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1. Introduction

Energy plays a crucial role in shaping relations between human societies and more-than-human worlds. 
Energy, however, never comes solely as a material reality on its own, but carries with it a large baggage 
of ideas and practices. Access to energy resources, production practices, transmission, consumption and 
subsequent waste production give direction to this socio-economic, cultural, political and technological 
baggage, all of which has to do with political, economic and social power (Abramsky, 2010). Moreover, 
as Jasanoff and Kim (2013) observe, reconfigurations in energy systems are also likely to change social 
infrastructures, established patterns of life, work and allocation of burdens and benefits at local, national 
and transnational levels. This observation becomes even more relevant in a carbon-constrained world, 
since maintaining not just a living but also a thriving planet would require immediate action across spatial 
and temporal scales.

We argue that energy decision making (and therefore policy-relevant research) today often follows ex-
post interventions to change the prevailing pattern(s). Thus, it is a ‘mess first, fix later’ kind of approach. 
Our position is that including the multiplicity of voices (different stories, narratives, imaginaries) and the 
plurality of approximations (both quantitative and qualitative) before we set sail to any decision making 
could be a better way to go about. Then, how can a coherent use of qualitative and quantitative research 
help us with overcoming possible shortcomings of dominant forms of energy decision making? If energy 
systems are the outcomes of multiple contestations shaped with biophysical and social limitations, then the 
key question becomes: How can societies re-organize themselves both materially and socio-economically? 
What is possible, what is feasible and what is desirable turn into the crucial questions, along with concerns 
about justice across a number of energy decision parameters such as availability, affordability, due process, 
transparency and accountability, sustainability, intra-generational equity, inter-generational equity and 
responsibility (Sovacool and Dworkin, 2015).

In this research design challenge, we focus on the ‘how’ question of transdisciplinary study of energy systems 
and futures, taking into consideration the challenges of control. However, as Stirling (2014) reminds us, 
deterministic pictures of control can be problematic. Rather, our overarching aim here is to contribute to 
the emerging literature on energy research and social science by grounding it with contributions from three 
distinct perspectives (organization studies, political ecology and societal metabolism). We identify some 
opportunities for mending the gap between qualitative and quantitative approaches to energy research 
and suggest potential entry points to unpack energy decisions and their consequences, both expected 
and unexpected. We first start with a presentation of multiple epistemologies on energy and reflect on the 
multiplicity of knowledge. Then we move on to reflect on different ways of approaching energy questions 
including a specific focus on embracing the inherent complexity in societally relevant energy research. In the 
penultimate section, we turn to questions of power, scale and space. We conclude with some bottlenecks 
and opportunities for a truly transdisciplinary energy research that is societally relevant, just, equitable, 
sustainable and useful at once.

2. Multiple knowledge bases and epistemologies on energy

Countering the challenges of our contemporary predicament of staying within a  ‘well-below 2°C’ limit 
(Steffen et al., 2015) at the required speed, magnitude and urgency requires local, national and international 
authorities, scientists, civil society and communities to act in tandem  across all fronts in generating plausible 
solutions for a transformative  energy and climate future. This means going “beyond the cockpit-ism” of 
our epistemological silos and disciplinary safe havens by avoiding a “top-down logic of steering” (Hajer et 
al., 2015). To this end, technical and engineering perspectives provide valuable inputs to environmental 
management and policy. On their own, however, technical solutions are unable to address key issues for 
environmental management, such as what the goal of management should be, how the risks and benefits 
of management should be distributed, and who should have a voice in decision making. The challenge of 
disciplinary integration of analytical tools towards low-carbon transitions is therefore an ongoing debate 
in the scholarly literature (Geels et al., 2016). A key challenge for policy makers and researchers seeking 
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to develop sustainable and equitable energy solutions, then, is to identify ways of handling situations 
where “facts are uncertain, values in dispute, stakes high and decisions urgent”  (Funtowicz and Ravetz, 1993). 
Energy is a prime example in which such conditions are dominant, and therefore exemplary of ‘post-normal 
science’. Energy research is characterized by complexity and high levels of uncertainty, and approaches 
often need to be implemented before evidence is certain so that the “traditional domination of ‘hard facts’ 
over ‘soft values’ [is] inverted” (ibid.). These pose major challenges to conventional models of environmental 
management and governance, and require a different way of doing science. Effective and sustainable 
resource management in the context of complexity, interdependency and uncertainty requires new ways of 
working. This involves not just adding on social science to technical questions about energy, but requires a 
whole rethinking of how energy problems are framed by experts and politicians.

 Post-normal science for environmental management and policy demonstrates the potential of adopting 
an extended peer community that encompasses all those affected by energy decisions rather than solely 
technical experts working on specific parts of the energy system. This also includes recent calls on co-
design and co-production of knowledge with its users as well as those who are impacted first hand from 
the consequences of such knowledge (Temper and Del Bene, 2016). In other words, it goes beyond simply 
praising participation in decision making but also requires a fuller, informed engagement and even veto 
power for all parties that matter. Co-production acknowledges stakeholders as more than simply affected 
groups, and rather treats them as equal footing experts and knowledge generators in their own right. Thus 
knowledge and expertise on energy needs to be treated as decentralized wisdom rather than hierarchically 
organized, dictated and imposed facts. Such engagement gives all types of knowledge  (written, verbal, 
visual etc.) equal importance as well as paying attention to non-material demands.

3. Opening the box: How energy questions are being thought 
and taught

Sovacool et al. (2015: 95) suggest that energy researchers often tend to “undervalue social science 
discoveries, ignore possible interdisciplinary awareness, and marginalize diverse perspectives”. This, arguably, 
is the result of a particular framing of questions around energy as well as perceived hierarchies between 
multiple knowledge bases, in other words “disciplinary chauvinism” (ibid.). Therefore, we believe it is 
imperative to open the black box of framing in terms of how energy questions are posed and thought about.

The notion of control interpreted as a coercive measure (regulation) is best understood when discussed 
in contrast to other institutions that can be of crucial importance for change processes and inertia in future 
energy systems. In organizational studies and institutional theory, this is discussed in terms of coercive, 
normative and cultural-cognitive institutional pillars (Scott, 1995). This branch of studies is emphasizing 
that how we organize knowledge (categories used) and norms (values surrounding choices of technology 
for example) also plays important roles in understanding inertia and change processes. Some recent studies 
also emphasize that the different vocabularies used by groups (Ocasio et al., 2015) are rooted in practices 
and routines of organizations, rather than entirely based on regulatory measures. This is important to consider 
when analysing change processes in organizations. Applied to sectorial fields such as actors in the energy 
production sector, this is also of relevance for analyses of how new pathways or development paths are 
enabled (or disabled) in planning less carbon-dependent future energy solutions. Different vocabularies 
used by different groups of actors will result in the empowerment (or contrarily, dispossession) of certain 
stories over others. Also in future studies on multiple visions of energy systems and urban space (Larsen 
and Höjer, 2007; Larsen et al., 2011), the use of language is relevant to consider when analysing how future 
visions and technology-optimistic views of future operationalize urban space and technology choices.

Similarly, the perception of what energy entails can be subject to change over time. Both with regard to 
who has agency over technology, but also to how terms such as energy supply, energy demand and energy 
systems are used and perceived, i.e. what energy shortage means in practical terms but also conceptually 
are subject to change or result in new emerging properties. Shove’s (2003) insightful study about the 
transformation of the meaning of concepts such as “clean” and “cleanliness” also demonstrates that long-
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term analyses are crucial and should also entail a careful consideration of the shift of meanings of the 
concepts over time.

Such shifts in concepts are also a key feature of an analysis of how organizations respond to and initiate 
change by negotiating new frames social contracts of research. This includes processes when research 
collaboration is negotiated between public-private actors, by creating new centres and research consortia. 
One telling example is the creation of scholarly centres of excellence, in some cases responding to societal 
challenges and in other cases defined by criteria of excellence alone, but nevertheless enabling autonomy 
of these centres to define their own impact agenda (Larsen and Nilsson, 2016) with broader societal 
relevance and acceptance.  

4. Embracing complexity and multiple energy pathways

As an example of an approach embracing complexity, the pathways approach provides a framework for 
the analysis of how narratives and frames open up (or close down) space for social action on climate 
change (Stirling, 2008). Central to this approach is the recognition that there are many different ways of 
framing – understanding and representing – a system, whether by international or national policy actors 
and networks, different advocacy groups, different researchers or local people.  Different framings result 
from choices about which elements of the system to highlight, where its boundaries are and at what scale to 
view it, as well as subjective and value judgments about it. 

Adopting multiple scales when analysing complex systems across different levels to increase robustness 
of a systems approach, path dependency in acknowledgment of part-whole relationships (Koestler, 1967).  
It is important to note that objective functions will be different depending on the scale of analysis. For 
example, pushing for democratic energy sufficiency practices rather than solely efficiency, in the short term 
might slow down local development but in the long run, it will prove constructive in terms of living within 
planetary boundaries by addressing global energy justice. 

Crucially, framings of systems and problems always implicate particularly favoured governance or 
technological solutions, and can be used to justify particular responses over others, promoting particular 
visions and goals. Paying attention to multiple framings and engaging with stakeholders (Leach et al., 
2010) allows for elaborating on the concept of control and what it means to different groups when we see 
increasingly complex processes and co-production of knowledge.

 As a potential entry point for handling different scales and dimensions of analysis and bridging qualitative 
work with storytelling, we suggest societal metabolism (Şorman, 2014) as a useful metaphorical way to 
depict  how societies (with the analogy of the human body) and their economic  sub-sectors (as the organs 
of the body) have part-whole characteristics. This approach is useful for the study of complex hierarchical 
systems, such as variegated and heterogenous energy infrastructures (Lawhon et al., 2018). Originating as 
a way to put biophysical economics into practice, societal metabolism looks into what types of energy flows 
are used within the different socio-economic sectors of the society unravelling the biophysical dimensions 
of energy analysis (Giampietro et al., 2011). One can use such an analogy to generate storylines based on 
prudent and viable scenarios of transformation limited by ecological, biophysical and social constraints. In 
essence, desirable futures need to be based on credible and persuasive storylines that go beyond wishful 
thinking, but are indeed grounded by feasible and viable transformation pathways on how to get there. Such 
an approach helps to ground questions such as what are the metabolisms we want to exert in the future? 
What are our current metabolic patterns? How do we rearrange/downscale our societal organs to get there?

Using the societal metabolism methodology, several studies have highlighted that a switch to an energy 
system based on renewable energy sources, for example, will imply lower scale of net energy output and 
supply for societies (Hall et al., 2009; Smil, 2005). Therefore, keeping up with some of the societal functions, 
that we are used to today, will entail diverting a great share of hours of paid work, energy and technological 
capital, from the various sectors of the economy to be invested in the operation of the energy sector itself 
(Sorman and Giampietro, 2013). 
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Other implications have been illustrated in terms of metabolisms of renewable energies and territorial 
requirements. Huber for example, defines the need of rethinking energy extraction and processes from 
a scattered distribution of “portals” and “holes” as seen in concentrated fossil resources to a forms of 
distributed landscapes in terms of new and renewable forms of energy provision (Huber, 2015).  This, 
switch to renewables in metabolic terms, implies and extension and expansion of territorial needs; meaning 
new social re-arrangements and a reorganization of spatial characteristics that come about with emerging 
issues of disputes such as a global rush for land grab (Scheidel and Sorman, 2012) and conflicts associated 
with new, spatially extensive modes of energy production (Huber and McCarthy, 2017). 

5. Production of knowledge, spaces and the actors on energy

Alternative approaches on energy in tune with work in political ecology emphasize the distributed character 
of knowledge and how producing knowledge reflects and reproduces relations of power “as it involves 
questions about how, by and for whom, and to what effect knowledge is produced” (Perreault et al., 2015, p. 
212). These approaches also align with a growing interest in the concept of “transformation” (Gillard et 
al., 2016). A critical interpretation of transformation in the context of energy research, therefore, implies 
challenging different forms of societal domination over energy decisions with “disruptive” changes in social, 
political and economic spheres (Brand, 2016) and calls for radical alternatives (Temper et al., in press).

Energy provides, as Huber (2015) reminds us, the prime example of the inescapably political nature 
of nature-society relations. Thus it becomes the field of struggles over control (understood as property 
relations) and meaning (understood as identity, nationhood, etc.) of both physical and socio-political means 
of organization of human and non-human worlds. In doing so, political ecology approaches energy from its 
local focus rather than the mainstream geopolitical focus that is arguably dominant in energy research. It also 
seeks to avoid “calorific obsession” and talk of energy as a social relation mediated by historically specific 
political struggles (ibid.). Yet, we believe that these are not necessarily mutually exclusive approaches. A 
historically situated and locally relevant quantitative storytelling approach can help to advance the political 
and economic decisions around energy by acknowledging limitations, both physical and social.     

6. Energy research revisited? Mending the qualitative-
quantitative gap with narratives

In the context of energy research, a transition from one fuel to the next or from one technology to the other – 
even if essentially “green”  – is not enough (Klein, 2017). Therefore, we argue that narratives, which bridge 
qualitative and quantitative stories about present circumstances of our societies, their potential future 
pathways and pitfalls, is but one opportunity to rethink energy research for a sustainable, just and equitable 
planet. For example, in a recent special issue Moezzi et al. (2017) direct our attention to the “narrative turn” 
in energy research, which obviously requires researchers to step out of their comfort zones to talk with each 
other differently, embrace multiple data sources and recognize their legitimacy, and not be stuck with their 
own definitions of truth. In a similar fashion, Mallaband et al.’s (2017) call to focus on how people make 
sense of energy beyond “kilowattevers” is an important contribution to this end.

The concept of narrative ecologies (Gabriel, 2016) highlights the notion of interplay between narratives and 
counter-narratives, thereby bringing attention to their relational nature and enabling an analysis of dynamics 
of narratives. These narratives and counter-narratives also point us at different methodological ways to 
work with data, as well as how different perceptions of ‘facts’ and ‘data’ are mobilized across disciplines. 
Our challenge here also aims to go beyond a review of different perspectives and disciplinary approaches 
to analyse energy. An example of such sort of engagement is in the making with workshops we carry out 
in Sweden (Stockholm, February 2018) and Spain (Bilbao, March 2018), involving energy researchers 
and environmental humanities scholars from various disciplines. The micro-narratives, shown below, are 
illustrating how participants with different disciplinary backgrounds narrate an instance of everyday life 
with respect to energy. The following short statements by our workshop participants reveal how their own 
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activities and devices used and infrastructures in place are some key features of these micro-narratives as 
much as their disciplinary vantage point of view.

“Every day I use my PC and I go online. It is hard to see energy in that activity because you almost do not see 
the usual signs of energy. Sure the PC must be plugged as well as the router, but it is different from a car or 
also the train I take every day; I do not even know how much energy is needed to go online.”

Other micro-narratives have a focus on an internal use of energy, using concepts such as endosomatic 
energy and reflecting on the energy system as a whole, including a life-cycle perspective on food production. 
For example:

“I wake up to eat and drink, to fulfil my energetic requirement in terms of endosomatic needs based on a 
2,500 kcal diet. I walk, consuming energy internally, and take a bus running on renewable energy. I see that 
energy is a vital part of every instance of my life.”

“[I think about] Endosomatic energy when I go to work, I train, I think […] to perform my body functions. It is 
provided by my food that in turn needs energy from the sun to be grown and fossil fuels for transportation.”

In conclusion, we believe that there are no easy answers given the fact that societally relevant energy 
research in a carbon-constrained world is a marathon rather than a sprint. Such research needs to recognize 
biophysical limits, socio-economic and cultural factors, as well as the contentious nature of energy politics 
to obtain and maintain power. We argue that bridging qualitative and quantitative narratives may prove 
useful in thinking about alternative futures that are both not limited by the dominant politics and, in the 
meanwhile, not being ignorant about the physical system boundaries.

To conclude, we also pose some potential research questions that we believe remain as areas requiring 
further thought:

••• How to transcend the dichotomies of natural sciences vs. social sciences in university and higher 
education institutions? To this end, what approaches of learning and unlearning can serve the 
purpose?

••• How to engage scientists, practitioners and broader energy actors in more reflexive research 
design, well aware of biases and devoid of jargons of expertise? What additional role do 
empathy, emotions and structured dialogues play in transdisciplinary studies?
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