.org/10.12681/grsr.24828
https://doi.org/10.1080/23299460.2019.1605484
https://doi.org/10.1177/13505084211020922
https://doi.org/10.1016/j.techfore.2017.05.025
https://doi.org/10.1002/9781119537151.ch27
https://doi.org/10.1002/9781119537151.ch27
https://doi.org/10.1177/13505084211020192
https://doi.org/10.31269/triplec.v18i2.1203
https://doi.org/10.4337/9781785367229.00012
https://doi.org/10.4337/9781785367229.00012
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref76
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref76
https://hbr.org/2006/12/strategy-and-society-the-link-between-competitive-advantage-and-corporate-social-responsibility
https://hbr.org/2006/12/strategy-and-society-the-link-between-competitive-advantage-and-corporate-social-responsibility
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref78
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref78
https://doi.org/10.1007/978-0-387-32980-2_4
https://doi.org/10.1007/978-0-387-32980-2_4
https://doi.org/10.1177/0309816813503979
https://doi.org/10.1177/0309816813503979
https://doi.org/10.1016/j.sftr.2020.100035
https://doi.org/10.1016/j.sftr.2020.100035
https://doi.org/10.31269/triplec.v19i2.1264
https://degrowth.info/en/blog/it-s-time-for-a-more-nuanced-discussion-around-science-technology-and-innovation-in-degrowth
https://degrowth.info/en/blog/it-s-time-for-a-more-nuanced-discussion-around-science-technology-and-innovation-in-degrowth
https://degrowth.info/en/blog/it-s-time-for-a-more-nuanced-discussion-around-science-technology-and-innovation-in-degrowth
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref81
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref81
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref81
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref82
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref82
https://doi.org/10.1353/tech.2018.0004
https://doi.org/10.1016/j.jclepro.2010.01.014
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref85
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref85
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref85
https://mronline.org/2021/12/11/marxism-and-sts-from-marx-and-engels-to-covid-19-and-cop26/?fbclid=IwAR2FPU4Avq4KzBncVcf8qgI2apCOGptD2sSE8Z934N-mAEfs7YtpQWVlacU
https://mronline.org/2021/12/11/marxism-and-sts-from-marx-and-engels-to-covid-19-and-cop26/?fbclid=IwAR2FPU4Avq4KzBncVcf8qgI2apCOGptD2sSE8Z934N-mAEfs7YtpQWVlacU
https://mronline.org/2021/12/11/marxism-and-sts-from-marx-and-engels-to-covid-19-and-cop26/?fbclid=IwAR2FPU4Avq4KzBncVcf8qgI2apCOGptD2sSE8Z934N-mAEfs7YtpQWVlacU
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref87
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref87
https://doi.org/10.1080/14747731.2020.1824864
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref89
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref89
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref90
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref90
https://doi.org/10.1016/j.respol.2013.05.008
https://doi.org/10.1016/j.jclepro.2009.07.006
https://doi.org/10.1016/j.jclepro.2017.02.195
https://doi.org/10.1016/j.jclepro.2017.02.195
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref94
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref94
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref95
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref95
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref95
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref95
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref96
https://doi.org/10.1177/13505084211015377
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref98
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref98
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref98
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref99
http://refhub.elsevier.com/S0166-4972(23)00071-8/sref100

	From creative destruction to convivial innovation - A post-growth perspective
	1 Introduction
	2 Theoretical framework
	2.1 The dead end of the hegemonic view of innovation
	2.2 A counter-hegemonic view of innovation based on conviviality

	3 Research approach and methods
	4 Counter-hegemonic innovation in commons-based peer production
	4.1 Wind Empowerment
	4.2 L’atelier paysan

	5 Discussion
	6 Concluding remarks and future research agenda
	Funding
	Declaration of competing interest
	Data availability
	References


