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Abstract
An improved understanding of the geographical unevenness of the global energy transition is important. The 
concept of ‘sociotechnical imaginaries’ has been used extensively for understanding how desired technology 
futures are envisioned and differentially articulated in various contexts. Supplementing this, the concept of 
‘nature imaginaries’ is proposed in this article, to specifically address collective moral visions of human/nature 
relations that underwrite discourses and actions by various actors. Nature plays an active role in both types 
of imaginaries. Their complex interactions play a part in how energy transitions unfold. The article uses this 
framework for a description of the energy situation in Iceland, and its largely successful transition towards 
renewable energy through the development of hydropower and geothermal resources. Particular sociotechnical 
and nature imaginaries, sometimes opposed to each other, are discernible. The article argues that the analysis 
of conflicting imaginaries at work in specific energy transitions might help in identifying leverage points from 
where it is possible to work in a small way towards a global transition.
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1. Introduction:  
Understanding energy transitions

In response to human-induced climate change, the world 
has taken a turn towards a low-carbon future. Renewable 
energy installations have grown considerably worldwide 
over the past decade (IRENA, 2020), and states have 
adopted a variety of policy instruments to encourage their 
deployment (Carley et al., 2017). It seems that the energy 
transition is proceeding at full speed. 

Or, perhaps, not quite. Arguably there is no such thing as 
‘the’ energy transition. Rather, various local and national 
transitions are underway (Sarrica et al., 2016; Labussi�re 
and Nada�, 2018; Frantál and Nováková, 2019) – some 
reasonably fast, others excruciatingly slow, emphasising 
different technologies and institutional structures, and 
reflecting differing public concern and political will (Neofytou 
et al., 2020; Svobodova et al., 2020). Take, for instance, 
Germany’s early and vigorous adoption of the concept of 
the Energiewende (Steinbacher, 2019) versus the stubborn 
adherence to coal by policy makers in neighbouring Poland 
(Kuchler and Bridge, 2018), and in a host of other ‘recalcitrant 
nations’ (Svobodova et al., 2020), including China and the 
United States – the world’s principal CO2-emitters.

Understanding this diversity of energy transitions 
requires not only an awareness of varied natural conditions 
and historical particularities, but also of ways in which 
the future of energy systems is collectively envisaged in 
different manners in various cultural contexts (Delina and 
Janetos, 2018). Such envisaged futures – or ‘imaginaries’ – 
generate public support for some technological or 
organisational innovations but can hold back the 
development of others. In this article, it is hypothesised 
that such different and sometimes incompatible cultural 
constructs can influence the progress towards carbon-
neutral energy production. The alignment or mismatch 
between imaginaries that focus on different aspects 
might partly explain the different paths taken by energy 
transitions in different countries and regions.

The primary focus of this article is on the exploration 
of the general value of imaginaries for analysing energy 
transitions. The general theoretical position is elaborated 
at some length in the first part. The starting point will be 
the concept of ‘social imaginaries’, which has a long history 
in the social sciences (see Strauss, 2006, for an overview of 
key contributions). Building on that foundation, the idea of 
‘sociotechnical imaginaries’ was suggested by Jasanoff and 
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Kim (2009) for directing attention to nation-specific ways 
of imagining technological developments into the future. 
Having outlined this concept as it was originally formulated, 
I suggest that other – yet related – imaginaries can also play 
an important part, notably how ideal human relations with 
nonhuman nature are morally imagined, often at scales other 
than the national. These I will term ‘nature imaginaries’. By 
speaking of ‘nature’ rather than ‘environment’ (cf. Peet and 
Watts, 1996), the intention is to allow room for non-human 
matter in its varied forms as active in the formation of such 
imaginaries. Indeed, in much recent theoretical work (see 
e.g. Bennett, 2004; Latour, 2005; Coole and Frost, 2010; 
DeLanda, 2016), agency has been conceptualised as 
a relational achievement between heterogenous entities of 
diverse kinds.

In the second part, the hypothesis of aligning or 
mismatching imaginaries is explored further through 
a description of the history and current situation of renewable 
energy in Iceland, a country where renewable energy is 
particularly abundant, and which is often noted for the 
high proportion of renewables in its energy mix. Prevailing 
sociotechnical and nature imaginaries are identified and 
their relations to each other are discussed. This part is based 
on previous research by the author (Benediktsson, 2007, 
2008, 2014, 2018; Benediktsson and Waage, 2018, 2020), 
as well as other scholars. The database timarit.is was used 
to search for examples from printed media in Iceland, and 
general web searches returned further evidence from digital 
publications and other sources.

The article concludes with some thoughts about the 
implications and potential practical significance of this 
approach for the analysis of energy transitions in general. 
In short, the argument is that, if the hypothesis is true, 
advancing the ongoing transition to renewable energy 
may in some geographical contexts require a critical 
reconsideration of established imaginaries and even the 
cultivation of new ones.

2. Imaginaries and energy

2.1 Imagining the social
Attention to the imaginary dimension of society 

has a considerable history (see e.g. Anderson, 1983; 
Castoriadis, 1987; Appadurai, 1996). Very broadly speaking, 
two distinct emphases are discernible (Strauss, 2006). Both 
are concerned with analysing how the desired future is 
envisaged by social groups – of what the good and morally 
proper life should look like in years and decades to come. 
On the one hand, some scholars have theorised the social 
imaginary as “a unifying factor that provides a signified 
content and weaves it with the symbolic structures” 
(Castoriadis, 1987, p. 160): a common mindset that has 
been gradually articulated by a large collectivity – such as 
the nation – and adopted more or less in unison. Others, 
for example, Taylor (2004), have worked with the concept 
in a way that leaves more room for diversity, putting more 
emphasis on the imaginary as a construct of groups, small 
or large, rather than a broad abstraction at the national 
level. Taylor understands the social imaginary as “the ways 
in which people imagine their social existence, how they 
fit together with others, how things go on between them 
and their fellows, the expectations that are normally met, 
and the deeper normative notions which underlie these 
expectations” (Taylor, 2004, p. 23). It is deeply interwoven 
with practice, as it provides “that common understanding 

that makes possible common practices and a widely shared 
sense of legitimacy” (Taylor, 2004, p. 23). The scale of such 
collective imagining can range from small groups of people to 
the national or supranational level.

2.2 Imaginaries of technology and society
Technological choice and development are perforce 

future-oriented. Historians of technology and culture (e.g. 
Marx, 1964; Nye, 1990) have written insightful accounts 
of the uptake of particular technologies, and the role that 
popular and/or political visions and imaginings have played. 
They have warned against the idea that technology per se is 
the driving force of social change (Smith and Marx, 1994). For 
a long time, scholars of science and technology studies (STS) 
have also studied the role of imagination in technological 
and scientific development. The imaginings of scientists 
themselves have been extensively studied, for instance 
through the concept of ‘technoscientific imaginaries’ 
(Marcus, 1995). STS researchers have thus sometimes 
concentrated more on how technoscientific knowledge is 
produced by specific people at particular sites, such as in the 
laboratory (Latour, 1987), than on how such knowledge is 
imbricated with wider political processes and institutions. 
This runs the risk of a certain ‘power blindness’, which is 
partly what Jasanoff and Kim (2009) intended to rectify.

In their early writings on sociotechnical imaginaries, 
Jasanoff and Kim (2009, p. 120) define them as “collectively 
imagined forms of social life and social order reflected in 
the design and fulfilment of nation-specific scientific and/
or technological projects” that “at once describe attainable 
futures and prescribe futures that states believe ought to 
be attained”. As this suggests, they focus on the national 
level and the tasks and capacities of the state. Sociotechnical 
imaginaries influence the setting of policy priorities, which 
again reinforce or change prevailing imaginaries.

While this may run the risk of reifying the state, the 
concept is offered as a corrective to the tendency to ascribe 
imagining to selected individuals, notably in the STS context 
to scientists and technology experts. By contrast, what 
sociotechnical imaginaries highlight is the collective side of 
imagination. In a subsequent edited book on the concept, 
Jasanoff (2015, p. 4) reformulates the original definition in 
a little more nuanced way: “collectively held, institutionally 
stabilised, and publicly performed visions of desirable futures, 
animated by shared understandings of forms of social life and 
social order attainable through, and supportive of, advances 
in science and technology”. This opens up the question for 
such collective imaginary work not only at the state level, but 
in various other social bodies as well, e.g. in advocacy groups, 
conservation organisations and other collectives.

Sociotechnical imaginaries are “imbued with implicit 
understandings of what is good or desirable in the social 
world writ large” (Jasanoff and Kim, 2009, pp. 122–123); 
hence they function as a guide into the future to attain ‘the 
good life’. Such prescriptions are found in many places – in 
rather concrete forms in policy agendas and documents, as 
well as in media discourses; and in very basic terms both in 
religious beliefs and secular, usually unquestioned, cultural 
blueprints, such as the grand narrative of modernity and 
progress. Sociotechnical imaginaries encompass all these 
dimensions yet are somehow different: they are found “in 
the understudied regions between imagination and action, 
between discourse and decision, and between inchoate 
public opinion and instrumental state policy” (Jasanoff and 
Kim, 2009, p. 123).
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The concept has been employed in a variety of case studies, 
involving different technological spheres and geographical 
contexts (see e.g. Jasanoff and Kim, 2015), proving its 
value for understanding not only how new ideas in science 
and technology are taken up and gain ground, but also 
how they come to be embedded in and expressed through 
material, institutional and cultural processes. Sometimes 
such ideas are extended into other fields and spaces, 
but they are also frequently contested and resisted. The 
concept has in fact been criticised for not handling diversity 
and contestation very successfully: “the analytic tool is 
calibrated to understand national policies, institutions, and 
elites” (Smith and Tidwell, 2016, p. 331) and “leaves under-
theorized how differently positioned communities within 
sociotechnical systems imagine good societies” (Smith and 
Tidwell, 2016, p. 328). While it does not invalidate the core 
of the sociotechnical imaginaries concept, this is a very 
important critique which supports the analysis of multiple, 
diverse imaginaries.

2.3 Energy futures imagined
The original discussion of sociotechnical imaginaries by 

Jasanoff and Kim (2009) centred on nuclear energy – a 
hi-technology field that has developed in widely divergent 
ways in those countries which have embarked on it. 
Few topics in fact lend themselves better to the analysis 
of this kind than energy technologies. To take but one 
example, in their analysis of US energy history, Sovacool 
and Brossmann (2013) show how the advent of not only 
nuclear technology in the post-WWII era, but also the 
introduction of hydropower plants for electricity and the 
internal combustion engine for transport decades earlier, 
gave rise to certain socially articulated visions of the future. 
Now the focus has shifted decisively to renewable energy 
technologies. In a similar manner, the ways in which such 
technologies are taken up, imagined and included in a 
narrative of the future are at the core of the contemporary 
energy transition. Many researchers have already 
addressed this topic, analysing collectivities ranging from 
the multinational to the local and urban, and involving 
different energy sources and technologies (e.g. Eaton 
et al., 2014; Smith and Tidwell, 2016; Burnham et al., 2017; 
Cloke et al., 2017; Delina, 2018; Kuchler and Bridge, 2018; 
Schelhas et al., 2018; Tidwell and Tidwell, 2018; Tozer and 
Klenk, 2018; Longhurst and Chilvers, 2019).

The transition towards renewables involves “reconfiguring 
current spatial patterns of economic and social activity” 
(Bridge et al., 2013, p. 331). An important part of this centres 
on landscape and nature. Most renewable technologies 
impact profoundly on the landscape (Apostol et al., 2017; 
Roth et al., 2018). This impact varies considerably, however, 
in accordance with the differing energy densities and other 
characteristics of the source being utilised (Pasqualetti and 
Stremke, 2018). Despite the advice that humans should 
simply ‘learn to love’ the new ‘landscapes of carbon-
neutrality’ (Selman, 2010), recurring disputes around 
various renewable energy projects show a mismatch between 
the ideas about technical development and human-nature 
relations.

The resolution of such contests is ultimately the subject 
of the political sphere. In their analysis of the emergent 
bioenergy economy in the north-eastern United States, 
Burnham et al. (2017) make an important point about 
the politics of imaginaries. In this case, two contending 
sociotechnical imaginaries have taken shape, one focused 

on regional production with corporate involvement, and 
the other on the community level. The authors show 
how the participants in the discussion about bioenergy 
futures “connect issues of technological choice, economic 
organisation, and land use decisions to their sociotechnical 
imaginary” (Burnham et al., 2017, p. 74) in widely different 
ways. At stake are basic visions of how society should be 
organised and how land should be used.

Recognising the politics of competing sociotechnical 
imaginaries is certainly a significant step towards 
understanding the geographical diversity of energy 
transitions. The strong focus on technology that is still 
inherent in the very concept of the sociotechnical imaginary, 
however, may be somewhat limiting: although technology 
itself can indeed be fundamentally understood as a way to 
deal with nature and exploit it for the benefit of humans, 
different ways of relating to nature do exist, which 
sometimes compete with the technical. Other collective 
imaginaries, sometimes having little to do with technology, 
but which focus on the environment – importantly including 
nonhuman nature – also manifest how ideal futures are 
envisaged.

2.4 Imaginaries of environment and nature
Geographers Peet and Watts (1996, p. 263) defined an 

‘environmental imaginary’ as “a way of imagining nature, 
including visions of those forms of social and individual 
practice which are ethically proper and morally right with 
regard to nature.” Coming to the topic from Marxist political 
economy and political ecology, they attempt to augment these 
bodies of scholarship with insights from poststructuralism, 
which emphasises discourse and power. Their approach 
stresses the social relations of production: environmental 
imaginaries are manifested in the “regional discursive 
formations” that “originate in, and display the effects 
of, certain physical, political-economic, and institutional 
settings” (Peet and Watts, 1996, p. 16).

Several researchers have picked up this concept. For 
instance, Nesbitt and Weiner (2001) analyse disputes in 
Appalachia between local landowners and environmentalists 
from outside the region, highlighting the conflict between 
very different environmental imaginaries articulated by 
the groups. McGregor (2004) shows how the environmental 
imaginaries of Australian environmentalists are constrained 
by the hegemony of ‘sustainable development’, the 
anthropocentrism of which, he argues, precludes the 
enunciation of more radical and ecocentric approaches. 
Other researchers have explored urban environmental 
imaginaries, both as a useful approach to critical urban 
research in general (Gabriel, 2014), and how the concept can 
be of value for particular cities (Millington, 2013).

To speak of ‘imaginaries’, of course, suggests a human-
centred approach, which is further amplified by the 
‘environmental’ qualifier. The emphasis on ‘discourse’ by 
Peet and Watts (1996), and most of those who have since used 
their concept for their own empirical studies, is also telling: 
discourse tends to be understood as human exchanges, 
representations, and social practices. Despite assertions 
to the contrary, therefore, the place of the non-human in 
environmental imaginary research generally seems to be 
more passive than active. This is somewhat problematic. 
While appreciating the all-too-real problems with speaking 
simplistically of ‘nature’, I would nevertheless try to work 
out the implications of talking about ‘nature’ imaginaries 
rather than ‘environmental’ ones.
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I propose that nature imaginaries be defined as particular, 
usually unarticulated, premises held by certain groups of 
people about how human-nonhuman relations should be 
structured in order to ensure a morally sound future. Such 
premises exert their influence on thinking, talk and action by 
diverse collectivities: the state, market actors, and perhaps 
most notably civil society groups. They surface in the actions 
and events in which the groups participate, as well as in 
discourses and documents. They are future-oriented, yet 
always influenced by past events and historical memory.

Crucially, nature imaginaries are also shaped by nonhuman 
nature itself, its events and agencies. Far from the reified 
meaning that often is taken for granted when speaking of 
nature, I take it to be a collection of “heterogeneous, diverse, 
and often whimsical things that comprise the physical 
environments of the world” (Kaika and Swyngedouw, 2011, 
p. 104); things that come together and exert their agencies in 
particular ways in different locations. In this way, nature is 
an assemblage that is endowed with ‘thing-power’: “a force 
exercised by that which is not specifically human (or even 
organic) upon humans” (Bennett, 2004, p. 351). Work in 
geography and other fields has indeed extended the list of 
living and non-living ‘things’ in nature that exert such power 
through their relations with other things in a hybrid world 
(Greenhough, 2014).

While the analysis of sociotechnical imaginaries tends to 
highlight the state, this may not necessarily be the most 
relevant level for investigating nature imaginaries. They 
may certainly be formulated and manifested in legislation 
and state policy documents, e.g. in conservation policies, but 
then often as a reflection of sentiments and ideals that have 
taken their shape in other spheres than national politics, 
e.g. in the research of conservation science or international 
agreements and conventions. Market actors whose operations 
are based on natural resources also operate with certain 
nature imaginaries, but the backdrop to these is usually the 
pressure to maintain future profitability. If this is seriously 
threatened, the imaginaries may be tweaked so as to allow 
for new arrangements for natural resource management.

Finally, clear indications of nature imaginaries at work 
may also be identified in civil society. For small local groups 
or communities, specific nature imaginaries may take 
some form in confrontation with sociotechnical visions and 
practices promoted by state or corporate actors. Debates 
around particular wind energy projects, for example, often 
reveal concerns about nature and landscape, albeit sometimes 
vaguely articulated, to be the main source of community 
opposition. As hinted at by Hunold and Leitner (2011), 
for example, in their discussion of solar thermal energy in 
Southern California, environmental concerns can also lead 
to the articulation and expression of local nature imaginaries 
that previously had not taken on a coherent form, although 
their basic building blocks may have existed. This will be 
explored further in the second part of this article.

One may legitimately ask whether the nature imaginary, 
as I have defined the concept, is not simply another name 
for ideas, beliefs, attitudes or values pertaining to nonhuman 
nature. The concept certainly relates to all these terms, yet it 
does not equate fully to any of them. A vast and very diverse 
set of studies of ideas about human-nonhuman relations 
already exists. On the one hand, research concerning 
environmental attitudes, values and beliefs has a long 
pedigree (Ignatow, 2006), as well as how or indeed whether 
environmental concerns affect behaviours (Stern, 2000). Most 
of this work is marked by methodological individualism – the 

usually unstated assumption that aggregations of individual 
characteristics can reveal truths about larger social 
collectivities. Examples include Catton and Dunlap’s (1980) 
survey-based identification of two opposing paradigms: an 
old but still influential ‘human exemptionalist’ one and 
a ‘new ecological’ one. On the other hand, there are very 
broad-brush characterisations of cultural realms, based to 
some extent on historical evidence, such as White’s much-
cited thesis about the influence of Judeo-Christian beliefs on 
how human-nature relations have been envisaged in Western 
cultures (White, 1967), or the idea, popular some time ago, 
that certain perceptions of nature existed in Asian societies 
where philosophies of Buddhism, Daoism or Hinduism have 
been prominent (Rolston III, 1987). Both can be questioned 
for their rather sweeping generalisations. By keeping an 
eye on the collective basis of nature imaginaries, albeit at 
different collective scales, it should be easier to avoid either 
methodological individualism or unwarranted generalisation 
when analysing environmental beliefs and attitudes.

Much of the above-mentioned work has been clearly 
marked by dualisms: society vs. nature; matter vs. meaning, 
and so on. The suggestion above, that nature be understood 
as an assemblage of heterogenous ‘things’, is an attempt to 
avoid this. Grasped in this way, nature does not enter into 
imaginary work simply as a primordial entity to be subjected 
to human desires and moral imperatives in a passive manner: 
its diverse living and non-living entities wield their ‘thing-
power’ through the affective responses of humans to them 
(Thrift, 2008; Clark, 2011; Petersen, 2018). Importantly, while 
affects are produced by individual sensory engagements, they 
are also “saturated with collective knowledge and values” 
(Petersen, 2018, p. 7). The nature imaginary may therefore 
be understood as a collective, more-than-human construction 
– or co-construction. When it comes to renewable energy 
projects, the form that construction takes is by no means a 
foregone conclusion, but the specific outcome of the affects of 
nature and their cultural collective processing.

An intriguing recent example from South Korea (Kim, 
Chung and Seo, 2018) well illustrates the complexity and 
cultural depth of nature imaginaries, although the authors 
do not use the term themselves. In this technologically 
advanced country, the age-old East Asian tradition of 
‘pungsu’ (fengshui) is still very much alive. ‘Pungsu’ centres 
on the mapping and manipulation of ‘qi’, the vital energy 
thought to affect human life in many aspects. Sites where 
wind conditions are favourable for the location of wind 
turbines are considered inauspicious in ‘pungsu’ terms. The 
erection of such turbines is resisted and likened in fact to 
the attempt of the Japanese occupational forces to thwart 
the flow of ‘qi’ by driving iron stakes into mountains, thus 
breaking the spirit of the people. One could interpret this 
as a very particular nature imaginary, based on ancient 
traditional beliefs for sure, but influenced by historically 
recent events, and deeply concerned about the future.

In other geographical settings, nature imaginaries will 
take different forms. For example, mainland European 
cultures generally operate with a conception of landscape 
that acknowledges the cultural imprint of land use on nature 
through history. This may have eased the recent remaking 
of agricultural landscapes in Northern Germany into wind 
energy landscapes (Krauss, 2010), and can be seen as 
involving a particular nature imaginary.

Such constructs can thus matter greatly when it comes to 
the deployment of renewable energy. Through them, human-
nonhuman relations are crafted: imagining the future is 
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a performative act. Crucially, nonhuman agency, through 
various affects of the diverse things that comprise nature, is 
an integral participant in the act of imagining these relations. 
In the remainder of the article, I will explore the analytical 
value of this approach with a discussion of the Icelandic 
energy transition, and of the formation and ongoing contest 
of different imaginaries in this particular context.

3. Conflicting imaginings? The case of renewable 
energy in Iceland

3.1 The Icelandic energy mix: transition achieved?
Iceland’s position regarding both energy production 

and use is quite different from that of its neighbours 
(Benediktsson and Waage, 2018). Climate, terrain and 
hydrological conditions create abundant possibilities 
from an engineering point of view for hydroelectricity and 
wind energy. Added to this are the geological peculiarities 

of the country. The geothermal gradient – the rise in 
temperature with subsurface depth – is high, not only in 
the currently active volcanic zones but also in many other 
areas (Arnórsson, 2017). High temperature fields are found 
only in the volcanically active zones that stretch from the 
southwest to the northeast, whereas low temperature fields 
are scattered over much of the country (Fig. 1).

Estimations of energy that would be technically able to 
be harnessed from these two major streams – hydro and 
geothermal – give figures in the vicinity of 60–70 TWh per 
annum for each (National Energy Authority and Ministries 
of Industry and Commerce, 2006). Notably though, these 
figures do not take into account the myriad constraints 
that exist, neither economic nor environmental. This 
notwithstanding, and especially when wind energy – still 
almost entirely untapped (Benediktsson and Waage, 2018) – 
is added, Iceland seems exceptionally well endowed with 
renewable energy sources.

Fig. 1: Geothermal fields in Iceland. Also shown are the locations of innovation projects mentioned in the text
Source: �orgeirsdóttir et al. (2015); map made by the author

Fig. 2: Primary energy in Iceland 1940–2019 
Source: Data from National Energy Authority (2020); 
graph made by the author

At the beginning of the 20th century the country was 
overwhelmingly rural, relying on the traditional energy 
sources of a subsistence economy. With economic changes 
and urbanisation as the century progressed, the need for 
energy grew tremendously (see Fig. 2). At the very start 
of this transformation, it seemed that imported fossil 
fuels – coal and oil – would prevail, but electricity soon won 
the technological contest. Numerous mostly rather small 
hydropower stations were built. In the late 1960s, the first 
large one was constructed on one of the glacial rivers. Its 
construction was linked to the building of the country’s first 
aluminium smelter (Skúlason and Hayter, 1998). Further 
development of large-scale hydropower has followed, 
culminating in the Kárahnjúkar dam and power station 
(690 MW), commissioned in 2007 (Karlsdóttir, 2010).

Geothermal utilisation has developed differently. In 
addition to traditional localised use of geothermal water 
for bathing, it became increasingly used for the heating of 
indoor spaces during the 20th century (Pálmason, 2005). 
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Now about 90% of homes and other buildings are heated with 
geothermal water, the remainder mostly using electricity 
from both hydropower and geothermal power stations for 
heating (National Energy Authority, 2019). Electricity 
production from geothermal sources is the most recent 
addition. The current energy mix indicates the vigorous 
development of renewables: fossil fuels now account for less 
than 20% of all primary energy in Iceland, whereas 80–85% 
comes from renewable sources (Fig. 3). Land transportation, 
aviation, fisheries and shipping remain dependent on oil and 
thus linked into the global ‘carbonscape’.

In 1990 the public utility company operating the district 
heating system of Reykjavík had gradually taken new high-
temperature geothermal fields into use for the growing city, 
supplying both hot water and electricity from a new power 
station (Pálmason, 2005). This was a success. The company 
started planning for a much larger geothermal station some 
distance away, utilising the same geothermal field, albeit 
on the other side of the volcanic massif (Gu�mundsdóttir 
et al., 2018). Another energy company also started 
constructing a new station in the southwest. Although in 
public ownership and originally set up to provide vital public 
services, both companies had adopted aggressive market-
oriented strategies, eyeing good profitability with the selling 
of comparatively cheap geothermal electricity, marketed as 
‘clean and green’, to bulk users.

In the first decade of the 21st century, tremendous 
optimism was thus in the air regarding Iceland’s energy 
future in general, bolstered by grand proclamations of 
industry proponents about the country becoming a “Kuwait 
of the North” (Magnason, 2008, p. 198). Promoted by the 
power companies and supported by political heavyweights 
and mainstream media, it also became a part of the financial 
(mis)adventures that characterised Iceland at the time 
(Benediktsson, 2014). The tone of a newspaper editorial 
in 2006 provides a good example. The editor boldly states: 
“Nowhere has geothermal energy been harnessed to greater 
extent than in Iceland, and therefore no people have more 
ingenuity or better technology than Icelanders for exploiting 
it” (Anon., 2006, p. 26). In an interview a year later, the then-
President of Iceland Ólafur Ragnar Grímsson no less boldly 
stated his opinion that Icelanders had by then “outstanding 
technical and commercial knowhow in this field, and there 
is no other nation in the world that comes close, we are the 
absolute leader nation” (Anon., 2007).

Impressive technological innovation, alleged financial 
acumen, and a perception of almost limitless potential for 
growth thus became components in a formative geothermal 
sociotechnical imaginary that often has found expression in 
rather nationalistic rhetoric.

This imaginary has been further strengthened with 
a host of innovative research-and-development projects. 
One is the Iceland Deep Drilling Project. A large research 
project, still in progress, it is a joint undertaking of public 
and private interests. In addition to the three largest 
Icelandic energy companies, large international players 
have joined the project, notably Statoil from Norway, the 
US National Science Foundation, and the aluminium giant 
Alcoa (IDDP, 2020). The project aims at exploring whether it 
is possible to access geothermal fluids under ‘supercritical’ 
conditions at much greater depth than that of ordinary 
geothermal wells, potentially giving access to energy at 
a scale previously unknown in geothermal fields. The first 
well, in the northeast of the country, was intended to reach 
a depth of 4.5 km, but drilling abruptly came to a halt at 
a depth of only 2.1 km when magma entered the borehole 
(Elders et al., 2014). The second IDDP borehole has since 
been drilled in the southwest (see Fig. 1), reaching the 
depth of 4,659 m in early 2017 (Fri�leifsson et al., 2017), 
the temperature (427 °C) and pressure (340 bars) indicating 
that supercritical conditions had indeed been reached. At the 
time of writing, this well was undergoing flow testing.

Yet another and no less interesting strand has been added 
in recent years to the Icelandic geothermal imaginary. This 
is the so-called CarbFix project (CarbFix, 2019), a research 
project aimed at developing methods for sequestering 

Fig. 3: The changing Icelandic primary energy mix
Source: Data from National Energy Authority (2020); 
graph made by the author

3.2 A geothermal sociotechnical imaginary
A new chapter in the history of geothermal energy 

commenced in the 1960s with the building of a small power 
station in northeast Iceland. Some years later, planning 
started for a much larger station close by. Construction 
began, but nature intervened: in 1975 a spate of volcanic 
eruptions started in the area, causing considerable delays 
(Ármannsson et al., 1987). Eventually the station started 
producing, however. Another geothermal station was 
successfully built in the 1970s in the southwest, without 
any subterranean interventions. Knowledge relating to 
things geothermal had started to accumulate, and Iceland’s 
geoscientists and engineers gradually gained a reputation 
for expertise in this specialised field. In 1979 for example, 
Iceland’s National Energy Authority became the host 
for a Geothermal Training Programme for trainees from 
developing countries, under the auspices of the United 
Nations (GRÓ-GTP, n.d.).

In the 1990s the political direction of the Icelandic 
government changed firmly towards neoliberalism 
(Benediktsson, 2014). This resulted in a far-reaching change 
in policies and visions pertaining to energy resources and 
their utilisation, not least geothermal resources. Cheap 
electricity became a trump card in the global game of 
national competitiveness. A new campaign was started for 
aggressively marketing the country as a location for energy-
intensive industries (Gu�mundsdóttir et al., 2018). In itself 
this was not entirely new, but the ideological change led 
to a much more concerted effort and contributed to the 
formation of a distinctive sociotechnical imaginary that 
centres on geothermal energy.
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carbon by dissolving CO2 in geothermal water and 
pumping it into the basaltic bedrock, where the carbon is 
mineralised as limestone. Geological conditions make the 
country particularly suitable for the process, but basalts 
are worldwide mainly found in volcanic areas and where 
the oceanic crust has formed through plate spreading. 
While subterranean carbon storage is not a completely 
new technology, the association with geothermal power 
production is novel. The technique has been proven to work 
very well (Matter et al., 2016). Numerous international 
media quickly picked up the story, some employing rather 
hyperbolic headlines proclaiming that CO2 had been 
“turned into stone” and declaring this as nothing less than 
a “climate change breakthrough” (Carrington, 2016). The 
current impact is somewhat more modest, yet significant: 
the geothermal power station where the CarbFix project is 
located (see Fig. 1) is already sequestering a substantial part 
of the carbon that would otherwise be emitted by the plant 
itself. With prices of emission quotas rising rapidly on the 
European market (Hodgson, 2020), there are those who hope 
that the method will make Iceland an even more competitive 
location for CO2-emitting heavy industry, providing unique 
opportunities for corporate actors to fix carbon in rock 
instead of having to buy expensive quotas. The experiment 
is thus intimately linked to the neoliberal financialisation of 
carbon that has been taking shape in recent years.

These are some of the developments that have led to the 
consolidation of a distinctive geothermal sociotechnical 
imaginary in Iceland: an imaginary that presents a future 
of almost unlimited geothermal energy with minimal 
environmental costs for the country, and even the potential 
for contributing with ‘geoengineering’ to address the most 
serious problem facing humankind: climate change. The 
imaginary is amply manifested in political, scientific and 
media discourses, as the glimpses provided above have 
shown. At its heart is an increasingly sophisticated ‘techno-
epistemic network’ (Ballo, 2015) that embraces the narrative 
of ecological modernisation. New geothermal energy projects 
continue to be planned, the realisation of which will have 
corresponding imprints on the landscape. Twisting the title 

of Jasanoff and Kim’s edited book (2015), one could perhaps 
talk about an emerging ‘steamscape of modernity’ that 
invokes a certain kind of aesthetic sensibility (Fig. 4).

3.3 The ‘natural’ landscape: an Icelandic nature imaginary
Concurrently with the formation of the geothermal 

sociotechnical imaginary outlined above, a different moral 
vision of nature has become increasingly prominent among 
sections of the public – a preservationist one. It is not 
specifically focused on the geothermal; in fact, hydropower 
projects have been somewhat more influential in the 
formation of this nature imaginary, as will be explained 
further below.

The nature imaginary has its roots in part in the 
imagining of Iceland’s interior highlands as a sacred space 
of ‘untouched wilderness’ that was cemented as the 20th 

century progressed, but which can be traced much further 
back (S��órsdóttir, Hall and Saarinen, 2011). While the 
highlands had been frequently traversed during the first 
centuries of settlement, they took on an image of mystery 
and even terror and were generally an area to be avoided. 
This started to change with the rise of nationalism and 
Romanticism in the 19th century, which laid the groundwork 
for the prominent position that the natural landscape has 
since held in the island’s culture. During the 20th century, 
new travel technologies opened up the highland landscapes 
to domestic recreation (Huijbens and Benediktsson, 2015). 
The surging international popularity of Iceland as a tourist 
destination in the 21st century has played right into this 
imaginary (Karlsdóttir, 2013). Compared with densely 
populated mainland Europe, Icelandic nature indeed 
appears rather empty, wild, and ‘raw’, and this has been 
used by tourist promoters in a skillful manner.

The first clashes between preservationists and energy 
proponents occurred during the first half of the 20th 

century (Karlsdóttir, 2010). These centred on hydropower, 
as ambitious plans were aired for harnessing some of 
Iceland’s largest waterfalls. The plans were withdrawn, 
but hydropower development continued at more 
modest scales. In 1970 a major conflict between a public 

Fig. 4: The geothermal picturesque? New power station at Þeistareykir, NE-Iceland
Photo: Karl Benediktsson
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hydropower company and local farmers arose in the north 
(Karlsdóttir, 2010), often said to mark the beginning of the 
environmental movement in Iceland. But it was not until the 
1990s that the radically contrasting visions for the future – 
massive energy development on the one hand and landscape 
and nature preservation on the other – came head-to-head 
(Benediktsson, 2007, 2008). Apart from concerns about 
the impacts of new reservoirs and altered hydrological 
conditions on nonhuman life, the prospect of subjecting 
large swathes of hitherto ‘untouched wilderness’ areas 
to human construction was alarming to preservationists 
(Karlsdóttir, 2010).

This history of intense hydropower conflicts may explain 
why, well into this century, environmental activists seemed 
to think that geothermal energy was a more benign 
option than hydropower (cf. Gu�mundsson, 2005). This 
is debatable. It is true that as large reservoirs do not 
accompany geothermal power stations, and their physical 
footprint on the landscape is usually smaller (Trainor 
et al., 2016). Yet, while localised, the direct landscape 
impacts of geothermal energy are considerable. These 
include borehole platforms, wellheads, a spaghetti of 
pipelines, and various other industrial-looking contraptions 
(Benediktsson, 2018). Added to this is the fact that the 
natural geothermal surface activity can be affected. Such 
landscape manifestations of geothermal activity are globally 
rare, and they are supposed to enjoy special protection 
in the Icelandic Nature Conservation Act (Al�ingi, 2013) 
Concerns have been frequently aired about the expansion 
of the geothermal industry into new high-temperature 
fields. Reckless exploitation of some geothermal fields has 
also brought home what some geologists (Pálmason, 2005; 
Arnórsson, 2017) have actually argued for a long time: that 
geothermal energy production may in fact be more akin to 
the ‘thermal mining’ of a stock resource than tapping into 
a truly renewable flow resource.

Lastly, geothermal harnessing is accompanied by 
some emission of substances that are harmful to local 
environments, such as mercury and hydrogen sulphide or 
the global climate, notably carbon dioxide and methane 

(Kristmannsdóttir and Ármannsson, 2003). The release of 
greenhouse gases is very limited, however, compared with 
fossil fuel plants.

The strong association of these developments with heavy 
industry has increasingly led to the contestation of the very 
purpose of further energy development (Magnason, 2008; 
Gu�mundsdóttir et al., 2018). Iceland currently tops 
the global list of nations in electricity consumption per 
capita, but in fact about 80% of all electricity produced 
in the country is used by a handful of industrial facilities 
(Benediktsson and Waage, 2018), three aluminium smelters 
being by far the largest consumers. The inherently dirty 
nature of these industries has been mostly glossed over in the 
rush to capitalise on the green image of Icelandic energy – 
actually the country’s CO2 emissions have increased very 
substantially since the development of heavy industry began 
(Gu�mundsdóttir et al., 2018). The argument that the country 
would be doing the world a favour by attracting more heavy 
industry is summarily dismissed by those concerned with 
more and more local landscapes being subjected to demands 
of production for a voracious global market. The search for 
new large users has continued, but not the emphasis on 
other industries, such as silicon factories and especially data 
centres (Landsvirkjun, n.d.). The latter class of users has 
been growing rapidly, largely due to the mining of Bitcoin 
and other cryptocurrencies. Questions are being asked about 
the morality of allocating more and more resources to power 
production for this end (Eiríksdóttir, 2019).

A morally-imbued nature imaginary that centres on 
landscape thus seems to have taken shape. Having deep 
historical roots, it has been cemented through repeated 
confrontation with energy interests and their expressions. 
The idea of pristine, untouched wilderness is central to 
this nature imaginary (Ólafsdóttir and S��órsdóttir, 2020). 
The emphasis is on the tremendous intrinsic value of wild 
landscapes, which, it is argued, offer essential yet ever scarcer 
opportunities for humans to experience such landscapes 
and be affected by their nature (Fig. 5). The imagining of 
the country’s landscapes as ‘untouched’ is in fact rather 
fanciful – they have after all been thoroughly affected by 

Fig. 5: Austurengjahver, a proposed site for a geothermal power station in SW-Iceland
Photo: Karl Benediktsson



Moravian geographical reports 2021, 29(2)

96

Moravian geographical reports 2021, 29(2): 88–100

96

a millennium of human exploitation. Partly in recognition 
of this, the expression ‘untouched wilderness’ is now rather 
avoided in policy and legal documents, but it remains part of 
the vocabulary of many preservationists.

Another and no less important component in the 
formation of this nature imaginary is nationalism, which 
has been a prominent theme in the Icelandic environmental 
movement since it started to take shape (Jóhannesson, 2005; 
Karlsdóttir, 2010). In fact, at the turn of the century 
a prominent historian argued that nature had largely taken 
over from language as a signifier of Icelandic national 
identity (Hálfdanarson, 1999). Many protests against 
hydropower projects have involved strategies that appeal 
to nationalist sentiments, such as the planting of Icelandic 
flags into a geothermal area to be submerged under 
a hydropower reservoir, and the laying of stones containing 
words from the national anthem at another reservoir site 
(Brydon, 2010).

These sentiments are expressed by various groups: lay 
people, natural scientists, writers and artists. In fact, artists 
have played a large part in articulating the moral critique 
implicit in the nature imaginary, for example through 
visual artworks, installations, and land art (Brydon, 2010; 
Gremaud, 2014, 2017). Arguably, art has provided a way 
to give a particularly strong expression to the affective 
relations between Icelanders and non-human nature. A case 
in point is the work Archive – Endangered waters by artist 
Rúrí, analysed by Brydon (2010, p. 202). In this visual/aural 
work, first exhibited at the 2003 Venice Biennale and later 
in Iceland, the artist ‘gave voice’ to some 52 waterfalls that 
would be silenced – either emptied or submerged – if the 
numerous planned hydropower projects went ahead.

In sum, for those who have shaped and adopted the 
landscape-focused nature imaginary and see it as central to 
a morally proper future, further large-scale energy projects 
to produce power for the already sizeable heavy industry 
sector are seen as a decidedly wrong way for Icelanders 
to relate to the nonhuman nature with which they live. 
Although geothermal technology is still somewhat less 
contested than hydropower, the now-apparent substantial 
environmental impacts of geothermal electricity production 
have added to already existing concerns about landscape 
and nature.

4. Conclusion: Imagining energy futures
In this article I have argued that for understanding 

geographically diverse energy transition trajectories we need 
to contemplate how the social, the technical, and the natural 
fold into each other in varied ways through the imaginative 
futures that every society constructs, not only at the national 
level, but also within smaller social and geographical 
communities. At work are not only monolithic national 
sociotechnical imaginaries, but also nature imaginaries that 
concern the proper place of nonhuman nature for future 
human society.

This approach certainly has its limits. Inherent in these 
concepts of imaginaries is a tension between stability and 
change, which has not been fully resolved. Even if they are 
meant as help for understanding processes of temporal change 
and geographical diversity, they may still project rather too 
much stability. Imaginaries are analysed as stabilisations; 
sedimented world views and discourses that appear as 
static. While the study of nature imaginaries in addition to 
sociotechnical ones adds substantially to the understanding 

of energy transitions, both must be understood as only ever 
temporary solidifications of thoughts and practices that are 
far from immutable.

The analysis of the Icelandic imaginaries offered here 
is also somewhat limited, based as it is on a tentative 
interpretation of certain elements of national discourses, 
and the author’s own observations through the years of 
Icelandic nature- and landscape-related conflicts. Yet some 
interesting suggestions emerge that support the hypothesis 
that aligning or mismatching imaginaries do influence 
energy transitions.

Renewable energy in Iceland is often seen as a spectacular 
success story, and with some justification. The country’s 
energy landscape is the result of links between nature, 
scientists, technologies, corporations, and myriad other 
actors. But even here the energy transition is not completed, 
and questions remain about some aspects of its seemingly 
smooth progress. A distinctive sociotechnical imaginary is 
now in place, one which forcefully presents the continuing 
expansion of energy production as a moral obligation to 
provide the world with ‘green’, carbon-free energy. This 
is most strongly expressed in the geothermal sector, a site 
of intense technoscientific innovation. New experiments 
even present the possibility to mitigate climate change by 
returning carbon back to the earth. In recent years, a strong 
‘technological fix’ approach has been evident. To be fair, some 
of the scientific protagonists of this exciting technology have 
duly acknowledged its limitations for tackling the scourge 
of global warming. Left mostly undiscussed, however, is 
the lingering concern that the enthusiasm for ‘engineering 
Earth’ (cf. Brunn, 2010), which includes even grander ideas 
of ‘climate engineering’ on a planetary scale, may not be 
the wisest response of mankind to this pressing problem 
(Hulme, 2014; Nightingale et al., 2020).

A particular nature imaginary has also emerged, that 
questions the very premises upon which the recent and 
ongoing expansion of the energy sector rests. Here the 
affective potential of wild landscapes assumes centre stage: 
the capacity of humans to be affected through encounters 
with nature ‘in the raw’. This imaginary gains its expressive 
power from ideas about moral obligations to present and 
future generations – this time about the immense experiential 
value of landscapes and nature that is left without the marks 
of technological intervention. Added to this emphasis on 
wilderness landscapes are serious misgivings about the 
neoliberal approach to managing natural resources that 
is inherent in the current energy regime. This nature 
imaginary, although not undisputed, acts as a constraint 
on further expansion of the energy sector. Despite its basis 
in environmental concerns, however, it does not connect 
strongly with discourses of global climate change and any 
possibilities for halting it or slowing it down.

In this case, where technoscientific euphoria faces the 
glorification of the wild, adherents of both imaginaries 
could benefit from a more critical stance towards their own 
foundational ideas. Icelanders cannot pretentiously claim 
to be able to fix the global climate crisis on their own, but 
neither can they abstain from global responsibility when it 
comes to renewable energy. The crucial question is how such 
different and perhaps incompatible mental envisionings 
will affect the future development of the renewable energy 
landscape. Such development will not only be about the 
currently most significant energy technologies, geothermal 
and hydro, but also about other forms of renewable energy, 
most obviously wind energy. Several wind projects are 
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entering the planning stage. While there is no doubt that the 
aeolian conditions are extremely favourable, the landscape 
impacts of those projects, if realised, will be very significant. 
It is easy to anticipate a clash with the prevailing nature 
imaginary. Negotiating this new terrain will require new 
and sensitive methods for the evaluation of local impacts 
(Frantál et al., 2017).

Most importantly, acknowledgement and respect of 
differing imaginaries is a necessary condition for advancing 
the energy transition. Social imaginaries are surely never 
static, but constantly undergoing modification. A frank 
discussion about the ideological and cultural basis of both 
‘Icelandic’ imaginaries is a precondition to their gradual 
adjustment, or a more radical re-imagining of relations 
between society, technology, and nature. This could allow for 
continued development of renewables without irrevocable 
loss of values to do with nature and landscape. This will 
not come about through top-down decrees: an open and 
democratic exchange is needed for the cultivation of new 
imaginaries.

A wider conclusion to be drawn is perhaps this: the 
realisation of a renewable energy future globally does 
not only depend on local physical contexts and available 
technical knowledge, but also on imaginaries that open new 
possibilities – or prevent their realisation. I have argued that 
nonhuman nature needs to be taken seriously in this aspect 
of energy transitions, in part through its often-veiled role in 
sociotechnical imaginaries, but also through the formation 
of specific nature imaginaries that may either be roughly in 
tune with sociotechnical imaginings or not. The analysis of 
how diverse imaginaries, contested and conflicting, may be 
at work in country-specific energy transitions might help 
in identifying leverage points from which it is possible to 
work in a small way towards the global transition that is so 
urgently needed.
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